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Introduction
 The efficacy of Aortic Valve Replacement (AVR) for the treat-
ment of patients with severe Aortic Stenosis (AS) has improved to 
the point where surgery has become the standard of care [1]. Howev-
er, the appropriate management of concomitant rheumatic moderate 
Mitral Regurgitation (MR) in the setting of severe AS among patients 
submitted for AVR remains undefined. It is frequently not corrected 
because it is claimed that it may improve after AVR and subsequent 
myocardial remodeling; however, data supporting this assumption are 
sparse. Nevertheless, MR of varying degrees has been reported in up 
to 75% of patients undergoing AVR [2].

 MR per se can be caused by a variety of pathological aetiologies. 
The post-acute rheumatic fever in eastern communities is as high as 
100/100.000 compared to 2/100.000 (USA), is the most common type 
followed by the ischemic and the functional types [3].

Saber A and Alkady H, J Cardiol Stud Res 2019, 4: 014
DOI: 10.24966/CSR-768X/100014

HSOA Journal of
Cardiology: Study & Research

Research Article

Ahmed Saber* and Hesham Alkady

Department of Cardiothoracic Surgery, Faculty of Medicine, Cairo Universi-
ty, Cairo, Egypt

Stepwise Approach for Effec-
tiveness and Outcome Impact of 
Repaired Moderate Rheumatic 
Mitral Regurgitation during  
Aortic Valve Replacement for  
Severe Aortic Stenosis

Abstract

Objectives: The optimal management of rheumatic moderate mitral 
regurgitation in cases with severe aortic stenosis remains not well 
defined and it is frequently not corrected as it is claimed to improve 
after AVR and prompt myocardial remodeling. We evaluated the ef-
fectiveness and outcome impact of repaired mitral valve on clinical 
and echocardiographic parameters of the patient over follow-up of 
six-month duration.

Methods: This prospective comparable study was conducted be-
tween January 2016 and June 2018 in Egypt (Department of Cardio-
thoracic Surgery, Cairo University, and other open heart surgery cen-
ters). One hundred and thirty patients diagnosed with severe aortic 
stenosis and moderate rheumatic mitral regurgitation was involved in 
the study. Half of them (Group A) were offered aortic valve replace-
ment and mitral valve repair with a remodeling ring annuloplasy, and 
the other half were offered aortic valve replacement only. Preoper-
ative, intraoperative, postoperative, and at six-month post-surgery 
follow-up echocardiography was done as well as clinical correlation 
assessment. We excluded patients with echocardiographic evidence 
of mitral valve apparatus pathology (rheumatic or non-rheumatic) 
necessitating its replacement. Also patients with associated moder-
ate-to-severe tricuspid valve regurgitation requiring concomitant re-
pair or replacement were excluded. We also did not involve patients 
with concomitant coronary artery disease as well as those having 
aortic aneurysms or dissections necessitating intervention. 

Results: Patients of both groups had properly-matching preopera-
tive demographic data. Mean age was 40.34 ± 6.81 years in group 
A and 43.60 ± 6.53 in group B. Male patients represented 61.53% 
in group A and 53.84% for group B. Group A involved 48 (73.84%) 
patients in NYHA class III classification; versus 51 (78.46%) patients 
in group B. Mean preoperative LVEF% was 60.2 ± 5.1% for group 
A patients; versus 61.6 ± 7.5% for group B patients. Echocardio-
graphic data obtained in the early postoperative and at 6-months 
follow-up were compared with the preoperative profile. We had the 
sum of 5 patients (3.84%) mortality in both groups. All patients ex-
pressed improvement of clinical symptoms of mitral regurgitation at 
time of hospital discharge. And at 6-months evaluation, clear statis-
tical significance emerged where patients of group A had significant 
improvement of mitral regurgitation degree (improved in 75.38% 
compared to 50.77% of group B patients), significant improvement 
of MR jet area (3.91 ± 0.8 cm2 compared to 4.78 ±0.9 cm2 in group 
B patients), and significant improvement of NYHA class (21.53% of 
group A in NYHA class I compared to none in group B, 78.46 % 
of group A compared to 46.15 % of group B in NYHA class II and 
53.84% of group B remained in NYHA class III compared to none 
in group A). 

