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Abstract
Introduction: Rheumatic heart diseases are redoubtable complication of acute articular rheumatic. Without 

treatment, pulmonary hypertension and right heart failure may occur. This pulmonary hypertension was admitted as 
predictor of worse outcome after surgery. The aim of our study is to value the results after mitral surgery in patients 
with moderate and severe pulmonary hypertension.

Methods: This is an observational descriptive retrospective study between January 2006 and December 2012; 
a total of 201 patients were operated for mitral or mitro-tricuspid disease with pulmonary arterial hypertension 
in “Djeghri Mokhtar” hospital. These patients are divided into two groups according to preoperative pulmonary 
hypertension (PAH) degree: (Group A: 102 patients in moderate PAH, 40 ≤ sPAP<60 mmHg; Group B: 99 patients 
in severe PAH, Spap ≥ 60 mmHg). In our study, sPAP was measured with doppler echocardiography. Preoperative, 
operative and postoperative data collection included age, sex, functional class, type of surgery and cardiopulmonary 
bypass. Pulmonary arterial systolic pressure, left atrial diameter, left ventricular end-diastolic diameter, and left 
ventricular ejection fraction were recorded and compared.

Results: The follow up is in mean of 61.73 months (from 30 to 108 months). The functional class was improved 
in majority of patients. There is a significant decrease in mean sPAP during follow up:(48.72 ± 5.85 versus 29.12 ± 
8.29 mmHg in group A;77.90 ± 15.62 versus 28.87 ± 10.61 mmHg in group B). Global hospital mortality is 0.49% 
(0% in group A, 0.98% in group B). Late mortality is 2.48%( 3.92% in group A; 1.01% in group B). Survival at 05 
years is 96.5%.

Conclusion: Pulmonary arterial systolic pressure decreased near normal value in most patients after surgery. 
Severe pulmonary hypertension must not be an absolute contraindication for mitral surgery, the outcome has been 
improved by developing cardiopulmonary bypass, myocardial protection and anesthetic technique.

Keywords: Rheumatic heart diseases; Pulmonary arterial
hypertension; valvulopathy

Introduction
Acute rheumatic fever (RAA) has become exceptional in 

industrialized countries; conversely, it remains a very common disease 
in developing countries, a real public health problem.

The diagnosis of RAA is relatively simple and confusing, initial 
angina often goes unnoticed and joint symptoms can be neglected, 
especially in countries with little medical care, heart attacks (ultimate 
complications of RAA) may be delayed, long after their constitution 
and are responsible for most of the deaths observed during the course 
of the disease.

In left valvulopathies (mitral stenosis +++), pulmonary arterial 
pressure is closely related to the left ventricular filling gene. The 
repercussion of an increase in left atrial pressure on pulmonary arterial 
pressure varies according to its importance and its duration of evolution.

Pulmonary arterial hypertension (PAH) has been recognized as 
an obvious predictive factor of poor postoperative outcome in patients 
undergoing mitral valvulopathy. Mortality has been estimated (in older 
studies) in excess of 31% [1], and as a result many surgeons refused 
to operate these high-risk patients. Currently, new studies on larger 
cohorts of patients attempt to prove the opposite and publish excellent 
results after surgical treatment of this category of patients.

Many questions on this subject seek an answer:

1. What are the preoperative predictors of PAH?

2. Does the presence of PAH affect surgical mortality and post-
operative morbidity on the mitral valve?

3. What is the long-term survival after mitral surgery in patients
with moderate or severe preoperative PAH?

4. Are lung pressures subsequently regressing after surgery,
improving the quality of life of the patient or is it the opposite?

The objective of our study is to evaluate the results after mitral 
surgery in patients with severe and moderate PAH and to try, by 
referring to recent international publications, to answer the questions 
previously asked.

Materials and Methods
It is a retrospective descriptive observational study of 201 cases of 

patients operated for advanced mitral or mitro-tricuspid valvulopathy, 
at the stage of moderate or severe pulmonary arterial hypertension, 
during a period extending from January 2006 to December 2012.

Our study has set itself as inclusion criteria:
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Patients with mitral rheumatic etiology Mitral stenosis (MS), 
Mitral insufficiency (MI), Mitral Disease (MM)), or mitro-tricuspid in 
moderate PAH (40 ≤ PAPS <60 mmHg) or Severe (PAPS ≥ 60 mmHg).

