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ABSTRACT 

Background: Pulmonary hypertension (PH) occurs with an overall prevalence estimated at 15 per one 

million individuals. PH is only defined in the resting state and is present when the catheter derived mean 

pulmonary artery pressure (mPAP) exceeds 25 mmHg. 

Objective: To assess the clinical, echocardiographic, and hemodynamic changes occurring to patients with 

severe pulmonary hypertension after mitral valve replacement in early and mid-term period. 

Patients and methods: This study included 40 patients, who underwent mitral valve replacement for mitral 

valve disease with severe PH > 50 mmHg) were studied prospectively for immediate and midterm (after 2 

years) postoperative hemodynamics and outcomes. This study was conducted in Shebeen El-Koom Teaching 

Hospital during the period August 2016 to December 2019. 

Results: The early and mid-term results of mitral valve replacement in patients with pulmonary hypertension 

were good with functional improvement and reduction of pulmonary hypertension. By the end of the study, 

some complications, which were successfully managed, were reported and survival at two years was 92.5%. 

Conclusion: Mitral valve replacement (MVR) was safe and effective operation even in patients with severe 

pulmonary hypertension (PH) with acceptable operative mortality, and a significant improvement in 

echocardiographic parameters, pulmonary pressure, and NYHA classification. 
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INTRODUCTION 

     Pulmonary hypertension is a common 

finding in the preoperative evaluation in 

patients who have mitral valve disease 

(Thunberg et al., 2013), often resulting 

from elevated left atrial pressures that lead 

to pulmonary vascular remodeling. 

Longstanding PH increases the afterload 

on the right ventricle, leading to 

hypertrophy and eventually, cor 

pulmonale (McLaughlin et al., 2010). 

     Pulmonary hypertension (PH) is 

defined as a mean pulmonary artery 

pressure (mPAP) of ≥ 25mmHg or >30 

mmHg during exercise (equivalent to a 

pulmonary artery systolic pressure, PASP, 

of >43 mmHg (Nishimura et al., 2014). 

     Pulmonary Hypertension Can be 

further stratified into moderate (<49 mm 

mailto:sur.khalidsoliman@gmail.com


 

 

KHALED M. ALI et al., 

 

1998 

Hg), severe (50-79 mm Hg), and extreme 

(≥80 mm Hg). Preoperatively, PASP is 

either measured directly via right-heart 

catheterization (RHC), or estimated via 

Doppler echocardiography, using the 

simplified Bernoulli equation (Enter et al., 

2016). 

     Group 2 PH in patients with left-sided 

cardiac disease PH has been reported in 

greater than 60% of patients with left 

ventricular systolic dysfunction, greater 

than 80% of patients with left ventricular 

diastolic dysfunction, and in 78% of 

patients prior to mitral valve surgery 

(Magne et al., 2015). Pulmonary 

hypertension (PH) historically has been 

considered a mortality risk factor in 

cardiac surgical patients, and is found in 

15% to 60% of patients who have valvular 

heart disease. PH is associated with a 

higher risk of cardiovascular events with 

medical management, during valve 

surgery, and even after successful surgical 

intervention (Nishimura et al., 2014). 

     Symptoms like orthopnea and 

paroxysmal nocturnal dyspnea are more 

specific for left-sided PH, but the most 

common symptom is exertional dyspnea. 

Chest radiography will often reveal 

cardiomegaly, pulmonary vascular 

congestion, excessive extravascular lung 

water, pleural effusion, or pulmonary 

edema. Electrocardiographic clues 

favoring group 2 PH include LV 

hypertrophy, left atrial enlargement, or 

atrial fibrillation .High-resolution chest 

computed tomography will often reveal a 

mosaic perfusion pattern and ground-glass 

opacities consistent with chronic 

interstitial lung edema. Pulmonary 

function tests may document a restrictive 

pulmonary pattern, and gas diffusion is 

generally reduced according to PVR and 

PAP increase. Plasma natriuretic peptide 

levels may be increased in any type of PH, 

but tend to be the highest in group 2, 

particularly when LVEF is depressed 

(Song et al., 2015). 

     Transthoracic echocardiography is 

recommended as a diagnostic and 

screening test in the evaluation of 

suspected PAH, and this will provide 

essential information regarding 

concomitant left-sided valvular or 

ventricular dysfunction. In some 

instances, as disagreement between LV 

end-diastolic pressure (LVEDP) and 

PCWP in some patients, invasive 

hemodynamic evaluation with right heart 

catheterization (swan-ganz catheter) is 

required to confirm the diagnosis (Jorge et 

al., 2016). 

