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ABSTRACT

Background: Dilated left ventricle occurs in chronic 
aortic and mitral regurgitations. We describe the early 
outcome of mitral and aortic valve replacement for 
patients with severely dilated left ventricle in different  
surgical interventions.

Methods: From March 2014 to December 2018, 
620 patients with left ventricular end-diastolic diameter 
(LVEDD) of ≥ 70 mm underwent valve replacement pro-
cedures in 8 cardiac surgery centers in Egypt. One hun-
dred ninety four cases (31.3%) underwent aortic valve 
replacement, 173 cases (27.9%) underwent mitral valve 
replacement, 123 cases (19.9%) underwent double valve 
replacement, 59 cases (9.5%) underwent double valve 
replacement with either tricuspid valve repair or replace-
ment, 33 cases (5.3%) underwent mitral valve replace-
ment with either tricuspid valve repair or replacement, 
20 cases (3.2%) underwent mitral valve replacement 
with CABG, 10 cases (1.6%) underwent aortic valve 
replacement with CABG, while 8 cases (1.3%) under-
went aortic valve replacement with ascending aortic  
aneurysm repair.

Results: Four patients (0.6%) developed new post-
operative renal failure, which required dialysis. Twenty-
nine patients (4.7%) required reoperation for bleed-
ing. One patient (0.2 %) developed sternal dehiscence. 
Five patients (0.8%) postoperatively developed stroke. 
Twenty-five patients (4%) died, and the main causes of 
death were low cardiac output and sepsis with eventual 
multi-organ failure.

Conclusion: Valve replacement in patients with hugely 
dilated left ventricle are safe operations with satisfactory 
outcomes even if combined with other procedures, espe-
cially with proper preoperative preparation, intraoperative 
preservation of posterior mitral leaflet, and meticulous post-
operative follow up in the surgical ICU.

INTRODUCTION

Even though there is increased awareness about the pre-
vention and management of rheumatic heart disease, many 
cases still are diagnosed worldwide. Dilated left ventricle is 
part of the natural history of different valvular pathology, 
mainly chronic aortic and mitral regurgitations. Some cases 
are asymptomatic until the left ventricle is quite huge, and 
some cases unfortunately are neglected in the early stages until 
the left ventricle is dilated too much, particularly in remote 
areas with lower than average health care standards. Most of 
these cases have low ejection fraction (EF) with heart failure 
symptoms and signs. Mitral and aortic valve replacement pro-
cedures are indicated in patients with severe mitral and aortic 
insufficiency and highly dilated ventricles [Wenbin 2002]. In 
this paper, we describe the early outcome after operating on 
such cases in different cardiac surgery procedures. The local 
ethical committee approved the study protocol.

MATERIALS AND METHODS

From March 2014 to December 2018, 620 patients with 
left ventricular end-diastolic diameter (LVEDD) of ≥ 70 mm 
were included in the study. Inclusion criteria included patients 
who underwent different valve replacement procedures for 
rheumatic, degenerative, or ischemic pathology either alone 
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Table 1. Cardiac centers participated in the study

Hospital category City Hospital name

University Cairo Ain Shams University Hospital (Cardiac Academy)

University Cairo Ain Shams University Specialized Hospital

Governmental Giza 6th of October Insurance Hospital

Military Cairo Air Force Specialized Hospital

Private Menofia Elaraby Hospital

Private Cairo Aldorrah Heart Care Hospital

Private Cairo Dar Alfouad Hospital (Nasr City Branch)

Private Helwan Dar Alshefaa Hospital
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or combined with other cardiac surgical interventions on an 
elective or urgent basis. 

The operations were performed in 8 cardiac surgery cen-
ters (Table 1).

Nine patients (1.5%) had preoperative serum creatinine of 
>2.0 mg/dL, while 2 patients (0.3%) were on regular dialy-
sis for chronic renal failure. Erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP), and antistreptolysin O 
(ASO) titer test were measured for patients younger than 25 

years to exclude ongoing rheumatic activity. Patients with ele-
vated measurements were referred to cardiology service med-
ical treatment until the markers normalized, and then patients 
were referred back for surgery. Dobutamine stress echo was 
performed for patients with EF less than 30% to confirm the 
presence of myocardial reserve for valvular cases and myocar-
dial viability for ischemic cases. During the study period, 2 
valvular patients and 11 ischemic patients were turned down 
for operation based on the dobutamine stress echo reports.