Conclusion: The presence of moderate rheumatic mitral regurgi-
tation in patients who undergo aortic valve replacement for severe 
aortic stenosis does not affect the immediate postoperative or early 
(6-months) follow-up outcome. However, statistically significant dif-
ferences were found between both groups concerning the regres-
sion of the Moderate Rheumatic MR and improvement of the MR 
jet area; which reflects the effect of concomitant mitral valve repair 
on improving both the outcome of Moderate Rheumatic MR and the 
clinical status of the patients. However, operative parameters were 
statistically significant i.e. total operative time, total bypass time and 
total cross clamp time between both groups. Thus, patients with LV 
dysfunction should be considered carefully for this option selection. 
We recommend considering a procedure addressing the rheumatic 
mitral valve with moderate regurgitation in the setting of AVR for se-
vere AS with great concern to those with a worse preoperative left 
ventricular profile.

Keywords: Aortic stenosis; Aortic valve replacemen; Ring annu-
loplasty; Rheumatic mitral regurgitation
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 Secondary (Functional) moderate MR (FMR) may improve after 
AVR and coexistent mitral replacement or repair may thus become 
not indicated [4]. However, if the mitral valve has signs of organic 
disease (rheumatic affection), coexistent mitral surgery (repair or re-
placement), at this moment, will be necessary. However, patients with 
severe AS and moderate MR who have a normal size left ventricle 
(< 45 mm in end-systolic diameter) before AVR are more likely to 
experience both persistent MR and the composite heart failure out-
come. This suggests that Left Ventricular (LV) size remodeling is an 
important mechanism by which MR can improve in these patients 
postoperatively [5].

 Relatively few clinical studies have examined the clinical impact 
and fate of Moderate Rheumatic MR in patients undergoing AVR for 
severe AS [6]. The decision to carry out combined surgical correc-
tion is still posing a surgical challenge, as the ability to predict the 
progress of preoperative MR following AVR still needs more proofs 
especially in the post-rheumatic aetiology. We are focusing on the 
beneficial value of concomitant mitral valve ring annuloplasty and its 
impact on the clinical and echocardiographic outcome. 

Patients and Methods
Study design

 This prospective comparative study included 130 patients pre-
senting with severe AS associated with rheumatic moderate MR. The 
study was carried out after obtaining a written informed consent of 
each and every participant. All valve surgeries were carried out in 
Egypt (conducted in operating theatre of the department of Cardio-
thoracic Surgery, Faculty of Medicine, Cairo University; and other 
open heart surgery centers) using standard open heart surgical pro-
cedures. The study was conducted in the period between January 
2016 and June 2018. The study population was randomly divided into 
two groups using the closed-envelop method. Group (A) included 65 
patients were submitted for combined AVR and mitral valve repair. 
Group (B) included also 65 patients were submitted for isolated AVR 
without mitral valve intervention. The data of the study population 
was collected from the cardiothoracic section computer database sup-
plemented by a review of hospital records. All the data was studied 
and thoroughly evaluated in the preoperative, intraoperative and early 
postoperative periods (first 6 months).

Inclusion and exclusion criteria

 The included patients were those having severe AS (for AVR) 
combined with moderate MR due to rheumatic pathological affec-
tion. We excluded patients with echocardiographic evidence of asso-
ciated any degree of Mitral Stenosis (MS), mild or severe MR, any 
degree of FMR due to annular dilatation (i.e. non-organic MR), mitral 
valve apparatus pathology (rheumatic or non-rheumatic) necessitat-
ing its replacement. Also patients with associated moderate-to-severe 
Tricuspid Valve Regurgitation (TR) requiring concomitant repair or 
replacement were excluded. We also did not involve patients with 
concomitant coronary artery disease requiring Coronary Artery By-
pass Grafting (CABG) as well as those having aortic aneurysms or 
dissections necessitating intervention.

Management protocol

Preoperatively: Preoperative variables were assessed in all patients 
that involved thorough and detailed patient history taking including 

age, sex, marital status, complaint, past and family history. A com-
plete general clinical examination was carried out including local, 
cardiological and chest examination. During the routine preoperative 
clinical examination, the presence of clinical stigmata of mitral regur-
gitation was stressed upon. These included the presence of a thrill or 
a murmur and its grade, as well as the presence of manifestations of 
left sided heart failure. Routine preoperative laboratory investigations 
(Complete Blood Count (CBC), liver and renal function tests, serum 
electrolytes (sodium and potassium), fasting and 2-hours postprandi-
al blood sugar). Resting 12-lead Electrocardiogram (ECG) and Plain 
chest X-ray postero-anterior and lateral views in the erect position 
were done. Preoperative baseline Transthoracic Echocardiography 
(TTE) was done to provide classic parameters (Left Atrial diameter 
(LA); Left Ventricular End-Diastolic Dimensions (LVEDD); Left 
Ventricular End-Systolic Dimensions (LVESD); Left Ventricular 
Ejection Fraction per cent (LVEF%); Septal Wall Thickness (SWT); 
Posterior Wall Thickness (PWT); Aortic root diameter; Right Ven-
tricular diameter (RV); Fraction of Shortening (FS%)), and specif-
ic parameters (Functional anatomy of the mitral valve apparatus by 
assessing the mitral annulus, mitral valve area and subvalvular and 
papillary muscles geometry, and quantification of mitral regurgita-
tion by measuring: regurgitant jet volumes and anatomic regurgitant 
orifice area). The following variables were collected from the TTE: 
LVEDD, LVESD, LA, EF %, MR jet area (cm2). Accordingly, MR 
was graded as Grade 1 (Mild MR) with jet area of 0.1-4.0 cm2 and < 
20% regurgitant fraction, Grade 2 (Moderate MR) with 4.0-8.0 cm2 