     This right-heart failure is associated 

with tricuspid annulus, right ventricular 

dilation, and tricuspid regurgitation, 

further exacerbating right ventricular 

dysfunction (Magne et al., 2015). Current 

guidelines suggest that the most effective 

therapy for severe degenerative mitral 

regurgitation is surgical intervention 

(Nishimura et al., 2014). 

     Up to 50% of patients undergoing 

MVS have tricuspid valve regurgitation, 

which has been shown to negatively affect 

survival independently (De Meester et al., 

2015). Current guidelines provide a Class 

I indication for repair of severe tricuspid 

regurgitation for patients undergoing left-

sided valve surgery (Nishimura et al., 

2014), consistent with long-term 

outcomes demonstrating a survival 

advantage of tricuspid valve repair 

concomitant with MVS (Navia et al., 

2012). 
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     The present work aimed to assess the 

clinical, echocardiographic, and 

hemodynamic changes occurring to 

patients with severe pulmonary 

hypertension after mitral valve 

replacement in early and mid-term period. 

PATIENTS AND METHODS 

     This study included 40 patients, who 

underwent mitral valve replacement for 

mitral valve disease with severe PH > 50 

mmHg) were studied prospectively for 

immediate and midterm (after 2 years) 

postoperative hemodynamics and 

outcomes. This study was conducted in 

Shebeen El-Koom Teaching Hospital 

during the period August 2016 to 

December 2019. We have measured PAP 

pre-operatively using transthoracic 

echocardiography then using direct 

measurement by arterial cannula intra-

operatively then measured by 

transthoracic echocardiography in post-

operative follow-up. 

All patients were subjected to: 

I. Preoperative evaluation: 

     Through full history taking and full 

clinical examination were done. 

Preoperative laboratory investigation were 

done including Complete blood count 

(CBC), erythrocyte sedimentation rate 

(ESR), C-reactive protein (CRP), random 

and fasting blood sugar (RBS and FBS), 

liver and kidney functions, ABO 

compatibility, coagulation profile, 

virology screening and lipid profile. 

Radiological assessment included chest X-

ray erect (postero-anterior and lateral 

view) and CT chest for every patient older 

than 60 years. Cardiac investigations 

included ECG, Echocardiography and 

Coronary angiography for patients older 

than 40 years were done. 

     After approval of all preoperative 

results, patients were scheduled electively 

for mitral valve replacement surgery 

(MVR).Investigations were performed at 

baseline, early after surgery, One week, 

Three months, Six months and two years 

later. 

II. Operative technique: 

     All patients underwent conventional 

mitral valve replacement through median 

sternotomy. The patient was placed supine 

on the operating table under general 

anesthesia. The chest, abdomen, perineum 

and lower extremities were prepped and 

draped in sterile fashion. An arterial line 

was placed through left radial artery. 

III. Post-operative: 

     Patients were transferred intubated to 

the ICU. The immediate postoperative 

care focused on control of blood pressure 

and maintenance of adequate filling 

pressures with help of inotropic drugs.  

With stable hemodynamics, patients were 

transferred to the ward, echocardiography 

one week post-operative was done. 

Patients were followed for few days until 

target INR is achieved and wound is 

clean, and then patient was discharged 

home. 

     Patient came to follow up at outpatient 

clinic after 1 week, 1 month and 3 months, 

with routine examination of 

hemodynamics and wound state every 

visit. Chest x-ray and Echocardiography 

were requested at 1-week, 3-months 

follow- up, 6-months follow-up and 2 

years follow-up visits. 
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Statistical analysis: 

     Data were collected, coded, revised 

and entered to the Statistical Package for 

Social Science (IBM SPSS) version 20. 

The data were presented as number and 

percentages for the qualitative data, mean, 

standard deviations and ranges for the 

quantitative data with parametric 

distribution and median with inter quartile 

range (IQR) for the quantitative data with 

non-parametric distribution. Chi-square 

test was used in the comparison with 

qualitative data and Fisher exact test was 

used instead of the Chi-square test when 

the expected count in any cell found less 

than 5. Paired t-test was used in the 

comparison in quantitative data for the 

before and after. The confidence interval 

was set to 95% and the margin of error 

accepted was set to 5%. So, the p-value 

was considered significant as the when 

p<o.o5.  