The range of the LVEDD by echocardiography was 70-98 
mm (Figures 1, 2, and 3).

Informed consent was taken for the procedure after a 
detailed explanation of the procedure and possible risk by the 
surgical team. Permission for data collection was obtained 
from institutional review boards for the retrograde study, 
which would not affect the safety or privacy of patients.

All cases were elective except 5 cases (0.8%) that were 
operated on an urgent basis because of associated left main 
coronary artery disease or unstable angina. All cases routinely 
were prepared and had the operation on cardiopulmonary 
bypass with cardioplegic arrest.

Unique protocol was adopted for redo cases, includ-
ing blood ready in the OR before sternotomy, defibrilla-
tion pads on the chest and femoral artery and vein expo-
sure before sternotomy. Although 243 patients (39.2%) had 
preoperative atrial fibrillation, concomitant ablation was 
not performed in order to minimize operation time. Most 
of these patients will be on warfarin for mechanical valves 
and because of limitations of resources and experience for 
arrhythmia surgery in most of the centers, where the proce-
dures were performed. In spite of the fact that patients with 
rheumatic heart disease often come from limited resource 
environments, 463 patients (74.7%) had mechanical valves. 
This will require lifelong anticoagulation and monitoring 

Figure 1. Echocardiography showing severe mitral regurgitation in a  
patient with hugely dilated left ventricle.

Figure 3. Echocardiography showing severe mitral regurgitation in a  
patient with hugely dilated left ventricle.

Figure 2. Echocardiography showing severe mitral regurgitation in a  
patient with hugely dilated left ventricle.

Table 2. Patient characteristics

Sex (males) 416 (67.1%)

Age (years) 17-62 (36.9 ± 12.9)

Pathology

Rheumatic 549 (88.6%)

Degenerative 41 (6.6%)

Chronic ischemia 30 (4.8%)

NYHA Class

Class I None (0%)

Class II 146 (23.5%)

Class III 423 (68.3%)

Class IV 51 (8.2%)

Preop. AF 243 (39.2%)

EF (%) 20–70 (40% ± 13.7)

AF: Atrial Fibrillation, EF: Ejection Fraction, NYHA: New York Heart  
Association, Preop: Preoperative. Description of Data: Age, EF: Range 
(Mean ± SD), Sex, NYHA Class, Preop. AF: Number (Percentage)
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based on the relatively young age group to avoid redo sur-
gery in case of biological valves. Operative characteristics 
are listed in Table 3.

RESULTS

One hundred nineteen patients (19.2%) did not require 
any postoperative inotropic support, while 501 patients 
(80.8%) required inotropic support. Thirteen patients (2.1%) 
required intra-aortic balloon pump (IABP) before induction 
of anesthesia or after the procedure.

Eighty-three patients (13.4%) developed new postop-
erative atrial fibrillation, while 5 patients (0.8%) devel-
oped complete heart block, requiring insertion of a  
permanent pacemaker.

Four patients (0.6%) developed new postoperative renal 
failure, which required dialysis.

Twenty-nine patients (4.7%) required reoperation for 
bleeding. One patient (0.2 %) developed sternal dehiscence. 
Five patients (0.8%) postoperatively developed stroke.

Twenty-five patients (4%) died; the leading causes of 
death were low cardiac output and sepsis with eventual 
multi-organ failure.

DISCUSSION

The mean age of the patients in our study was 36.9 ± 12.9 
years, which was a little higher compared with the mean 
age of 33.8 ± 10.5 years in a similar study but with a smaller 
number conducted by Wenbin et al [Wenbin 2002]. This 
could be because we included rheumatic, degenerative, and 
ischemic cases.

In our technique for mitral valve replacement, the poste-
rior leaflet was preserved in all cases except 2 instances. In 
those 2 cases, both leaflets were kept to get the best outcome 
with postoperative EF. Geha et al mentioned that mitral valve 
replacement in patients with dilated left ventricle is associ-
ated with adverse consequences on left ventricular systolic 
function, resulting from interruption of the annulus-papillary 
muscle continuity [Geha 2004].

Gaiotto et al utilized different techniques to preserve the 
annulus-papillary muscle continuity and reported improve-
ment in the left ventricular ejection fraction and decrease in 
the end-diastolic and end-systolic diameters up to the third 
month of follow-up [Gaiotto 2007].

