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O Abstract O

A Clinical Study of Adult Aortic Stenosis Treated
with Aortic Valve Replacement

Su-Geum Lee, M.D., Cheung-Kyung Kim, M.D., Kyung-Whan Ko, M.D.,
Jae-Hyung Yoon, M.D., Sung-Jae Cho, M.D., Sang-Hoon Lee, M.D.,
Suk-Keun Hong, M.D., Min-Su Hyun, M.D., Hweung-Kon Hwang, M.D.,
Young-Tak Lee, M.D.,* Sung-Nok Hong, M.D.,*

Myung-A Kim, M.D.,** Seong-Hoon Park, M.D.***

Department of Internal Medicine, Department of Thoracic Surgery,* Sejong General Hospital,
Puchon, Korea
Department of Internal Medicine, ** College of Medicine, Dankook University, Cheonan, Korea
Department of Internal Medicine, *** College of Medicine, Ewha Womans University,
Seoul, Korea

Backgroundl] Significant aortic stenosis of various underlying etiologies presents with similar
clinical characteristics and is usually treated with aortic valve replacement. We performed a clinical
study to evaluate the clinical characteristics, changes of echocardiographic parameters before and
after aortic valve replacement in adult aortic stenosis patients.

Method[] From January 1991 through December 1995, 159 patients underwent aortic valve
replacement at Sejong General Hospital. Sixty-two cases(39%) of those patients were pure or
predominant aortic stenosis. We observed the clinical characteristics, etiology, operative procedure,
perioperative complication and mortality. And we observed the changes of echocardiographic
parameters such as mean and peak pressure gradients at aortic valve, ejection fraction, systolic and
diastolic left ventricular internal dimensions, left ventricular wall thickness, left ventricular mass
index retospectively at preoperative and postoperative periods regularly within 1 month, 1 yr, 3 yrs
after operation(mean follow up period] 16 months, 1-36 months).

Resultsl]

1) The age of patients ranged from 31 to 71 years(mean 55 11), and 60%(37 cases) of them were men.

2) Regarding underlying heart diseases, the most common etiology of aortic stenosis was
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rheumatic valvular heart disease(32 cases, 52%), followed by congenital bicuspid aortic valve(16
cases, 25%) and degenerative change(14 cases, 23%).

3) 44 cases(77%) of the patients had dyspnea, 12 cases(19%) had chest pain, and 5 cases(8%[]
had history of syncope at the time of operation. Asymptomatic patient was only 1 case.

4) Seven patients(11%) had associated coronary artery disease, and only 1 case(about 2%)
underwent concomitant coronary bypass surgery.

5) Post-operative complications which developed within 1 month were bleedings(8 cases, 13%),
arrhythmias(7 cases, 11%) and infections(4 cases, 6%). After 1 month, bleedings related with
anticoagulation were most common(7 cases, 11%). Other complications were hemolytic anemia(l
case), and aortic dissection(l case). There was one surgery related mortality(2%) which happened
during operatin due to myocardial ischemia.

6) The size of implanted prosthetic valves ranged from 19 to 25mm(mean 22+ 2mm). Larger
valves(23—25mm) showed lower peak(p[] 0.839) and mean pressure gradients(p[] 0.019) than
smaller valves(19—21mm).

7) We observed that peak and mean pressure gradient, left ventricular internal dimension, and left
ventricular mass index had decreased significantly after aortic valve replacement.

8) The average preoperative functional class(2.3) had improved significantly at 1 month after
surgery(1.2), and 1 year after surgery(1.0).

Conclusionl] In our series, the most common etiology of aortic stenosis was rheumatic valvular
disease(52%). The incidence of combined coronary artery disease was 11%, lower than other reports.
And only 1 case(2%) underwent concomitant coronary artey bypass graft surgery. The average size
of implanted valves was 22mm, and the larger size had lower transaortic peak and mean pressure
gradients after operation. The most common perioperative complication was bleeding and mortality
rate was about 2%. Echocardiography was useful for evaluation of postoperative changes, such as
transaortic peak and mean pressure gradient, left ventricular internal dimension and left ventricular
mass index.

KEY WORDSO Aortic stenosis - Aortic valve replacement © Echocardiography.
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Table 1. Age & sex distribution of etiology
Age Sex Rheum Degen Bicuspid Subtotal Total
30-39 M 3 2 0 5 8(13%)
F 3 0 0 3
40—49 M 2 0 1 3 11(18%)
F 5 2 1 8
50-59 M 4 3 3 10 17(27%)
F 2 2 3 7
60—69 M 8 4 5 17 23(37%)
F 3 1 2 6
Above 70 M 2 0 0 2 3(5%)
F 0 0 1 1
Subtotal M 19 9 9 37(60%) 62(100%)
F 13 5 7 25(40%)
Total 32(52%) 14(23%) 16(25%) 62(100%)
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Table 2. Associated coronary artery disease

0 0000 000 00 AD OO O 66+ 15mm
HgOO OO O 31+ 9 mmHgD 00000, BO O
0 O 59+ 13mmHgDD OO0 O 21+ 6mmHg0
0000 0O 00 00000 00 O 0000 00
0000 0000 0 00 000 000 (pd0.019).
00 000 0000 00 0000 000 00 A
0 000 106+ 27mmHg00 OO0 43+ 10mm
HgD 0OOOOO, BO OO0 98+ 25mmHgd 0 O
00 34+ 10mmHgD 0000 O OO0 00000
00 0 0000 00 0000 0 0000 000
00 00000 000 (pd0.839)(Table 3—2).