 

RESULTS 

 

     For sex distribution, there were (26 

females and 14 male). The males were 

(35%) while females were (65%). These 

patients were between 20 and 68 years of 

age. The mean age of patients included 

was (36.73± 9.62) years. Regarding body 

surface area (BSA), the mean was (1.72± 

0.08) m² with range from 1.65 to 2 (Table 

1). 

 

Table (1): Demographic data in the total group 

Total group (No.=40) 

Parameters  
No % 

Gender 
Male 14 35.0% 

Female 26 65.0% 

Age of patients(years) 
Mean± SD 36.73 ± 9.62 

Range(years) 20 - 68 

BSA/ m² 
Mean± SD 1.72± 0.08 

Range 1.65-2 

 

     LVEDD was (4.79 ± 0.42) cm and 

LVESD, mean ± SD was (3.28 ± 0.26) 

cm. All patients had considerable Left 

Atrial (LA) enlargement, the size ranging 

from 5 to 8 cm; 8 had giant LA (>6.5 

cm).The mean ± SD of (LA) was (6.40 ± 

0.69) cm and EF was (58.68 ± 3.79) %. 

The Right Ventricle (RV) dimension was 

2.4 to 4.9 cm, RV dilatation (>3.0 cm) 

was seen in 37 patients (92.5%), which 

was mild (3.1–3.5 cm) in 11 patients, 

moderate (3.6–4 cm) in 23 patients, and 

significant (>4) in 3 patients. The mean ± 

SD of (RV) was (3.32±0.59) cm. The 

Right Atrium (RA) varied from 2.5 to 6 

cm. The mean ± SD of (RA) was (4.39 ± 

0.87) cm. Dominant MS was defined as a 

mitral valve orifice area < 1.0 cm2, 

dominant MR was defined as a ratio of jet 

area to left atrial area > 40%, and a mixed 

lesion met the criteria for both MS and 

MR.  In total group, the dominant valvular 

lesion was mitral stenosis (MS) in 21 

(52.5%) patients, mitral regurgitation 

(MR) 6 patients (15%), and mixed lesions 

in 13 (32.5%) patients (Table 2). 

Table (2): Distribution according Baseline preoperative Echocardiographic data 
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Total Group (No.=40) 

Parameters  
Min. Max. Mean± SD 

LVEDD (cm) 3.9 5.7 4.79±0.42 

LVESD (cm) 2.8 3.9 3.28±0.26 

LA (cm) 5 8 6.40±0.69 

EF (%) 48 65 58.68±3.79 

R Ventricle (cm) 2.4 4.9 3.32±0.59 

R Atrium (cm) 2.5 6 4.39±0.87 

 No % 

Dominant 

Mitral Lesion 

Mitral Stenosis 21 52.5% 

Mitral regurge 6 15.0% 

Mixed Lesion 13 32.5% 

Tricuspid Regurge 

Severity 

Nill 6 15% 

Trivial 4 10% 

Mild 11 27.5% 

Moderate 15 37.5% 

Severe 4 10% 

 

     SPAP mean ± SD was (54.65± 7.55) 

mmHg with range from 42 to 72. LVEDD 

mean ± SD was (4.65± 0.40) with range 

from 3.8 to 5.4, LVESD mean ± SD was 

(3.51± 0.30) cm with range from 3 to 4.1 

and Left atrial size (LA) mean ± SD was 

(5.29± 0.64) cm with range from 4 to 6.7. 

EF mean ± SD was (59.38± 3.15) with 

range from 52 to 65 and the mean ± SD of 

(RV) was (3.21±0.51) cm with range from 

2.4 to 4.5 and the mean ± SD of (RA) was 

(4.32 ± 0.80) cm with range from 2.5 to 

5.8. Tricuspid regurgitation (TR) varied 

from normal in 6 patients, trivial in 7 

patients, mild in 13 patients, moderate in 

12 patients and 2 cases with severe 

degree. 

     The mean of SPAP decreased 

significantly by 22.3 % from a mean 

preoperative level of 70.35 ± 6.78to 

54.65±7.55mmHg within one week 

following MVR (p<0.001) (Table 3). 