jet area and 20-40% regurgitant fraction, Grade 3 (Moderate-Severe 
MR) with 4.0-8.0 cm2 jet area and 40-60% regurgitant fraction, and 
Grade 4 (Severe MR) with jet area more than 12.0 cm2 and > 60% 
regurgitant fraction [6,7].

Intraoperatively: Operative data was analyzed for date of the oper-
ation, general anaesthetic technique, total bypass time, cross clamp 
time, total operative time, demand of inotropic support, haemody-
namics, use of intraoperative Transoesophageal Echocardiography 
(TEE). All the patients were routinely scrubbed and draped expos-
ing the chest. After standard median sternotomy, pericardiotomy and 
suspension of the pericardial edges, the ascending aorta was cannu-
lated followed by bicaval cannulation in group A patients and com-
mon right atrial cannulation (by a two-stage common atrial cannula 
inserted through the right atrial appendage) in group B patients, for 
venous drainage. A two way cannula was inserted in the aortic root 
for venting and initial cardioplegia administration followed by selec-
tive coronary ostia perfusion immediately after aortotomy. Prior to 
cannulation, Heparine 350 U/Kg was administered. After institusion 
of cardiopulmonary bypass, cooling started to achieve systemic tem-
perature of 28-30 centigrade. The aorta is then clamped and myo-
cardial protection was achieved by selective intermittent antegrade 
infusion of cold crystalloid cardioplegia every 30-40 minutes. All 
patients were submitted for AVR but those of group A were sub-
mitted for combined mitral valve repair by ring annuloplasty sized 
28-32 mm through left atriotomy incision. After completion of the 
procedure, the aorta was declamped and the patient was rewarmed 
to 37 centigrade and all electrolytes and acid-base imbalances cor-
rected. The patient was then weaned off bypass. Protamine was then 
administered, followed by decannulation, haemostasis, placement of 
epicardial pacemaker wires and closure over retrosternal and may be 
pleural drains (if either pleura was opened). All monitoring lines and 
haemodynamic support were maintained during transfer of the patient 
to the Intensive Care Unit (ICU). All the patients were transferred 
mechanically ventilated.
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Postoperatively: All patients were followed-up during ICU stay for 
haemodynamic status, duration of mechanical ventilation, postoper-
ative ECG, the need and duration of inotropic support and total ICU 
stay. All patients were followed-up during postoperative hospital stay 
for perioperative mortality and morbidity, New York Heart Associa-
tion (NYHA) functional class, total duration of hospital stay, medical 
treatment(s) needed and given, and routine early postoperative TTE 
(for comparable standard & specific measurements). At 6-months 
follow-up, data were obtained for delayed mortality and morbidity, 
NYHA functional class, medical treatment(s) needed and given, and 
TTE (for comparable standard & specific measurements).

Statistical analysis

 All patient’s data were tabulated and processed using SPSS V10.0 
(SPSS Inc., Chicago, IL) for Windows 98. Quantitative variables 
were expressed using mean and standard deviation, and were com-
pared using t-student test. Qualitative variables were compared using 
Chi-square test or Fischer’s exact test when appropriate. Correlation 
between parameters was performed using Spearman’s rank correla-
tion coefficient. In all tests, P value was considered significant when 
P < 0.05, highly significant when P < 0.01 and extremely significant 
when P < 0.001.

Results
 In the period between January 2016 and June 2018, this study 
was conducted on 130 patients who had the diagnosis of severe AS 
and concomitant Moderate Rheumatic MR using standard open heart 
surgical procedures. 50% (65 patients) were submitted for combined 
AVR and mitral valve repair via remodeling ring annuloplasty (Group 
A). The other 50% were submitted for isolated AVR (Group B). The 
preoperative, operative and postoperative data of both groups were 
thoroughly studied and compared.