Reoperations: patients with a history of open-heart mitral 
commissurotomy (CMCO), mitral valve replacement (MVR), or aortic 
valve replacement (AOVR) with rheumatic mitral lesion leading to 
moderate or severe PAH.

Patients recruited for the consultation and supported by the same 
team of cardiologists (preoperative), the echocardio-doppler control 
was performed by private cardiologists. Patients operated in our center 
according to the same protocol and surgical team. Operative procedure 
on the mitral valve associated or not with a gesture on the tricuspid 
valve.

We excluded from our study: Patients with associated aortic 
valvulopathy, degenerative and dystrophic MI, ischemic MI, patients 
with chronic obstructive pulmonary disease. Associated coronary 
artery disease, primary PAH, systemic arterial hypertension (>140/90 
mmHg) congestive heart failure, renal impairment (serum creatinine ≥ 
2 mg/dl), Hepatic dysfunction (serum bilirubin ≥ 3 mg/dl).

In response to these criteria, 201 files were selected and were 
subdivided into two groups based on the value of systolic pulmonary 
artery pressure (sPAP) evaluated by echocardiography-doppler:

Group A: with moderate PAH: sPAP: 40 ≤ PAPS <60 mmHg (102 
patients)

Group B: with severe PAH: sPAP ≥ 60 mmHg (99 patients)

All of these patients were cared for by the same team of cardiologists, 
surgeons and anesthetists; they were all operated by vertical median 
sternotomy under extracorporeal circulation (CEC) in normothermia.

Results
In this study, all patients had rheumatic mitral valvulopathy. The 

retrospective analysis of the cases allowed us to distinguish two groups 
paired, this parity is found for the majority of preoperative variables 
especially age, sex, geographic origin, functional stage, presence of 
atrial fibrillation

The number of NYHA stage II and III patients was 78 (76.47%) and 
16 (15.68%) in group A and 69 (69.69%) and 19 (19.19%) in Group B 
respectively (Table 1).

The duration of symptomatic change varied significantly between 
the two groups with an average of 4.25 ± 5.16 years in group A and 6.31 
± 7.09 years in group B (Table 1).

Mitral valvulopathy varied in the two groups between tight MS, 
(MS+MI), MI, mitral restenosis, mitral prosthesis desinsertion and 
mitral bioprosthesis dysfunction (Table 2).

Tricuspid regurgitation grade III to IV was found in 19 (18.62%) 
Group A patients and 48 (48.48%) Group B patients.

Preoperative transthoracic doppler echocardiography was 
performed in all patients, systolic pulmonary arterial pressure (sPAP), 
left atrium diameter (LAD), left ventricular end-diastastolic diameter 
(LVEDD), left ejection fraction (LEF), were evaluated and compared. 
sPAP varied between 40 mmHg and 59 mmHg in group A and between 
60 and 140 mmHg in group B. Per and postoperative data included 
intervention type, duration of cardiopulmonary bypass (CPB) and 
aortic clamping (AC), use of positive inotropes, number of patients 
transfused, duration of ventilation and stay in the intensive care unit 

(IUC); We did not find any significant difference between the two 
groups (Table 1).

The surgical procedure consisted of a mitral monograft in 81 
(79.41%) patients in group A and 46 (46.46%) patients in group B and a 
double mitro-tricuspid gesture in 21 (20.58%) and 53 (53.53%) patients 
in groups A and B respectively. At the mitral valve, the surgical gesture 
varied between MVR (essentially mechanical), commissurotomy and 
mitral valve reinsertion (Table 3). In the tricuspid valve, a DE VEGA 
type annuloplasty was performed in 20 (19.60%) of Group A patients 
and 50 (50.50%) of Group B patients; an annuloplasty of key in 2 
patients of group B.

Some complications occurred in ICU represented mainly by 
mediastinal bleeding in 06 patients in group A and 04 in group B. 
Global early mortality was 0.49%, one patient in group B who died on 
day 40 due to renal insufficiency.