 

Table (3): Comparison between baseline and after one week according 

echocardiographic data in Overall cases 

Duration  

 

Parameters  

Baseline One week 
Mean 

difference 

Percentage 

of Change 

P 

value Mean ± SD Mean ± SD 

SPAP 70.35 ± 6.78 54.65 ± 7.55 -15.7 -22.3% <0.001 

LVEDD 4.79  ±0.42 4.64 ± 0.40 0.15 -3.1% 0.105 

LVESD 3.28  ±0.26 3.51 ± 0.30 -0.23 7.0% <0.001 

LA 6.40  ±0.69 5.29 ± 0.64 1.11 -17.3% <0.001 

EF 58.68  ±3.79 59.38 ± 3.15 -0.70 1.2% 0.372 

R. Ventricle 3.32  ±0.59 3.21 ± 0.51 0.10 -3.3% 0.408 

R. Atrium 4.39  ±0.87 4.32 ± 0.80 0.07 -1.6% 0.709 

 

 

 

     SPAP mean ± SD was (39.38 ± 5.82) 

mmHg with range from 31 to 53 and 

LVEDD mean ± SD was (4.27 ± 0.39) 

with range from 3.6 to 5. LVESD mean ± 
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SD was (3.56 ± 0.64) cm with range from 

3 to4 and Left atrial size (LA) mean ± SD 

was (4.70 ± 0.39) with range from 4.2 to 

5.8. EF mean ± SD was (60.85 ± 2.62) 

with range from 53 to 65. The mean ± SD 

of (RV) was (3.08 ± 0.37) with range from 

2.4 to 3.9 and the mean ± SD of (RA) was 

(3.92 ± 0.57) cm with range from 2.5 to 

4.8. Tricuspid regurgitation (TR) varied 

from normal in 7 patients, trivial in 12 

patients, mild in 11 patients, moderate in 9 

patients without any cases with severe 

degree. 

     The mean of SPAP decreased 

significantly by 44% from a mean 

preoperative level of (70.35 ± 6.78) to 

(39.38 ± 5.82) mmHg within Three 

months later (p<0.001) (Table 4). 

 

Table (4): Comparison between baseline and after 3 months according 

echocardiographic data 

Duration  

 

Parameters 

Baseline 3 months 
Mean  

difference 

Percentage 

of Change 

P 

value Mean ± SD Mean ± SD 

SPAP 70.35 ± 6.78 39.38 ± 5.82 -30.97 -44% <0.001 

LVEDD 4.79  ±0.42 4.27 ± 0.39 0.51 -10.9% <0.001 

LVESD 3.28  ±0.26 3.56 ± 0.64 -0.28 8.5% <0.001 

LA 6.40  ±0.69 4.70 ± 0.39 1.70 -26.6% <0.001 

EF 58.68  ±3.79 60.85 ± 2.62 -2.17 3.7% 0.004 

R. Ventricle 3.32  ±0.59 3.08 ± 0.37 0.23 -7.2% 0.041 

R. Atrium 4.39  ±0.87 3.92 ± 0.57 0.47 -10.7% 0.006 

 

     SPAP mean ± SD was (31.21 ± 6.97) 

mmHg with range from 22 to 47 and 

LVEDD mean ± SD was (4.19 ± 0.77) cm 

with range from 4 to 5. LVESD mean ± 

SD was (3.61 ± 0.37) cm with range from 

3 to 4.1 and Left atrial size (LA) mean ± 

SD was (4.63 ± 0.37) cm with range from 

4.2 to 5.5. EF mean ± SD was (61.21 ± 

2.28) with range from 55 to 65. The mean 

± SD of (RV) was (2.93 ± 0.37) cm with 

range from 2.4 to 3.8 and the mean ± SD 

of (RA) was (3.47 ± 0.34) cm with range 

from 2.8 to 4.2. Tricuspid regurgitation 

(TR) varied from normal in 10 patients, 

trivial in 14 patients, mild in 7 patients, 

moderate in 8 patients and without any 

cases with severe degree. 

     The mean of SPAP decreased 

significantly by 55.6% from a mean 

preoperative level of (70.35 ± 6.78) to 

(31.21 ± 6.97) mmHg within Six months 

later (p<0.001). NYHA class Six Months 

Later: According to NYHA classification: 

27 (69.5%) patients were NYHA I, 11 

(28%) patients were NYHA II and 1 

(2.5%) patients were NYHA III (Table 5). 

