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ABSTRACT 

Post-operative left ventricular dysfunction (L VD) is the most common cause of mortality in pa
tients after mitral valve (MV) surgery due to mitral regurgitation (MR). The aims of this study were to
determine two-dimensional echocardiography (2-D Echo) parameters that might predict the left ven
tricular response after MV surgery and eventually to note the timing of surgery for optimum results. 

Of the 44 patients. who underwent MV surgery for pure MR of rheumatic etiology at the Philip
pine Heart Center betwe,n 1983 to 1994, only 40 charts were available for review. The mean age were 
between 15 ± 3 y/o with_:21 females and 19 males. Echocardiogram done 1 week pre-operatively and 1 
to 3 months postoperatifely were reviewed for the following parameters: left ventricular end-diastolic 
diameter (L VEDD), l�t ventricular end-systolic diameter (L VESD), left atrial (LA) size and ejection 
fraction (EF). Measurements of LVEDD, LVESD and LA were based on Zile's recommendation using 
body surface arei!·• · Of the 40 patients reviewed, 15 died within the first 3 months after surgery. There 
were 7 patient:, with L VEDD less than 4 cm/m2 and 6 improved while 1 expired due to infective endo
carditis. Of fhe 33 whose L VEDD was more than 4cm/m2, 19 did not improve which included 14 mor
talities and this was significant (p<0.05). There were 5 patients who had L VESD less than 2.6 cm/m2

• 

Sixteen did not improve with 13 mortalities which was not significant (p>0.05). Ejection fraction less 
than 50% were noted in 10 patients, all of whom expired while in 30 with EF more than 50%, 15 did. not 
improve with 5 mortalities which was significant (p<0.01). Thirty eight patients had an LA size of > 24 
cm and 18 did not improve including 15 mortalities. We conclude that LVEDD less than 4 cm/m2 and 
EF more than 50% were good predictors of improvement after MV surgery for patients with pure MR 
rheumatic in origin. 

INTRODUCTION 

Rheumatic hear.t disease is still a prevalent 
acquired heart disease among the young in de
veloping countries. And among the valves in
volved, the mitral valve (MV) is frequently af
fected, either with stenosis or regurgitation. 
However, patients with mitral regurgitation (MR) 
are frequently asymptomatic in spite of severity 
of lesion until such time when myocardial failure 
sets in. This is so because of the adaptive mecha
nisms of the left ventricle to the increased pre
load. But to submit a failing heart to surgery is a 
great risk, not to mention the prolonged hospital 
stay which follows. 

To be able to obtain optimum results in mi
tral surgery, when is the best time to recommend 
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either repair or replacement to a diseased MV? 
Since post-operative left ventricular dysfunction 
is still by far the most common cause of mortality 
among our patients, to assess pre-operatively by 
2-dimensional echocardiography (2-D Echo) left
ventricular function using left ventricular end
diastolic diameter (LVEDD), left ventricular end
systolic diameter (L VESD) and ejection fraction
(EF) may serve as a predictive value in the out
come of MV surgery. Likewise, since left atrial
(LA) size correlates significantly in MR lesions
(1), it was also included in this study. To corre
late each of these parameters as predictors of left
ventricular response to MV surgery and thus to
note the timing of surgery for optimum results
are the objectives of this study.
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MATERIALS AND METHODS 

A. Patients
Review of the records of all patients who

underwent MV surgery for pure or predominant 
MR from 1983 to 1994 was done. Patients with 
associated valvular pathology or dominant mi
tral stenosis were excluded from the study. The 
study group comprised of 40 patients in whom 
the MV lesion was judged to be rheumatic in eti
ology on the basis of the following: (1) echocar
diographic findings, reduced or absent leaflet 
coaptation as a result of mild to moderate com
missural fusion; (2) history of rheumatic fever 
(according to Jone's Criteria) and (3) positive 
acute phase reactants. 