Analysis of medium-term results revealed a significant decline in 
PAPS between pre- and postoperative; in group A, the mean PAPS 

Characteristics Group A Group B P
Age (y) 44.25 ± 12.51 42.61 ± 12.04 0.345

Sex (M/F) (n) 22/80 23/76 0.77
Weight (kg) 63.93 ± 14.94 62.35 ± 12.28 0.41

Preoperative atrial 
fibrillation (n) 45 51 0.29

Nyha II (n) 78 69 --
Nyha III (n) 16 19 --
Nyha IV (n) 0 3 --

Duration of evolution 
(years) 4.25 ± 5.16 6.31 ± 7.09 <0.05

LAD (mm) 53.49 ± 10.11 56.87 ± 9.99 <0.05
LVEDD (mm) 52.83 ± 8.59 47.82 ± 8.27 <0.05
LVESD (mm) 36.30 ± 6.17 33.10 ± 6.11 <0.05

LVEF (%) 58.21 ± 6.44 58.16 ± 7.52 0.95
Aortic clamping (min) 50.57 ± 14.46 50 ± 14.56 0.77

CPB (min) 68.39 ± 18.08 66.18 ± 15.84 0.35
Inotropic (frequency of 

use %) 36.27 46.46 0.08

Transfusion (number of 
patients) 60 55 0.24

Ventilation (hours) 10.65 ± 5.84 10.86 ± 4.90 0.78
Stay in ICU (Days) 2.27 ± 0.73 2.42 ± 1.23 0.29

Hospital stay (Days) 12.44 ± 5.35 12.63 ± 6.41 0.8
Operative mortality 0 0 --

Table 1: Data of group A and B.

Mitral lesion Group A Group B
MS 17 (16.67 %) 40 (40.40%)
MR 18 (17.65 %) 5 (5.05 %)

MS+MR 52 (50.98 %) 46 (46.46 %)
Mitral restenosis 14 (13.73 %) 6 (6.06 %)

Desinsertion of mitral prothesis 1 (0.98 %) 0%
Mitral bioprosthesis dysfunction 0% 2 (2.02 %)

Table 2: Preoperative mitral lesions.

Gestures on the mitral valve Group A Group B
Commissurotomy 2 (1.96%) 3 (3.03%)
Mechanical MVR 95 (93.14%) 92 (92.92%)
Biological MVR 4 (3.93%) 4 (4.04%)

Reinsertion of MV 1 (0.98%) 0 0%

Table 3: Gestures on the mitral valve.
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decreased by 48, 66 mmHg ± 5.80 mmHg at 37.37 mmHg ± 9.60 mmHg; 
As well as in group B patients, PAPS dropped from 77.60 mmHg ± 15.60 
mmHg to 40.50 mmHg± 12.76 mmHg. In the long term and after a 
follow-up of 30 months to 108 months (≈05 years on average), we noted 
an improvement in the functional stage with an improved quality of life, 
95 (96.94%) and 97 (100%) of patients in Groups A and B respectively 
are in Stage I or II of the NYHA; 3 patients in group A remain in stage 
III of the NYHA (Tables 4 and 5).

For echocardiographic parameters, there was a significant decrease 
in LAD in both groups with decreased LVEDD especially in group A 
patients (p<0.05) and stabilization in the Group B patients; the LEF at 
the control did not undergo a significant change (P=0.16) in both groups 
(Tables 4 and 5). As regards the sPAP, and at Group A level, there is a 
clear regression of this; It decreased from 48.72 mmHg ± 5.85 mmHg 
preoperatively to 29.12 ± 8.29 at patient control (P<0.05) (Figure 1). It 
should be noted that the sPAP regression did not concern all patients 
in this group; In fact, 13 patients had moderate persistent PAH with a 
sPAP at the control oscillating between 40 and 47.3 mmHg. In group B, 
there was also a significant decline of sPAP between preoperative (77.90 
mmHg ± 15.62 mmHg) and control (28.87 mmHg ± 10.61 mmHg) 
(P<0.05) (Figure 1). However, 10 patients maintained moderate PAH 
between 40 mmHg and 51.9 mmHg; and 02 patients a severe PAH (60 
mmHg and 84 mmHg).

The total delayed mortality was about 2.48% (5 patients): 04 (3.92%) 
Group A patients who died as a result of stroke (1 patient), heart failure 
(1 patient). Unknown cause in 2 patients; 1 patient in group B who died 
of undetermined cause. The overall survival of the two five-year groups 
was 96.5% (95.5% for group A and 97.4% for group B.) The difference 
between the two groups was not statistically significant according to 
Log Rank, ᵡ2=0.89 (Figure 2).