 

 

 

 

 

 

 

 

 

 

Table (5): Comparison between baseline and after 6 months according 

echocardiographic data in total group 



 

 

 FOLLOW-UP OF PATIENTS WITH SEVERE PULMONARY… 

 

2003 

Duration  

 

Parameters 

Baseline 6 months 
Mean  

difference 

Percentage 

of Change 

P 

value Mean ± SD Mean ± SD 

SPAP 70.35 ± 6.78 31.21 ± 6.97 -39.14 -55.6% <0.001 

LVEDD 4.79  ±0.42 4.19 ± 0.77 0.60 -12.5% <0.001 

LVESD 3.28  ±0.26 3.61 ± 0.37 -0.33 10% <0.001 

LA 6.40  ±0.69 4.63 ± 0.37 1.76 -27.7% <0.001 

EF 58.68  ±3.79 61.21 ± 2.28 -2.53 4.3% <0.001 

R. Ventricle 3.32  ±0.59 2.93 ± 0.37 0.38 -11.7% <0.001 

R. Atrium 4.39  ±0.87 3.47 ± 0.34 0.92 -21.0% <0.001 

 

     SPAP mean ± SD was (28.03 ± 5.34) 

mmHg with range from 20 to 42 and 

LVEDD mean ± SD was (4.14 ± 0.36) cm 

with range from 4 to 5. LVESD mean ± 

SD was (3.62 ± 0.58) cm with range from 

3.1 to 4.1 and Left atrial size (LA) mean ± 

SD was (4.53 ± 0.24) cm with range from 

4 to 5. EF mean ± SD was (62.38 ± 2.06) 

with range from 59 to 65. The mean ± SD 

of (RV) was (2.81 ± 0.25) cm with range 

from 2.4 to 3.5 and the mean ± SD of 

(RA) was (3.45 ± 0.32) cm with range 

from 2.8 to 4. Tricuspid regurgitation 

(TR) varied from normal in 12 patients, 

trivial in 15 patients, mild in 3 patients, 

moderate in 7 patients and without any 

cases with severe degree. 

     The mean of SPAP decreased 

significantly by 60.15% from a mean 

preoperative level of (70.35 ± 6.78) to 

(28.03 ± 5.34) mmHg within 2 years later 

(p<0.001) (Table 6). 

 

Table (6): Comparison between baseline and after 2 years according 

echocardiographic data 

Duration  

 

Parameters 

Baseline 2 years 
Mean 

difference 

Percentage 

of Change 

P 

value Mean ± SD Mean ± SD 

SPAP 70.35 ± 6.78 28.03  ±5.34 -42.32 -60.15% <0.001 

LVEDD 4.79  ±0.42 4.14  ±0.36 0.65 -13.5% <0.001 

LVESD 3.28  ±0.26 3.62  ±0.58 -0.34 10.3% <0.001 

LA 6.40  ±0.69 4.53  ±0.24 1.87 -29.2% <0.001 

EF 58.68  ±3.79 62.38  ±2.06 -3.70 6.3% <0.001 

R. Ventricle 3.32  ±0.59 2.81  ±0.25 0.50 -15.4% <0.001 

R. Atrium 4.39  ±0.87 3.45  ±0.32 0.94 -21.4% <0.001 

 

     NYHA class Two years later: 

According to NYHA classification: 30 

(81%) patients were NYHA I, 7 (19%) 

patients were NYHA II. 

     Regarding mortality and morbidity; 

there were three cases of mortality; the 

first case was in the first month, the 

second case was in the eleventh-month 

post-operative and the third case died in 

the sixteenth-month post-operative due to 

hemodynamic instability, acute heart 

failure, low cardiac output syndrome, and 

sepsis. So regarding mortality; there were 

3 cases (7.5%). There were 4 cases 

developed pleural effusion of serous fluid. 

Three patients (7.5%) was again admitted 

within the first six months in cardiology 

department with rapid AF. There were 8 

patients (20%) were Morbidity due to 

Anticoagulation (Figure 1). 
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Figure (1): SPAP changes throughout the study 

 

DISCUSSION 

     The present study revealed that the 

patients were predominantly females as 

they represented 65% of patients. The 

mean age of patients ranged from 20 to 68 

years with a mean of 36.73± 9.62 years. 

The total body surface area of patients 

ranged from 1.65 to 2 m2 with a mean of 

1.72± 0.08 m2. 

