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O date many monitoring techniques have been

used to determine the efficacy of surgical cor-

rection of mitral valve disease. The most com-

mon non-invasive method in use is echocardi-
ography which can assess the myocardial and mitral valve
function changes after mitral valve replacement proce-
dures. In this study, we investigated the five-year follow-up
echocardiographic results of 143 patients undergoing mi-
tral valve replacement with preservation of subvalvular
apparatus to analyze the recovery of myocardial and mitral
valve functions.

PATIENTS AND METHODS

Patients

During a five-year period from 2001 to 2005, a total of 143
patients underwent mitral valve replacement with the
preservation of valvular and subvalvular structures for
mitral valve diseases at our center.

The patients’ age ranged from 12 to 55 (mean, 34.4+
11.2) years old. Eighteen (12.6%) patients were in functional
class IIId (classification of the New York Heart Association)
and the other 125 (87.4%) patients in functional class IV.

Eighty-five (59.4%) patients required surgery for an-
other valve or coronary artery disease during the mitral
valve procedure. The concomitant precedures included:
left atrial thrombectomy (8.4% patients), tricuspid valve
plastic operation (20.3%), 3 coronary artery bypass gra-
fting (2.1%), aortic valve replacement (18.9%), aortic
valve plastic operation (5.6%), left atrioplasty (2.1%), and
subtotal pericardiectomy (2.1%).

Mitral valve replacement with the total preservation of
posterior cusp was performed in 91 (63.6%) patients, with
the partial preservation of posterior cusp in 52 (36.4%)
patients, with the partial preservation of anterior cusp in 13
(9.1%) patients, with the total preservation of the both
cusps in 5 (3.5%) patients.

There were 68 (47.6%) patients receiving multival-
vular surgery. Of those, 64 cases underwent the repair of 2
valves and 4 cases received the repair of 3 valves.

Methods

We used mechanical (124 cases) and bioprosthetic valves
(19 cases). Transthoracic echocardiography was performed
at 7 to 15 days after surgery to evaluate the outcome of
surgery. Two-dimensional echocardiography was performed
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before surgery, at 6 months after surgery thereafter. The fol-
lowing parameters were recorded: left ventricular (LV) di-
mension and function as well as function of valve prosthesis.

Statistical analysis
Data were expressed as x+s. A P value of <0.05 was

considered significant.

RESULTS

Table 1 shows the changes in echocardiographic
variables from baseline to follow-up. There was significant
improvement in LV systolic function as well as LV chamber
dimensions in patients undergoing mitral valve replace-
ment with preservation of subvalvular apparatus 7 to 15
days after surgery (all P<0.05). LV end diastolic diameter
was decreased by 11.7% (P<0.05), LV end diastolic vol-
ume decreased by 25.6% (P<0.01), and LV ejection frac-
tion decreased by 17.3% (P<0.05).

Totally, 45 patients were followed for 6 months, and 29
patients were followed for more than 6 months (Table 1).
Echocardiography data of 6-month follow-up showed
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better preserved end diastolic volume and LV ejection
fraction as well as better recovery of cardiac size after
surgery (all P<0.05). After 6-month follow-up, echocar-
diographic data showed the improved LV dimension as well
as function. LV end diastolic diameter was decreased by
19.1% (P<0.01) and LV end diastolic volume decreased by
31.7% (P<0.01). Myocardial contractility was in normal
range (ejection fraction: 60.00%+0.10%).

Table 2 shows echocardiographic variables before sur-
gery and at follow-up in patients with multivalvular surgery.
LV end diastolic diameter was decreased by 11.6% (P<
0.01), LV end diastolic volume decreased by 25.2%% (P<
0.01), and LV ejection fraction decreased by 17.8% (P<
0.01) 7 to 15 days after surgery. And 6 months after
surgery, the above three parameters were decreased by
13.8% (P<0.05), 28.7% (P<0.01), and 12.5% (P<0.01)
respectively compared with those before surgery. After
6-month to 5-year surgery, LV dimension and function
came back to near the normal range. LV stroke volume was
decreased to 81.75+2.04 mL (normal data: 30-89 mL).

Paravalvular fistulae and prosthetic valve endocarditis
did not occur in any case.

Table 1. Echocardiographic variables before surgery and at follow-up in patients with mitral
valve replacement preserving the subvalvular structures®

Time LV EDD LV ESD LV EDV LV ESV LV SV EF LA diameter Mitral valve
(cm) (cm) (mL) (mL) (mL) (%) (cm) area (cm?)
Before surgery 126 6.02+0.10 4.05+0.07 187.40+6.76 77.63+3.17 108.37+4.25 59.85+1.00 6.29+0.49 2.27+0.14

7-15 days after surgery 109

6 months after surgery 45

6 months-5 years after 29
surgery

5.32+0.07" 5.13+1.15" 139.48+4.97% 73.61+3.32"
5.29+0.11" 3.93£0.12" 136.38+7.38% 74.02+5.61
4.87+0.10* 3.53+£0.09" 130.00+5.50* 52.07+3.50"

68.54+2.44" 49.51+1.04" 5.70+0.32" Prosthesis
70.93+3.36" 50.89+1.64" 4.59+0.84" Prosthesis
77.90+2.30* 60.00+£0.10 3.90+0.10* Prosthesis

§: Plus-minus values are means+SD.

LV: left ventricular; EDD: end diastolic diameter; ESD: end systolic diameter; EDV: end diastolic volume; ESV: end systolic volume; SV:

stroke volume; EF: ejection fraction; LA: left atrium.
*P<0.05, ¥P<0.01 compared with the values before surgery.

Table 2. Echocardiographic variables before surgery and at follow-up in patients with multivalvular surgery?®

Time LV EDD LV ESD LV EDV LV ESV LV SV EF LA diameter Mitral valve
(cm) (cm) (mL) (mL) (mL) (%) (cm) area (cm?)
Before surgery 68 6.23+0.14 4.23+0.10 204.00£10.63 83.48+4.72 118.06%6.59 58.19+1.17 6.29+0.49 2.27+0.14

69.75+3.31 47.86+1.47* 5.03+0.11" Prosthesis
73.67+5.01" 50.92+2.24% 4.61+0.22* Prosthesis
81.75+2.04 60.00+0.10" 4.32+0.13 Prosthesis

5.51+0.13* 4.16+0.12" 152.77+7.54* 81.78+5.50
5.37+ 0.16" 4.02+0.17" 145.65+9.97% 76.17+7.89"
4,92+ 0.10% 3.52+0.10" 135.83%4.70% 53.58+3.50%

7-15 days after surgery 54

6 months after surgery 26

6 months-5 years after 12
surgery

§: Plus-minus values are means=SD.

*P<0.05, ¥P<0.01 compared with the values before surgery.

and ejection fraction recovered to normal values 6 months

CONCLUSIONS

Echocardiography is an important monitoring tech-
nique to provide information regarding cardiac size and
contractility after mitral valve replacement. LV dimensions

after mitral valve replacement with preservation of sub-
valvular apparatus. Our results confirm that mitral valve
replacement surgery is able to restore and maintain normal
cardiac and valve function.
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