Discussion
The surgery of rheumatic valvulopathies constitutes the essential 

part of the operative activity in the services of cardiac surgery of the 
third world. The valvular lesions are unfortunately already highly 
evolved, mutilating, leaving little chance for conservative surgery, the 
patients are of ore and already at a stage of PAH very evolved.

This PAH is a classical pathophysiologic consequence of left heart 
valvulopathies, and elevated pulmonary pressures result initially 
from increased left atrial pressure, pulmonary vasoconstriction, and 
ultimately obliterative changes in the pulmonary vascular bed; excessive 
thickening of the media and intimal fibrosis of pulmonary arterioles are 
typical changes following a long course of mitral stenosis [2-4].

Until now, there is no consensus in the literature on the results 
after surgery for this category of patients; Some studies have associated 
PAH with a poor outcome and an estimated high mortality rate of 
31% [1], which has led some authors to consider PAH as an absolute 
contraindication to MVR [5-9], while others do not fully agree and 
argue that severe PAH does not imply a greater surgical risk [10-15].

After reviewing subsequent studies that are controversial, it is 
relevant to reassess the outcome of these patients with the advent of new 
anesthetic products, modern cardioplegia, improved mitral prostheses 
and improved postoperative management.

Concerning the reversibility of severe PAH, again the opinions 
are controversial; some authors claim in their writings that PAH 
regresses after MVR [10,11,16,17]; while others see that severe PAH 
persists after surgery and is associated with a high risk of right heart 
failure [5,18,19]. In our series, the duration of progression of the heart 
disease is rather long but different between the two groups (P <0.05), 
the symptomatology in the patients of group B is older, this shows that 
more the mitral valve disease is evolved, more the PAH is severe.

Parameters
Group A Group A

P
(Preoperative) (Control)

Nyha -- -- -- 
NyhaI (n) 8 67 -- 
NyhaII (n) 74 28 -- 
Nyha III (n) 16 3 -- 
Nyha IV (n) 0 0 -- 

Atrial fibrillation (n) 44 37 <0.05
LAD (mm) 53.55 ± 10.27 45.05 ± 9.43 <0.05

LVEDD (mm) 52.72 ± 8.57 48.62 ± 7.57 <0.05
LVESD (mm) 36.26 ± 6.11 34.4 ± 7.04 0.16

LVEF (%) 58.06 ± 6.32 56.68 ± 8.31 0.37
sPAP (mm Hg) 48.72 ± 5.85 29.12 ± 8.29 <0.05

Table 4: Comparison of pre-and postoperative parameters of group A.

Parameters
Group B Group B

P
Preoperative Postoperative

Nyha -- -- --
NyhaI (n) 8 71 --
NyhaII (n) 67 26 --
Nyha III (n) 19 0 --
Nyha IV (n) 3 0 --

Atrial fibrillation (n) 49 53 --
LAD (mm) 56.85 ± 10.08 46.64 ± 10.46 <0.05

LVEDD (mm) 47.65 ± 8.26 48.95 ± 6.85 0.1
LVESD (mm) 33.05 ± 6.14 33.37 ± 7.06 0.65

LVEF (%) 58.24 ± 6.97 57.11 ± 6.75 0.17
PAPS (mm Hg) 77.90 ± 15.62 28.87 ± 10.61 <0.05

Table 5: Comparison of the pre-and postoperative parameters of group B.

Figure 1: Progressive decrease of mean PA between preoperative, 
postoperative and control.

Figure 2: Five years survival curve.



Citation: Bendjaballah S, Lakehal R, Aimar F, Bouharraga R, Bouzid A (2017) Results of Mitral Valve Surgery with Pulmonary Arterial Hypertension: 
Analysis of a Retrospective Study. J Cardiovasc Dis Diagn 5: 292. doi: 10.4172/2329-9517.1000292

Page 4 of 6

Volume 5 • Issue 5 • 1000292
J Cardiovasc Dis Diagn, an open access journal
ISSN: 2329-9517

Our population is young and predominantly female; the young age 
of the patients is explained by the rheumatic origin of valvulopathy, 
which is supported by the various publications [11,16,20,21].