     The higher incidence in women raises 

the suspicion of hormonal influences in 

the pathogenesis of pulmonary 

hypertension (PH); another possible 

explanation is sex difference in health 

seeking behavior for reporting health 

problems and seeking treatment (Dokhan 

et al., 2017), as well as the fact that male 

patients tend to die earlier from 

pulmonary hypertension (Shapiro et al., 

2012). This higher incidence of 

pulmonary hypertension in females was 

reported in a number of previous studies 

as in the taskforce register in which the 

incidence in females was 70-80% 

(McGoon et al., 2013), as well as in the 

registery in which the female/male ratio 

was 2.3/1 in younger patients (median age 

54 years), while in older patients (median 

age 75 years) this ratio was almost even, 

at 1.2/1 (Hoeper et al., 2013). 

     The present study revealed that the 

mean pre-operative SPAP in patients 

ranged from 60 to 85 mmHg with a mean 

of 71.20±5.56 mmHg. Meanwhile, a 

different mean pre-operative SPAP of 

62.1 ± 35.2 mmHg was reported by 

(Elwany et al., 2013), and this difference 

might be attributed to the different criteria 

of the included patients. 

     The present study revealed also that the 

dominant mitral lesion was mitral stenosis 

which was found in 52.5% of patients and 

that 37.5% of patients had tricuspid 

regurge of moderate severity. Pulmonary 

hypertension was similarly found to be 

associated with left atrial dilatation (Lee et 

al., 2016). Tricuspid regurge in this case is 

explained by the tricuspid annular 
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dilatation which occurs as a result of right 

ventricular dilatation resulting from 

chronic pressure overload (Haddad et al., 

2010). This is in addition to the effects of 

the altered right ventricular geometry and 

apical displacement of the tricuspid 

leaflets (Marechaux et al., 2011). 

     The current study revealed that the 

incidence of post-operative pulmonary 

hypertensive crisis in the included patients 

was 12.5%. They experienced pulmonary 

hypertensive crisis (severe hypotension 

and cyanosis), sudden arrest or persistent 

hemodynamic instability and were 

managed by cardiac resuscitation with 

increasing the dose of inotropic support 

and pulmonary vasodilators, complete 

sedation and oxygen therapy. They stayed 

in the ICU for a mean duration of 3.79 

±1.29 days and the mean duration of their 

total hospital was 10.78 ±1.97 days. Our 

results coincided with those obtained by 

Alassal et al. (2018) as they reported that 

duration of ICU stay in severe PH group 

of their study was (3±0.5) days. But our 

results differ from those obtained by 

Kumar et al. (2013) as they reported that 

duration of ICU stay in severe PH group 

of their study (2.0± 1.0) days was less 

than the duration of ICU stay in our study. 

Regarding the total hospital stay, it was 

10.78 ±1.97 days, Our results were near to 

those obtained by Kumar et al. (2013) as 

they reported that total hospital stay in 

severe PH group of their study (8± 4) 

days. 

     As regards the pre-discharge NYHA 

classification of the included patients, the 

current study revealed that 42.5% of 

patients were NYHA I, 30% of them were 

NYHA II, 22.5% of them were NYHA III 

and 5% were NYHA VI. Our results 

differed from those obtained by Bayat et 

al. (2013) as they reported that post-

operative dyspnea according to NYHA 

classification in severe PH group of their 

study were (36%) in class I, (51%) in 

class II, and (13%) in class III. 

     Regarding follow-up assessment of our 

patients after mitral valve replacement, we 

tracked the changes that happened to the 

pulmonary pressure and cardiac chambers 

at these times; One week, Three months, 

Six months and Two years post-operative 

which revealed that the overall assessment 

shows a statistically significant reduction 

in all parameters (SPAP, and chamber 

sizes and an improvement in NYHA and 

TR grade postoperatively). The 

parameters differed in their degree of 

regression as seen by percentage change. 

By comparison of the echocardiographic 

parameters at one week post-operative to 

the baseline pre-operative parameters of 

patients included in the present study 

revealed a highly statistically significant 

reduction in some parameters namely: 

SPAP, LVESD and LA. Meanwhile, the 

changes in the other parameters were not 

statistically significant. 

     This improvement can be explained by 

relieving the vasoactive component of PH 

followed by relief of the obstructive 

component by MVR and the reduction in 

LVEDD plays an important role in the 

regression of the pulmonary pressure 

which improves later, the right ventricular 

function (Bayat et al., 2013). 