Preoperative data

 The study population (the 130 patients) was 75 men and 55 wom-
en whose ages ranged from 27 to 68 years with a median age of 42.5 
years. Past history of rheumatic fever was present in 39 patients 
(60.0%) of group A and 35 patients (53.84%) of group B. Shortness 
of breath was the major complaint in all patients of both groups of 
the study population. Cardiac and chest examination could elucidate 
a systolic murmur over aortic areas (A1 and A2) in all patients of 
both groups. On reviewing the patients’ preoperative medications, it 
was found that all patients were on diuretics and after-load reduction 
measures. There were no statistically significant differences between 
the dosages of the drugs used by both groups. Preoperative laboratory 
investigations in both groups were within normal with no statistically 
significant differences between both groups. Further analysis of the 
preoperative patient’s characteristics of both groups is summarized in 
Table 1.

Operative data

 All patients of both groups were submitted for AVR. Those of group 
A were submitted for combined mitral valve repair using remodeling 
ring annuloplasty while group B patients had isolated AVR. TEE was 
used to assess the degree of MR intraoperatively in both before initi-
ation of Cardiopulmonary Bypass (CPB) and after weaning off it. In 
the post-CPB TEE, it downgraded the degree of MR to mild-moderate 
degree in 33 patients (50.76%) of group A while it remained as it is  

in group B population (p < 0.01) showing highly significant statisti-
cal difference. Haemodynamic parameters during the operation were 
recorded showing no significant differences among both groups. The 
date of the operation was recorded. Operative reports for both groups 
were assessed and the data recorded, analysed and compared in Table 2. 

Postoperative data

 All the patients were discharged to the ICU mechanically ventilat-
ed and discharged to regular room after stabilization. TTE was done 
for all patients prior to discharge. There were no statistically signif-
icant differences between the two groups. However, there were very 
minute differences in the early postoperative LVEDD, LVESD and 
LA dimensions as compared to the preoperative TTE in both groups. 
Postoperative data are shown in Table 3.

Follow-up data

 Six-month follow-up evaluation was complete in 100% of the 
study groups. Patients were called after a mean period of 163.09 ± 
29.37 days in group A and 165.97 ± 28.98 days in group B (p > 0.05). 
In assessing the functional state of the study group population, the fol-
lowing was found: The average period for return to work was 100.23 
± 24.81 days in group A and 103.93 ± 21.67 days in group B (p > 
0.05). Dyspnea improved in both study groups. This was statistically 
significant between the two groups and when compared to the preop-
erative data, where 78.46% and 21.53% of group A were in NYHA 
class II and I respectively; and 46.15% and 53.84% of group B in 
NYHA class II and III respectively (p < 0.01). 23.3% of the patients in 
group A were still on diuretics as opposed to 26.7% in group B; 10.0% 
of group A were on ACE-inhibitors as opposed to 13.3% in group B (p 
> 0.05).

 All the patients had a TTE done in the follow-up period. Table 4 
outlines the results of the 6-months follow-up evaluation TTE. As can 
be seen from the table, there was statistically significant difference re-
garding MR jet area between the two groups. Furthermore, there were 
statistically significant differences in the 6-months postoperative MR 
jet area, LVEDD, LVESD and EF as compared to the preoperative 
TTE in both groups (p < 0.01).

Discussion
 Despite the frequency with which MR is seen in cases with severe 
AS, there remains controversy regarding its management. There is 
general agreement (and necessity) that patient with severe (3+ or 4+) 
MR should undergo mitral valve surgery (repair or replacement) at 
the setting of AVR for severe AS. However, the importance of mod-
erate (2+) MR in such patients is controversial and different clinical 
studies conflict regarding the correction of moderate MR at the time 
of AVR for severe AS based on the studies reporting that it may im-
prove after AVR [8]. Some reports have shown improvement in MR 
in up to half of patients undergoing AVR only but the majority has 
involved relatively small sample sizes and is confounded by the inclu-
sion of patients with FMR or ischemic heart disease [9]. Furthermore, 
relatively few studies have examined the clinical impact of MR in 
patients undergoing AVR. Most of these series were small, and none 
has focused on Heart Failure (CHF) outcomes [6]. For the previous 
rationale, and rarity of researches focusing selectively on rheumatic 
moderate MR in association with severe AS cases, we sought to track 
the course, magnitude of change and fate of moderate rheumatic MR 
in patients who require surgical treatment (AVR) for severe AS.
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Group A (n= 65) Group B (n= 65) P value Significance