B. Surgery
All patients underwent pure mitral surgery.

Operation was performed with the standard 
techniques of cardiopulmonary bypass including 
hemodilution and moderate systemic hypother
mia with the myocardium protected with cold 
crystalloid cardioplegia. Mitra} valve repair or 
annuloplasty was done on 23 patients and MV 
replacement in ;17 patients. Prosthetic valve used 
for replacement were St. Jude (n=4), Medtronic 
Hall (n=6) and Carbomedics (n=7). 

C. Patients' Follow-up and Doppler Echocardi
ography

Doppler 2-D Echo with color flow-Doppler 
studies were done on all patients at 1 month 
prior to surgerY. and after surgery. Emphasis on 
LVEDD, LVESD, LA size and EF were done. All 
echocardiographic studies were done by multiple 
Pediatric Cardiologist-Echocardiographer while 
the present analysis were performed retrospec
tively by a single observer. 

Left ventricular end diastolic diameter and 
LVESD were measured in the M-mode studies at 
the level of the _papillary muscles at the paraster
nal short axis view, while the LA was measured 
at the M-mode at the short axis view at the level 
of the aorta. 

Digitalis and diuretics were used before and 
after surgery at the discretion of the physician 
caring for the patient when left ventricular myo
cardial dysfunction was present. 
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RESULTS AND DISCUSSION 

Subjects 
There was a total of 44 patients who under

went mitral surgery, either repair or replacement 
for pure MR of rheumatic in origin for the year 
1983 to 1994 at Philippine Heart Center. Of these, 
40 patients' records available for review at the 
Philippine Heart Center. Of the 40 patients, there 
were 21 females and 19 males. The mean age was 
15 ± 3 years old. Of the 40 patients reviewed,- 15 
died within the first 3 months after surgery 
(Table 1). 

Table I. Patient profile 

Age 
Sex (M:F) 
Functional class (NYHC) 
Surgery (MVA:MVR) 
Mortality rate 

l 5 + 3 years old
19:21 
Ill-IV 
9:31 

15/40=37.5% 
M- male; F- female; MVA- mltral valve area; MVR- mitral valve regurgitation 

Left Ventricular Size 

Left ventricular end diastolic diameter sizes 
were measured between the endocardial surface 
of the posterior wall and the interventricular 
septum. Left ventricular end diastolic diameter 
was taken at the peak of the R wave of the si
multaneously recorded electrocardiogram (·ECG). 
In the study done by Shuler et al (2), they found 
out that an L VEDD > 7 cm had poor surgical re
sult. However this could not be applied in chil
dren because of the wide range of heart size and 
its normal value correlated with their body mass. 
In the study of Zile (3), he examined LVEDD us
ing body surface area. He concluded that an 
L VEDD > 4 cm/ m2 had poor surgical result. Cor
relating this with the present study, there were 33 
patients with LVEDD> 4 cm/m2

, among which 
14 expired and 5 did not improve. Among the 7 
who had an LVEDD < 4 cm/m2 all improved ex
cept one who died because of infective endo
carditis. This difference of outcome was signifi
cant at p value of < 0.05 (Table II). This result 
was compatible with that of Zile. The reason of 
this result was that myocardial shortening had 
become dependent on systolic afterload reduc
tion through the less compliant left atrium. This 



L VEDD would be reversible if it was > 4.0 
cm/m2

, otherwise it remains dilated. 

Table II. Left ventricular end-diastolic diameter 

< 4.0cm/m2 

> 4.0 cm/m2 

(significant) 

Not improved 

n=l (l5%) 
n = 19 (51.6%) 

Improved 

n = 6 (85%) 
n = 14 (42.4%) 

Total 

7 
33 

On the other hand, L VESD is defined as the 
maximum distance separating the endocardial 
surface at points which were directly opposed to 
each other and which occurred before the dicrotic 
notch of the carotid pulse tracings. In the same 
study done by Zile (3) he noted that LVESD > 2.6 
cm/m2 has poor surgical outcome. Using this 
parameter in this study, there were 5 patients 
with LVEDD < 2.6 cm/m2 and of which 14 (44%) 
expired and· the rest improved. Comparing the 2 
groups, the improvement was statistically signifi
cant (p<0.01) (Table III). This was similar to the 
study done by Zile. In the study done by Wie
senbaugh (4), the critical value used was 51 mm 
which had a sensitivity of 100%. However, his 
subjects were 24 ± 10 y / o, although all were MR 
of rheumati� origin. He also added that � 51 mm 
LVESD was a predictor of death and s; 40 mm 
LVESD had no death or heart failure. 