Chest pain

No. Age Sex Site of lesion Management
Preop. Postop.

1 48 M Left main 40% 0 0 Medication
2 56 F LAD 50% 2 1 Medication
3 51 M RCA 50% 1 0 Medication
4 67 M LAD 75% 1 0 CABG

5 56 M RCA OS mild 0 0 Medication
6 64 M LCx 75%, RCA 50% 1 0 Medication
7 64 M Prox LAD calcification 1 0 Medication

Severity of chest pain was described as canadian cardiovascular classification of angina severity
00 Absence of chest pain, 10 CCCA 1,20 CCCA 2,30 CCCA 3,40 CCCA 4
LADO left anterior descending artery, RCAD right coronary artery, LCxO left circumflex artery

Table 3-1. Canges of fransaortic pressure gradients after AVR

Valve size Preop MG Postop MG (P value) Preop PG Postop PG (P value)
19mm(n0 5) 62+ 28mmHg 31+ 15mmHg (0.000) 107+ 33mmHg 48+ émmHg (0.000)
21mm(n0Q 25) 66+ 14mmHg 31+ 19mmHg (0.000) 105+ 27mmHg 42+ 11mmHg (0.000)
23mm(n0 21) 59+ 14mmHg 19+ 6mmHg (0.000) 99+ 23mmHg 31+ 13mmHg (0.000)
25mm(n0 10) 55+ 11TmmHg 23+ 4mmHg (0.000) 93+ 31mmHg 36 7mmHg  (0.000)

MGUO mean pressure gradient, PGO peak pressure gradient, AVRO aortic valve replacement

Table 3-2. Comparision of tfransaortic pressure gradients between small & large sized valves

Valve size Preop MG Postop MG (P value) Preop PG Postop PG
Small(19-21mm) 66 15mmHg 31+ 9mmHg 106+ 27mmHg 43+ 10mmHg
Large(23—-25mm) 59+ 13mmHg 21+ 6mmHg 98+ 25mmHg 34+ 10mmHg

(P value)

(0.019) by Levene's test

(0.839)by Levene's test

Table 4. Complications

Complications (Early) Frequency Complication (Late) Frequancy
Reop. for bleeding 8(13%) Anticoagulant related bleeding 701%)
Arrhythmia 7001%) Hemolytic anemia 1( 2%)
Infection 4( 6%) Ascendin aorta dissection 1( 2%)

Perioperative Mortalityd 1case(2%), Earlyd within postoperative Tmonth
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Table 5-1. Early echocardiographic changes after AVR(within Tmonth)

Echocard. Parameters Preop. Postop. (P value)
Peak PG (mmHg) 97.8+ 26 36.9+ 16.1 (0.000)
Mean PG (mmHgQ) 61.5+ 14.3 252+ 9.5 (0.000)
Ejection fraction (%) 61.4% 16.1 56.7x 16.0 (0.043)
LVIDd (mm) 54.4+ 10.8 48.0+ 10.0 (0.000)
LVIDs (mm) 37.9+ 13.1 34.1+ 10.6 (0.002)
IVS (mm) 15.3+ 3.7 15.1%£ 3.5 (0.052)
PWT (mm) 15.0+ 3.5 14.5+ 3.8 (0.699)
LVMI (gram/M BSA) 234.0%+ 73.9 187.8+ 66.8 (0.002)
LAD (mm) 423+ 5.7 40.4% 7.5 (0.085)
AOD (mm) 31.5+ 5.6 30.7+ 6.0 (0.383)

PGO pressure gradient, LVIDO left ventricular internal dimension, 1VSO interventricular septum
LVMIO left ventricular mass index, LYmass(calculated as devereux equation)/body surface area
PWTO posterior wall thickness, AODO aortic dimension, LADO left atrial dimension

Table 5-2. Echocardiographic changes after AVR(3yrs follow up, n 17)

Echocard. Parameters Preop Postop 1yr (P value) Postop.3yr (P viue)
Peak PG (mmHg) 92.9+ 24.6 52.8+ 23.1 (0.006) 45.8+ 27.2 (0.002)
Mean PG (mmHg) 65.8+ 13.8 30.8+ 10.3 (0.003) 24.5+ 11.1 ©.011)
Ejection fraction (%) 67.4+ 16.7 66.6+ 10.3 (0.733) 691+ 9.7 (0.814)
LVIDd (mm) 52.9+ 8.7 45.8+ 5.1 (0.026) 46.6% 5.6 (0.019)
LVIDs (mm) 33.9+ 10.7 28.6% 4.0 (0.222) 27.7+ 5.5 (0.052)
IVS (mm) 15.9+ 3.4 14.4+ 3.0 (0.466) 13.4+ 2.7 (0.087)
PWT (mm) 15.3+ 2.6 14.1% 2.7 (0.159) 13.2£ 2.5 (0.121)
LVMI (gram/M BSA) 226.5+ 95.9 165.8+ 53.6 (0.386) 149.3+ 54.5 (0.048)
LAD (mm) 40.8+ 7.5 41.8+ 8.2 (0.918) 40.3% 6.9 (0.000)
AOD (mm) 31.8+ 4.6 31.6% 3.9 (0.744) 32.9+ 3.6 (0.25¢6)
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Table 6. The changes of NYHA fuctional class after AVR

Preop. Postop. IM. Postop. 1yr Preop. 3yrs

(nOd61)  (nOé0) (nO 60) (n0 20)
NYHA 1 10 52 58 19
NYHA 2 25 8 2 1
NYHA 3 21 0 0 0
NYHA 4 5 0 0 0
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