Age (years) 40.34 ± 6.81 43.6 ± 6.53 > 0.05 NS

Male/Female 40/25 (61.53/38.46%) 35/30 (53.84/46.15%) > 0.05 NS

Positive family history 11 (16.92%) 13 (20.0%) > 0.05 NS

Smoking 30 (46.15%) 27 (41.53%) > 0.05 NS

Syncope 10 (15.38%) 14 (21.53%) > 0.05 NS

Diabetes mellitus(DM) 25 (38.46%) 29 (44.61%) > 0.05 NS

COPD 0 (0.0%) 2 (3.07%) > 0.05 NS

NYHA III 48 (73.84%) 51 (78.46%) > 0.05 NS

NYHA II 17 (26.15%) 14 (21.53%) > 0.05 NS

MR murmur 51 (78.46%) 50 (76.92%) > 0.05 NS

CHF(basal crepitations) 3 (4.61%) 2 (3.07%) > 0.05 NS

AF 15 (23.07%) 13 (20.0%) > 0.05 NS

Mean C/T ratio 0.75 ± 0.03 0.66 ± 0.02 > 0.05 NS

MR jet area (cm2) 5.35 ± 0.3 5.27 ± 0.7 > 0.05 NS

LVEDD (cm) 5.83 ± 0.8 5.77 ± 0.7 > 0.05 NS

LVESD (cm) 4.45 ± 0.7 4.51 ± 0.7 > 0.05 NS

LA (cm) 4.4 ± 0.9 4.37 ± 0.8 > 0.05 NS

EF (%) 60.2 ± 5.1 61.6 ± 7.5 > 0.05 NS

Max aortic gradient (mmHg) 72 ± 3.2 71.6 ± 3.5 > 0.05 NS

Mean aortic gradient (mmHg) 54 ± 4.2 51.6 ± 2.2 > 0.05 NS

Aortic valve area (cm2) 0.57 ± 0.16 0.63 ± 0.23 > 0.05 NS

Group A (n = 65) Group B (n = 65) p value Significance

Total operation time (hrs) 5.2 ± 0.5 4.1 ± 0.5 < 0.01 Highly Significant

Total bypass time (hrs) 3.7 ± 0.5 2.3 ± 0.7 < 0.01 Highly Significant

Total cross clamp time (hrs) 1.6 ± 0.3 1.1 ± 0.4 < 0.01 Highly Significant

Smooth weaning off CPB 48 (73.84%) 50 (76.92%) > 0.05 NS

Pneumonia 1 (1.53%) 0 (0.0%) > 0.05 NS

Postoperative Mortality 3 (4.61%) 2(3.07%) > 0.05 NS

Total hospital stay(days) 8.47 8.24 > 0.05 NS

LVEDD (cm) 0.5 ± 5.64 0.3 ± 5.72 > 0.05 NS

LVESD (cm) 4.43 ± 0.7 4.48 ± 0.8 > 0.05 NS

LA (cm) 4.35 ± 0.8 4.30 ± 0.8 > 0.05 NS

EF (%) 5.8 ± 51.27 5.6 ± 53.47 > 0.05 NS

MR jet area (cm2) 4.83 ± 0.6 0.7 ± 5.07 < 0.01 Highly Significant

MR grade 1+ (mild MR) 16 (24.61%) 0 (0%) < 0.01 Highly Significant

MR grade 1+ to 2+(mild-moderate MR) 33 (50.77%) 17 (26.15%) < 0.01 Highly Significant

MR grade 2+ (moderate MR) 16 (24.61%) 48 (73.84%) < 0.01 Highly Significant

Table 1: Preoperative Patients Characteristics.

Note: (Data were expressed as mean ± Standard Deviation (SD) or number (%), NS = Not Significant, t = Test of 
Significance).

Table 2: Intraoperative Data.

Note: (Data were expressed as mean ± Standard Deviation (SD) or number (%), NS = Not Significant.

Table 3: Postoperative Data.

Note: (Data were expressed as mean ± Standard Deviation (SD) or number (%), NS = Not Significant.
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 We are focusing on the beneficial value of concomitant mitral 
valve ring annuloplasty and its impact on the clinical and echocar-
diographic outcome and our goal was to involve assessment of the 
impact of AVR on Moderate Rheumatic MR in the immediate and 
early postoperative (6-months follow-up) periods regarding patients 
survival and morbidity events. This effort is in a trial to reach any 
valuable recommendations (which are sparse in the literature) that 
facilitates the identification and selection of those patients with this 
particular rheumatic pathology most likely to benefit from concomi-
tant mitral valve repair.