Table Ill. Left end-systolic diameter 

< 2.6 cm/m2 

> 2.6 cm/m2 

(not significant) 

Not improved 
n = 1 (20%) 
n = 16 (43%) 

Ejection Fraction 

Improved Total 
n = 4 (80%) 5 
n = 20 (20 (56%) 35 

Ejection fraction can remain normal even late 
in the course of MR when deterioration of myo
cardial performance has already begun. Thus, the 
normal range of EF in the setting of volume 
overload m!'l,y not be the same as the range in 
normal patients with normal end diastolic di
ameter and stroke volumes. Defining a range of 
normal EF at rest in the setting of left ventricular 
volume overload, one should take into consid
eration the likelihood of a decrease of 10-20% EF 
early after valve replacement (1). 
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In this study, it was noted that no improve
ment was seen in patients with EF <50% and 
with those > 50% there was a 50% chance of im
provement. This was likewise statistically sig
nificant (p< 0.01) (Table IV). Similar findings 
were noted in a series of studies reviewed (2,5-7) 
wherein an EF of 40-50% will result to poor sur
gical outcome and is a late sign especially if it is 
associated with left ventricular hypertrophy. 

Table IV. Ejection fraction 

Not improved 
< 50% n = 10 (100%) 
> 50% n = 15 (50%) 
[very significant) 

Left Atrial Size 

Improved 
n=0 
n = 15 (50%) 

Total 
10 
30 

Before operation, myocardial dysfunction is 
masked by favorable loading conditions particu
larly the presence of the low impedance in the 
left atrium. When such patients with apparently 
normal left ventricular function undergo MV 
surgery, the loading conditions are unfavorably 
affected and significant myocardial dysfunction 
may become apparent, which may lead to wors
ening of congestive heart failure and death. 

Reed et al (8), showed that the left atrial size 
is an important predictor of post-operative death 
and compliments left systolic function. In his 
study, he noted that the LA size of 24 cm2 has 
worst surgical outcome, while an LA size of 16-24 
cm2 may still revert back to normal size after cor
rection of mitral lesion. Comparing this with the 
present analysis, most patients had an LA size of 
>24 cm2 (n=38) with a mean of 34±20 cm2

• 

Among these patients, there was an equal distri
bution of those who improved and those who did 
not improve. This result could not be statistically 
analyzed due to the extreme of patient distribu
tion (Table V). 

Table V. Left atrial size 

Not Improved 
16-24 cm2 n = l (50%)
> 24 cm2 n =18 (47%) 

Improved 
n = 1(50%) 
n = 20 (53%) 

Total 
22 
38 
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Other Echocardiographic Parameters 

It is worthwhile to note that there were other 
parameters noted in the review of literature. 
These were fractional shortening, end systolic 
volume and end diastolic volume. 

Zile et al (3) noted that a preoperative frac
tional shortening of < 31 % was an indicator of 
poor surgical result. 

On the other hand Grossman et al (9) and 
Borow et al (5) showed that patients with left 
ventricular end systolic volume 2-3 times greater 
than normal have better prognosis than patients 
whose left ventricular end systolic volume is 
greater than 3 times the normal. These patients 
faired poorly post-operatively with deaths occur
ring immediately post operatively. 

CONCLUSION 

From the data gathered in this study we can 
conclude that optimum outcome from MV sur
gery of patients with pure MR pathology due to 
rheumatic heart disease could be attained if the 
following echocardiographic parameters are pre
sent: (1) LVEDD < 4.0 cm/m2; (2) EF > 50%. 

sruoy LIMITATIONS 

The small population (n=40) of patients who 
underwent MV surgery of rheumatic heart dis
ease was a limiting factor in itself. Likewise, al
most all patients subjected to surgery already had 
some degree of left ventricular myocardial fail
ure. 
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