     Regarding the total echocardiographic 

changes at three months post-operative 

and comparing them to the baseline pre-

operative parameters, revealed very highly 

statistically significant improvement in 

SPAP, LVEDD and LA with highly 
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statistically significant improvement in 

LVESD, EF, RA and RV. This significant 

improvement is explained by relieving the 

vasoactive component of PH followed by 

relief of the obstructive component by 

MVR. The reduction in LVEDD plays an 

important role in the regression of the 

pulmonary pressure which improves later, 

the right ventricular function. This 

regression of the size of the LV was 

observed in a number of previous studies 

(Ghoreishi et al., 2011 and Song et al., 

2015). 

     On the other hand, the total 

echocardiographic changes at six months 

post-operative and comparing them to the 

baseline pre-operative parameters, also 

revealed very highly statistically 

significant improvement (p<0.001) in 

most of the parameters (including SPAP, 

LA, EF, right atrium and right ventricle) 

as well as a highly statistically significant 

improvement in LVEDD and a 

statistically significant improvement in 

LVESD. And as before, it was in the same 

way by comparison of the 

echocardiographic parameters at two years 

post-operative to the baseline pre-

operative parameters revealed very highly 

statistically significant improvement 

(p<0.001) in all parameters. 

     Now clearly it can be said that the 

early changes (until six months) were 

significant in all, specifically for SPAP, 

LA, and RA. The late changes (until 2 

years) were eminent for RV, RA, LA, and 

LV. As regards the NYHA classification 

of the included patients six months post-

operative, the current study revealed that 

69.5% of patients were NYHA class 1, 

28% of them were NYHA class 2 and 

2.5% of them were NYHA class 3. And as 

regards the NYHA classification of the 

included patients two years post-

operative, the current study revealed that 

81% of patients were NYHA class 1 and 

19% of them were NYHA class 2. 

     As for SPAP changes throughout the 

study, the present study revealed these 

changes in systolic pulmonary artery 

pressure (SPAP) at early stages, then it 

increased slightly immediately after-

bypass and giving protamine. Regarding 

their follow up echocardiography for post-

operative SPAP; after one week, SPAP 

decreased at three months post-operatively 

six months post-operatively and later on 

SPAP. 

     The PASP showed an increase 

immediately after MVR, but it decreased 

significantly after that. Our results differ 

from Patel et al. (2014) these results also 

differ from those published by Kumar et 

al. (2013). Also Alassal et al. (2018) 

found that echocardiographic examination 

performed in the follow-up period at the 

end of first week, one, three and six 

months postoperatively revealed that in 

the early and late follow-up patients in 

both groups showed marked decrease in 

the pulmonary artery pressure PASP. 

     The significant reduction in SPAP 

detected in all stages of our study could be 

explained by the effect of inotropes, 

vasodilators and muscle relaxants used 

during induction in relieving the 

vasoactive component of pulmonary 

hypertension followed by relieve of 

obstructive component by MVR. 

     In early post-operative period after 

mitral valve replacement there was a 

slight increase in SPAP, Ram et al. (2019) 

indicated that pulmonary hypertension 

develops in the early postoperative period 
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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. 

     Numerous studies have examined 

hemodynamic changes in these patients at 

different intervals after mitral valve 

procedures. Most have demonstrated an 

immediate reduction in PAP and PVR, 

signifying a sudden drop in left atrial 

pressure and reversal of the severe spastic 

pulmonary vasoconstriction that 

accompanies left atrial hypertension in 

some patients (Mubeen et al., 2008). 

     By the end of the study, 7.5% of 

mortality were reported which occurred as 

a result of hemodynamic instability and 

acute heart failure complicated with low 

cardiac output syndrome and sepsis. 

Furthermore, 10% of patients developed 

pleural effusion, 7.5% of them developed 

AF and 20% of them developed 

complications related to anticoagulation 

therapy with thrombo-embolic 

complications. Lower mortality (3.1%) 

was reported in surgically treated patients 

with severe pulmonary hypertension and 

mitral valve disease (Song et al., 2015). 

     This can be explained by the different 

criteria of included patients as well as the 

fact that their study was a retrospective 

study with assessment of the 3 year 

survival rate. On the contrary Ghoreishi et 

al. (2011) reported a hospital mortality of 

12% in patients underwent mitral valve 

surgery with severe PHT. and they 

concluded that referral for MVS should be 

considered for patients who have PASP 

40mm Hg or more lead to increased 

surgical risk. 