 This prospective comparable study comprised 130 patients with 
severe AS and concomitant moderate rheumatic MR. 65 patients were 
submitted for combined AVR and mitral valve repair via remodeling 
ring annuloplasty (Group A). The other 65 patients were submitted 
for isolated AVR (Group B). Most prior studies were retrospective 
like those reported by Ruel, et al., [9], Wan, et al., [10], Koji, et al., 
[11]. We comparatively reviewed our results focusing on immediate 
& early postoperative (6-months follow-up) outcome of moderate 
rheumatic MR concomitant with severe AS in patients undergoing 
either combined AVR with mitral valve repair versus isolated AVR.

 The preoperative baseline patient’s characteristics of both patients 
groups were similar with no statistically significant differences. It was 
more or less similar to patients investigated in other studies [9-11]. 
The majority of the patients in our study were in NYHA class III 
(73.84% of group A and 78.46% of group B) while the rest were in 
NYHA class II. This resembles the percentage of patients in NYHA 
class III stated by other authers like Wan, et al., [10] who had 78% of 
their patients in NYHA class III or IV. However, Ruel, et al., [9] had 
18.7% of their patients in NYHA class IV and 81.3% in a less NYHA 
class. Moreover, in the study conducted by Wan, et al., congested pa-
tients constituted 72% of patients compared to 4.61% in our group A 
patients and 3.07% of group B patients. In the study by Wan, et al., 
92% of the patients in their study had MR 2+ and 8% had MR 3+ as 
opposed to 100% of our patients with rheumatic MR 2+. 20% of their 
patients were in NYHA class IV as compared to 0% in our series. 28% 
of their patients had preoperative Atrial Fibrillation (AF) as opposed 
to 23.07% of our group A patients and 20.00% of group B. Finally, 
their patients had a mild LV dysfunction with a mean Left Ventricular 
Ejection Fraction (LVEF%) of 43 ± 16% as compared to 60.2 ± 5.1 
% for group A patients and 61.6 ± 7.5% for group B patients of our 
series (preserved LVEF%). The series by Ruel and colleagues was  

conducted on 88.8% of the patients with MR 2+ (and the rest 11.2 % 
with MR 3+) and LVEF% of 49.5% (mildly impaired overall systolic 
function). However, they did not report on either using or the dosage 
of any preoperative anti-failure medications which could have favor-
ably affected the symptomatology of such patients. Thus, our study 
population showed better preoperative profile as regards LVEF and 
CHF. Furthermore, 100% of our patients had only rheumatic mitral 
valve pathology. Thus, our study group population showed a more 
homogenous sample.

 Our study group population- with median age 42.5 years- were 
younger than other series. The mean age of the study group by Wan, 
et al., was 74 ± 11 years and 45% were males and that by Ruel, et al., 
was 69 ± 11.6 years with 63.5 % males. Our study showed that the 
mean age for group A patients was 40.34 ± 6.81 years with 61.53 % 
males and for group B patients 43.6 ± 6.53 years with 53.84% males. 
This comparable male younger age study population might explain 
the lower incidence of perioperative co-morbidities.

 Our preoperative TTE parameters showed no statistically sig-
nificant differences among the two study groups with comparable 
data with other series. In the study by Wan and colleagues, they had 
LVEDD of 6.6 ± 1.0 cm and LVESD of 5.3 ± 1.3 cm. Koji, et al., 
demonstrated smaller Left Ventricular Dimensions with LVEDD of 
5.5 ± 1.1 cm and LVESD of 3.8 ± 1.1 cm [11]. However, in our study, 
LVEDD was 5.83 ± 0.8 cm for group A and 5.77 ± 0.7 cm for group 
B. LVESD was 4.45 ± 0.7 cm for group A and 4.51 ± 0.7 cm for group 
B. Our patients had a preserved LVEF% (60.2 ± 5.1% for group A 
patients and 61.6 ± 7.5% for group B patients) as opposed to mild LV 
dysfunction faced in other reports (43 ± 16% in the study by Wan, et 
al., 49.5% in the series by Ruel and colleagues and 57 ± 12% in the 
study done by Koji and co-workers). MR jet area in our series was 
5.35 ± 0.3 cm2 for group A patients and 5.27 ± 0.7 cm2 for group B 
with no statistically significant differences. Data and comment on this 
item was not given in prior reports. Moreover, in our study, no cor-
relation was found between the preoperative left atrial dimension and 
the presence of moderate MR which is not an expected finding. Our 
logic explanation was in the fact that our patients had a preserved LV 
function, a point that was rarely discussed in previous studies. 