Roman et al reported that aortic valve replacement resulted 
in normalized left ventricular chamber size and mass in two-
thirds of the patients recruited in their study and favorable 
geometric outcome is associated with persistence or recov-
ery of normal left ventricular function [Roman 1989]. This is 
concordant with the excellent result in our study.

In our series, 25 patients (4%) died, and the leading causes 
of death were low cardiac output and sepsis with eventual 
multi-organ failure. The relatively low mortality rate in this 
study could be explained by the low age group with fewer 
co-morbidities and secondary organ dysfunction. Jiang et al, 
in a study with a total of 126 patients with severely dilated 
left ventricle who underwent mitral valve and/or aortic valve 
operation, reported a similar mortality rate of 3.17%; half of 
the cases died because of multiple organ failure secondary to 
severe low cardiac output syndrome. The other half died of 
sudden ventricular fibrillation [Jiang 2010].

Wenbin et al also reported a similar mortality rate of 4.4% 
in a study, which included a smaller number of 45 patients 
[Wenbin 2002]. However, Zhang et al reported a higher mor-
tality rate of 8.8% in a study, which included 102 patients 
with rheumatic giant heart disease (cardiothoracic ratio > or = 
0.8) who underwent valve replacement [Zhang 1994]. 

Recently, Jae et al, in a study to identify the predictors of 
left ventricular functional recovery and its impacts on clinical 
outcomes in acute heart failure patients with newly diagnosed 
dilated cardiomyopathy, found that larger initial left ventricu-
lar size was one of the independent predictors of poor left 
ventricular functional recovery [Jae 2018].

Table 3. Operative characteristics

Procedure

AVR 194 (31.3%)

MVR 173 (27.9%)

DVR 123 (19.9%)

DVR+TV Repair/TVR 59 (9.5%)

MVR+TV Repair/TVR 33 (5.3%)

MVR+CABG 20 (3.2%)

AVR+CABG 10 (1.6%)

AVR+ Ascending aortic aneurysm 8(1.3%)

Urgency

Elective 615 (99.2%)

Urgent 5 (0.8%)

Cardioplegia

Cold blood 578 (93.2%)

Custidiol 42 (6.8%)

Aortic Cross-Clamp Time (Minutes) 49–197

Bypass Time (Minutes) 89–242

Valve Type

Mechanical 463 (74.7%)

Biological 157 (25.3%)

Mitral Leaflet Preservation

Posterior 618 (99.7%)

Both 2 (0.3%)

AVR: Aortic Valve Replacement, CABG: Coronary Artery Bypass Grafting, 
DVR: Double Valve Replacement, MVR: Mitral Valve Replacement, TV: 
Tricuspid Valve, TVR: Tricuspid Valve Replacement. Description of Data: 
Procedure, Urgency, Cardioplegia, Valve type, Mitral leaflet preservation: 
Number (Percentage), Aortic cross clamp time, Bypass time: Range
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We think proper preoperative preparation is critical to 
getting the best outcome, especially with regard to measur-
ing ESR, CRP and ASO for patients younger than 25 years. 
This also will help exclude ongoing rheumatic activity and 
performing Dobutamine stress echo for patients with EF less 
than 30% to confirm the presence for myocardial reserve for 
valvular cases and myocardial viability for ischemic cases.

Moreover, the special protocol, which was adopted for 
redo cases including blood ready in the OR before sternot-
omy, defibrillation pads on the chest and femoral artery and 
vein exposure before sternotomy, helped us minimize the risk 
of redo surgery for these patients.

Finally, the good number and multi-center character-
istics of our study enabled us to describe clearly the behav-
ior of cases with hugely dilated left ventricles in different  
surgical interventions.

LIMITATIONS

The major limitation of this study is that it reported short-
term outcome. In the future, we plan to report the mid-term 
and long-term outcomes for these patients.

CONCLUSION

Mitral and aortic valve replacement in patients with hugely 
dilated left ventricle are safe operations with satisfactory out-
comes, even when combined with other procedures and with 
good preoperative preparations like dobutamine stress echo 

and inflammatory markers when indicated, intraoperative 
preservation of posterior mitral leaflet, and meticulous post-
operative follow-up in the ICU.
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