CONCLUSION 

     There was a high prevalence of 

residual pulmonary hypertension after 

mid-term follow-up that was strongly 

correlated to older age of patients, smaller 

size of the prosthesis implanted and 

preoperative severe tricuspid regurge. 

These factors should be considered in 

order to improve the results of MVR in 

the follow-up. 
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يحدددإر فاع ددد ا ددددلر ويدددإإ وياردددما يدددد ف   ددد ا ف  ددد ي  ي دددإا  خلفيةةةة البحةةة  

يكدددل ين دددم  يددداعر فيددد ا عضايدددد فاع ددد ا ددددلر ويدددإإ وياردددما ي دددر يددد   15بدددد 

ح يدددددا وياوحدددددا فيكدددددم  يم دددددمعطو غطدددددإي  ي  ددددد ف  ي م دددددر ددددددلر وي ددددداي   

 ريا  ربق 25ويارما غن طايق وي سطاة 

ي نددددد  ع  ددددد ا وي ل ددددداو  ويسدددددايايا فع طددددد ر  دددددإ  و الهةةةةد  مةةةةةن البحةةةة  

فعيط ي ك دددا ويدددإفاة ويإيميدددا وي ددد  عحدددإر ين اددددإ ويددد ين يضددد  م  يدددن فاع ددد ا 

دددددلر ويددددإإ ويارددددما وي ددددإيإ بضددددإ ف دددد بإوف وي دددد  إ وي   اويدددد  يدددد  وي  دددداة 

 .وي بكاة فوي  اة وي  م طا

أ ايدددذ  ددد ا ويإاو دددا يددد  قسدددا  اوحدددا وي نددد  ف  المرضةةةط وقر قةةةث البحةةة  

يايضدددددط  ي ددددد ب ن  40 وي دددددإا ب س  ددددد إ  دددددب ن ويكدددددمإ وي ضن  ددددد  غندددددإ

ب اع دددد ا ويضددددلر وي دددداي    ويارددددما وي ددددإيإ يددددد ددددد ق أف واع دددد ا وي دددد  إ 

ر فقددددإ عددددا 2019ف عيسدددد با  2016وي   اويدددد  يددددإ وي  دددداة يدددد  بدددد ن أ سددددط  

عسدددد  ل وي ل دددداو  وي دددد  حددددإاذ يدددد  وي ادددددإ أاطدددد   وي اوحددددا اددددا ي  بضددددا 

ا ادددا بضدددإ وي ل دداو  بضدددإ أ دددبما  ادددا بضدددإ يدددافا اسادددا أ دد ا  ادددا بضدددإ  ددد ا أ ددد 

 .يافا غ ي ن ين ف او  وي اوحا

ويط دددد رم وي بكدددداة فوي  م ددددطا ا دددد بإوف وي دددد  إ وي   اويدددد  يدددد   نتةةةاال البحةةةة  

وي اددددإ ويددد ين يضددد  م  يدددن فاع ددد ا ددددلر ويدددإإ وياردددما وي دددإيإ    دددذ   دددإة 
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يددددد وي حسددددن ويددددمن    فويحددددإ يددددن فاع دددد ا دددددلر ويددددإإ ويارددددمار فبط  يددددا 

ي ضدددد غ    وي دددد  ع ددددذ فعواع دددد  بط دددد   ويإاو ددددا  عددددا وببددددس  غددددن بضدددد  و

 .٪5ر92فبنغ يضإف ويب    غنإ ق إ ويح  ة ي إة غ ي ن  

ف ددددد بإوف وي ددددد  إ وي   اويددددد   غ ن دددددا  يطدددددا فيض يدددددا ح دددددإ يددددد   اإلسةةةةت:تا  

وي اددددإ ويددد ين يضددد  م  يدددن فاع ددد ا ددددلر ويدددإإ وياردددما وي دددإيإ يدددد يضدددإف 

ي ندددد   في دددد    اوحدددد  ي بددددمف  فعحسددددن  ب ددددا يدددد  يضدددد ي ا ع طدددد ر  ددددإ  و

 .فدلر ويإإ ويارما  فع ط د   ض ا   ميماك ين ن 

ف دددد بإوف وي دددد  إ وي دددد     فاع دددد ا دددددلر ويددددإإ ويارددددما   الكلمةةةةاد الدالةةةةة 

 .ي م ر دلر وي اي   ويارما