 Statistically significant differences have been concluded in our 
study operative results that merit mentioning. Comparing the lengths 
of total operative time, the total cardiopulmonary bypass time and the 
total cross clamp (ischemic) time between both groups showed high  

Group A (n = 65) Group B (n = 65) p value Significance

MR jet area (cm2) 3.91 ± 0.8 4.78 ± 0.9 < 0.01 Highly Significant

LVEDD (cm) 5.46 ± 0.7 5.57 ± 0.7 > 0.05 NS

LVESD (cm) 4.25 ± 0.7 4.33 ± 0.7 > 0.05 NS

LA (cm) 4.25 ± 0.9 4.30 ± 0.6 > 0.05 NS

EF (%) 66.27 ± 5.8 64.87 ± 6.5 > 0.05 NS

MR grade 1+ (mild MR) 25 (38.46%) 0 (0%) < 0.01 Highly Significant

MR grade 1+ to 2+(mild-moderate MR) 24 (36.92%) (%50.77) 33 > 0.05 NS

MR grade 2+ (moderate MR) 16 (24.61%) 32 (49.23%) < 0.01 Highly Significant

Table 4: 6-months follow-up evaluation TTE.

Note: (Data were expressed as mean ± Standard Deviation (SD) or number (%), NS = Not Significant.
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statistical significance (p < 0.01). This reflected a “longer time” need-
ed for performing mitral valve ring annuloplasty repair concomitant 
with AVR as opposed to single aortic valve prosthesis. However, no 
statistically significant differences were found intraoperatively as 
regards weaning off CPB, the use and dosage of inotropic support, 
other adjunctive models to achieve weaning off bypass (eg: electrical 
cardioversion) and haemodynamic parameters (including heart rate, 
blood pressure control, urine output & CVP). These results proved 
that presence of moderate rheumatic MR did not additionally burden 
patients undergoing AVR in the operative setting as LVEF% in these 
patients is expected to suffer in accordance to the “longer time” need-
ed for the composite surgery of AVR & mitral valve repair. Strangely 
enough, this observation has not been thoroughly studied in the lit-
erature. A possible reason is that most other studies were performed 
retrospectively. A point of concern that has to be discussed in our op-
erative results is the downgrading of MR by the intraoperative TEE. 
It downgraded the degree of MR to mild-moderate degree in 33 pa-
tients (50.76%) of group A while it remained as it is (moderate MR) 
in group B population (p < 0.01) showing highly significant statistical 
difference. Data of intraoperative TEE and its importance were not 
addressed in prior reports.

 Most authors addressed mid-term and long-term survival and the 
late improvement in functional class to illustrate the impact of MR 
and suffice with stating the in-hospital mortality to represent the im-
mediate postoperative results [9-12]. Our post-operative in-hospital 
mortality rate was 4.61% in group A and 3.07% in group B compara-
ble to 2.6% in the study by Koji, et al., and 5% in the study by Wan, 
et al., figures that might be attributed to long retrospective studies 
data they used. There were no statistically significant differences as 
regards period of mechanical ventilation, dosage or length of time 
patients were on inotropic support, total blood loss, perioperative 
morbidity or mortality and total period of ICU or hospital stay. Again, 
these results can conclude that the presence of moderate MR did not 
add an additional burden to patients undergoing AVR in the immedi-
ate postoperative period and total duration of hospital stay (Figures 
1-3).

 The LA dimension, LVEDD and LVESD showed minute improve-
ment in either group of patients without significant statistical differ-
ences. However, The MR jet area improved significantly in group 
A compared to the preoperative measurement with high statistical  

significance compared to group B in the early postoperative TTE re-
sults. In our opinion, this was reflected on the result of the magnitude 
of the moderate MR in the early postoperative period. Group A pa-
tients showed improvement of the moderate MR to mild grade (1+) 
in 24.61% of patients and to mild-moderate grade (1+ to 2+) 50.7 %. 
Group B patients showed improvement to mild-moderate grade (1+ 
to 2+) in 26.15 % and the remaining 73.84 % sustained moderate 
MR without significant effect on their survival. Although there is dis-
crepancy in the literature as to agreement with these results, in their 
study, Wan and colleagues agree with our results. In their patients, 
78% improved to mild grade MR, 17% unchanged moderate MR and 
4% worsened to moderate-severe MR. Koji, et al., also agree with our 
results. They had 69.6% improvement to mild MR, 30.4% sustained 
moderate MR and 0% worsening of the moderate MR. 