Patients undergoing surgery are for the majority in stage II of the 
NYHA (76.47% and 69.69% in group A and B respectively); In the other 
series, patients are in stage III or IV [11,16,20-22]. Postoperatively, it 
is interesting to report an improvement in the quality of life; 68.36% 
and 73.19% of patients in group A and B respectively were in stage I of 
NYHA (P<0.05 for both groups).

The arrhythmia was present preoperatively in both groups (44.12% 
and 51.52%, respectively, in patients in groups A and B). In the various 
studies, preoperative arrhythmia was observed in 84.4%, 68% of patients 
in Cesnjevar and according to Song [16,21]; atrial fibrillation was found 
in both groups with severe PAH (56.66%) and moderate PAH (50%) 
[10]. The presence of atrial fibrillation is strongly correlated with the 
importance of PAH. 

Analysis of preoperative and postoperative ultrasound parameters 
revealed significant changes in many variables after surgical correction. 
Preoperatively, dilatation of left atrium >50 mm occurred in both groups 
A and B (60.77% and 72.72%, respectively), but was more pronounced 
in group B (P<0.05) indicating the long course of valvulopathy and the 
severity of PAH.

After surgery, there was a significant reduction in the diameter of 
the left atrium for the majority of patients in both groups (Tables 4 and 
5), regression of the size of the LA or reversibility of the remodeling, 
were observed after mitral valve surgery and it has been shown that 
the preoperative LVEF is the only variable closely associated with 
a postoperative reduction in LA diameter [23-25]. Some authors 
find a close association between LAD regression and reduction of 
cardiovascular events [11,21,23]. In the literature, the decline in the 
diameter of the LA was strongly observed after mitral surgery.

LVEDD regressed for group A (P <0.05) and stabilized for group 
B (P=0.10) after surgery, this cavitary decrease plays an important role 
in the regression of the pulmonary pressure which improves later, the 
right ventricule (RV) function. This regression of the size of the LV was 
observed in several series [21,26].

The preoperative LVEF function was similar between the two 
groups (P=0.86), as well as postoperatively (P=0.69). After surgery 
and control, the LVEF of the two groups did not undergo a significant 
change (P=0.16 for group A, P=0.17 for group B).

There is a gradual and significant decrease in sPAP between 
preoperative, postoperative and control. Thus, in group A, mean PAPS 
dropped from 48.66 mmHg ± 5.80 mmHg, to 37.37 mmHg ± 9.60 
mmHg postoperatively, and reached 29.12 mmHg ± 8.29 mmHg at the 
follow-up (P <0.05). For group B, sPAP decreased from 77.60 mmHg ± 
15.60 mmHg to 40.50 mmHg ± 12.76 mmHg postoperatively, reaching 
28.87 ± 10.61 at control. (P <0.05). Thus, PAH regresses to normal 
values after surgery, this reduction often occurs soon after surgery and 
appears to be related to the sudden drop in left atrium pressure and 
the reversibility of severe pulmonary vasoconstriction in some patients. 
The fall in pulmonary arterial resistances often continues later months 
after surgery [16,27-30].

In the literature, the degradation of the PAPS has been observed 
by several authors throughout different epochs. Camara [20] found 
that PAPS regressed from 101 mmHg ± 22.4 mmHg to 40.5 mmHg ± 
7.5 mmHg postoperatively. Cesnjevar [16] studied for a period of 30 
years, 382 patients in severe PAH. It records a regression of PAPS of 

65 mmHg ± 2 mmHg to 46 mmHg ± 4 mmHg. Deepak [11] evaluated 
the PAH regression after surgery in 60 patients divided into two 
groups (moderate and severe PAH). He found that within 48 hours, 
sPAP returned to near normal values in patients with severe PAH, and 
normal values in patients with moderate PAH. Bayat [1] compares 
02 groups (severe and moderate PAH) from a series of 45 patients; 
he observed in the “moderate” group a significant reduction in sPAP 
within 24 hours after surgery, whereas in the “severe” group, the sPAP 
decreased gradually to be significant after 24 hours. cSong [21] studied 
the result of a series of 32 patients operated in severe PAH, he noticed 
a consequent fall in sPAP following surgery (from 101.2 mmHg ± 20.3 
mmHg to 48.1 mmHg ± 14, 3 mmHg).

It is important to note that 25 patients (12.43%) had residual PAH 
of variable importance. The notion of severe preoperative MI, female 
sex, ACFA, left atrium dilation and preoperative LV dysfunction are 
found in the majority of these patients. The incomplete resolution of 
PAH may be related to pulmonary vasoconstriction reactivity and 
remodeling in the pulmonary vascular structure.

In the literature, El-Ghoreishi [26] found that in patients with 
preoperative MI, residual PAH was observed 02 years after surgery in 
35% of patients, regardless of preoperative PAH level. An incomplete 
improvement in pulmonary pressures after surgery suggests that 
significant pulmonary vascular disease develops very early in the 
presence of mitral insufficiency, and therefore a mitral insufficiency 
management strategy as soon as PAPS exceeds 40 mmHg may improve 
long-term survival [26].

The tricuspid lesion is present in both groups but is more marked 
and regurgitant in group B (P<0.05), which means that more is severe 
the PAH, more the tricuspid is leaking [11,26]. In addition, 53.53% of 
patients in the B group benefited of tricuspid annuloplasty, compared 
with only 21.56% of patients in group A (P<0.05). The correction of 
the tricuspid insufficiency (TI) suppresses the preload of the RV and 
thus prevents the occurrence of a RV dysfunction. In the literature, 
the correction of the tricuspid leak was noted by several authors: the 
correction of tricuspid was performed in 66.66% of patients in the 
“severe PAH” group compared to 36.66% in the “ moderate PAH “; TI 
was corrected in the other series in 87.5% [21] and in 11% [20].

Early mortality in mitral valve surgery without PAH was evaluated 
at 2-3%. The overall early mortality in our series was 0.45%, 0% in group 
A and 0.98% in group B (01 patient), the cause of death is not related 
to PAH but related to postoperative renal failure requiring dialysis and 
digestive haemorrhage complicated with mediastinitis.

In the literature, the rate of early mortality has varied with epochs 
and progress. Camara [20] reported an early mortality rate of 5.6%. 
Cesnjevar [16] estimated early mortality in its series to be 13.7% from 
1963 to 1973, 8.6% from 1973 to 1983 and 10.8% from 1983 to 1998. 
In the more recent series, there is a reduction in the mortality rate 
estimated at 0% [1,11] and at 3.1% [21].

In previous publications [16,20], the reported deaths were not 
related to the severity of PAH, but related to bleeding, embolism (stroke 
and septicemia due to alterations caused by the CPB, inotropic drugs 
and antibiotics effective at that time, and heart failure is often blamed 
in early deaths because the risk of heart decompensation is common in 
patients with PAH. The decrease in the mortality rate over the decades is 
related to the improvement of the operative techniques (preservation of 
the apparatus under a mitral valve avoiding LV dysfunction, prosthesis 
evolution), myocardial protection and CPB circuits, progress anesthesia 
and postoperative management.
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Late mortality in our series, and for a follow-up between 30 months 
and 108 months (61.73 months on average), is 2.48% (05 patients 
overall); it was 3.92% in group A (4 patients): cardiac failure (01 
patient), stroke (01 patient), and unknown cause (02 patients); and it 
was 1.01% in group B (01 patient), of unknown cause.

The overall survival of the two five-year groups was 96.5% (95.5% 
for group A and 97.4% for group B.) The difference between the two 
groups was not statistically significant according to Log Rank, ᵡ2=0.89

Compared to the other series, the late mortality in our series is 
among the lowest rates, in fact, Camara [20], in 1988, evaluated late 
mortality at 7.2% (06 patients) for a follow-up of 09 months to 10 
years; it was related to colon cancer (01 patient); with cardiac cause in 
05 patients (right heart failure, rupture of mycotic aortic aneurysm, 
abdominal haemorrhage); The survival at 05 years is 86% ± 3% and it is 
83% ± 4% at 10 years.

Cesnjevar [16] who divided his study into 3 decades, estimated 
the late mortality at 5.77% from 1963-1973; 4.95% from 1973 to 1983; 
and 3.39% from 1980 to 1990. The main causes are thromboembolic, 
haemorrhagic, endocardial, and reoperation. The survival at 5 years is 
60%, 70%, 75% in the different decades. The survival at 10 years is 50%, 
55% and 75% respectively.