 At 6-months follow-up, NYHA class improved in both study 
groups. This was statistically significant between the two groups and 
when compared to the preoperative data, where 78.46% and 21.53% 
of group A were in NYHA class II and I respectively; and 46.15% and 
53.84% of group B in NYHA class II and III respectively (p < 0.01). 
Preoperatively, 73.84% of group A patients and 78.46% of group B 
patients were in NYHA class III and the rest were in NYHA class II. 
In the study by Wan, et al., 89% of their patients were in NYHA class 
I or II symptom. These results can conclude that repaired MR had an 
early good impact on the clinical status and symptomatology of the 
patients. 

Figure 1: MR grading at 6-months follow-up.

Figure 2: NYHA Class at 6-months follow-up.
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 The 6-months follow-up TTE revealed significant improvement 
in the LVEF%, LA, LVEDD and LVESD of both patient groups com-
pared to the preoperative baseline TTE with no statistically signifi-
cant differences between the two groups. The MR jet area improved 
significantly between the two groups and as compared to the preop-
erative measurement showing statistically significant differences be-
tween both groups. Consequently, MR grade improved and the higher 
preoperative NYHA class showed significant regression with better 
survival. In group A patients, MR showed regression in 75.38% of 
patients (38.46% had MR 1+ and 36.92% had MR 1+ to 2+). Group 
B patients had 50.77% regression of MR 1+ to 2+). The rest 24.61% 
of group A patients and 49.23% of group B patients had remained 
moderate MR but without significant effect on survival. Thus, there 
were statistically significant differences among both groups again ad-
dressing the good impact of repaired MR. Wan and colleagues had 
follow-up echocardiographic data in 57% of their patients at mid-
term and showed comparable results to ours. 67% of their patients 
showed improvement of the MR and 33% had sustained moderate 
MR. Koji, et al., demonstrated 73.3% improvement of MR, 52.4% 
had unchanged moderate MR and 6.7% had progression of it. Our 
patients with additional mitral valve repair showed higher incidence 
of freedom of the moderate MR and prevention of further progression 
at the 6-months postoperative evaluation. 

 Few studies have simultaneously examined the survival, func-
tional outcome, and postoperative severity of MR. Barreiro, et al., 
examined quality of life and long-term survival in a mixed cohort that 
included structural as well as functional MR patients [6]. Repaired 
rheumatic moderate MR decreased in the majority of our patients 
postoperatively. This finding was most prevalent in the literature in 
patients with mild to moderate MR preoperatively, but the functional 
and echocardiographic impact of associated conditions was not ex-
amined. One study, which used routine preoperative and postoper-
ative echocardiography, found preoperative left atrial diameter and 
pulmonary artery pressure to be related to postoperative MR severity. 
However, this study did not link echocardiographic data to function-
al outcomes and included patients with functional and structural MR 
[3]. The results of our study demonstrated that Moderate Rheumatic 
MR improves significantly in patients undergoing AVR for severe AS 
when it was repaired. Furthermore, progression of this moderate MR 
in this population seems to be uncommon, as is reoperation for MR. 
Consecuently, the NYHA functional status improved in the majority 
of these patients.

 In conclusion, it was apparent from the above elucidated study 
results that the presence of Moderate Rheumatic MR in patients who 
undergo AVR for severe AS does not affect the immediate postoper-
ative or early (6-months) follow-up outcome. However, statistically 
significant differences were found between both groups concerning 
the regression of the Moderate Rheumatic MR and improvement of 
the MR jet area and grading; which reflects the effect of concomitant 
mitral valve repair on improving both the outcome of Moderate Rheu-
matic MR and the clinical status of the patients. However, operative 
parameters were statistically significant i.e. total operative time, total 
bypass time and total cross clamp time between both groups. Thus, 
patients with LV dysfunction should be considered carefully for this 
option selection. We recommend considering a procedure addressing 
the rheumatic mitral valve with moderate MR in the setting of AVR 
for severe AS with great concern to those with a worse preoperative 
left ventricular profile.

Study Limitations
 This study, however, is not free from limitations. The most im-
portant one is the short period of postoperative follow-up. Longer 
periods of time are needed to assess the impact of persisting postop-
erative moderate rheumatic MR on the functional status and survival 
of patients after AVR and to further assess repaired mitral valve. This 
may present a clue for addressing more patients to get benefit from 
concomitant mitral valve repair. Our study groups of population com-
prised younger age groups than other series with still preserved LV 
function. Thus, these patients may not have represented extremes of 
patient’s characteristics, so, the results of our study may not neces-
sarily be generalizable to all patients with concomitant moderate MR 
at the time of AVR for severe AS. Yet, our findings represent con-
siderable recommendations for a great section of those patients with 
rheumatic mitral valve affection.
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