Song [21], evaluated it at 0%, survival is 96.9% for a follow -up of 
12 months to 45 months. At the end of our study, and in agreement 
with recent publications [1,11,21,22], there is a marked improvement 
in early and late results after mitral surgery in patients with PAH, 
regardless of severity. The combination of several parameters and the 
progress achieved in surgery and anesthesia has contributed to the 
achievement of these results.

In our study, the etiology of valvular involvement was rheumatic, 
we excluded PAHs from ischemic and degenerative MI with a more 
reserved prognosis (low LEF, advanced age, impaired vascular 
fibroelasticity) [2,26,29].

Our patients are young, they differ from the elderly by the absence 
of comorbidities and vascular remodeling, which may explain our 
results in part. The advanced functional stage is incriminated in 
operative morbidity and mortality, and our patients are mostly in 
stage II of the NYHA. The improvement of surgical techniques, 
methods of myocardial protection, the advent of cardioplegia and the 
modernization of anesthesia and postoperative management, the use of 
positive inotropes are all elements conducive to a good evolution.

We have used, for some patients with residual PAH, difficult to 
extubate postoperatively, sildenafil which has given excellent results [31-
33]; we have never used other pulmonary vasodilators (prostaglandins 
E1, NO) due to the unavailability of these products in our country.

Study Limit
The number of patients and the decline from 03 to 09 years remain 

insufficient to have statistical significance. Evaluation by cardiac 
Doppler ultrasound may suffer from interobserver variations (several 
cardiologists).

Conclusion
Patients with rheumatic mitral valve disease at the surgical stage 

are young, but unfortunately, they almost always arrive at a very late 
stage of the disease, when the pulmonary artery pressure is very high, 
approaching the systemic pressure, thus complicating the outcome of 
these patients.

However, at the end of our study, conclusion can be drawn and 
answers can be attributed to the questions asked at the beginning of 
the presentation. 

Thus, early mortality, estimated at 30% in the 1970s, improved 
considerably, reaching 5.6% in the 1980s, and 0% to 0.49% in recent 
publications. The decrease in mortality rates over the decades is related 
to improved surgical techniques, myocardial protection and CBP 
circuits, progress in anesthesia and postoperative management.

Long-term survival after surgery is evaluated at 96.5% at 05 years, 
with an improvement in the quality of life and functional stage of the 
majority of patients.

Is there really a regression of PAH after surgery? The answer is 
affirmative: yes, there is a regression or even normalization of the sPAP 
and this independently of the level of preoperative PAH. This reduction 
occurs early after surgery and appears to be related to the sudden 
drop in left atrium pressure and the reversibility of severe pulmonary 
vasoconstriction accompanying PAH.

However, an incomplete improvement in PAPS values was observed 
in some patients after surgery, particularly those performed for mitral 
regurgitation.

Thus, pulmonary vascular disease develops very early in the 
presence of MI, and PAH has a known negative prognosis. A sPAP>50 
mmHg is associated with a lower postoperative LVEF and a high risk of 
persistence of PAH after surgery, which is why a surgical management 
strategy should be considered as soon as the sPAP reaches 40 mmHg 
or more.

It is found that residual PAH is strongly correlated with the 
existence of preoperative mitral regurgitation and that some parameters 
are predictive factors for this residual postoperative PAH, including: 
symptoms, duration of pathology, LV dysfunction, LA dilatation, LV 
dilatation and atrial fibrillation.

The incomplete resolution of PAH may be related to reactive 
pulmonary vasoconstriction and remodeling in the pulmonary vascular 
structure, a preoperative elevation of pulmonary vascular resistances 
(PVR) at catheterization is a significant predictor of residual PAH.

Nevertheless, all recent literature shows a regression or even 
normalization of the sPAP in 90% of the patients, in particular the 
young subjects, with improvement of the quality of life. Thus, we will 
say “yes”, it is necessary to operate patients in moderate or severe PAH 
because the benefit is incontestable and the results are convincing.

However, it will be necessary to go back to the “primum movens” 
and say that these rheumatic heart diseases are the translation of the 
failure of the prevention of acute rheumatic fever and that it will be 
necessary to review the antirheumatic prevention protocols and 
evaluate them in daily practice. Finally, it should not be forgotten that 
we cannot eradicate the acute rheumatic fever without improving the 
socio-economic level of the populations, and it is better in our context 
to treat angina with a few hundred dinars than to take charge of a 
patient to expensive cardiac surgery (a few million dinars) and not 
without risk.
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