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Transprosthetic Pressure Gradient after Aortic Valve Replacement
‘with Small Sized Prostheses

Kyung Hwan Hwang, M.D.*, Kay Hyun Park, M.D.** Dae Won Cha, M.D.**,
Tae Gook Jun, M.D.** Pyo Won Park, M.D.**, Hurn Chae, M.D.**

Background: The prognosis after an aortic valve replacement can be affected significantly
by the transprosthetic pressure gradient, which is determined mainly by the size of the
patients body and the prosthesis used. We analyzed the hemodynamic feature of two
relatively new prostheses, the ATS and the evensized Medtronic-HallM-H) valves, by
measuring the transprosthetic pressure gradient in the cases where small sizes(23 mm or
smaller) were used. Material and Method: There were 94 patients who received whom
aortic valve replacement with prosthesis smaller than 23 mm from October 1994 to June
1998. In these patients, the transprosthetic pressure gradient calculated from the pressure half
time during postoperative Dopper echocardiographic examination was compared between the
prostheses of different sizes. The body surface area of each patient was also taken into
consideration. Result: The mean pressure gradient and body surface area in each group were
21.7£10.2 mmHg and 1.52£0.14m’ in ATS 19 mm, 11.4+6.5 mmHg and 1.5770.20m” in
M-H 20 mm, 15.2+6.3 mmHg and 1.54%£0.13 m’ in ATS 21 mm, 9325 mmHg and 1.63
+0.14m° in M-H 22mm, and 12.9%53 mmHg and 1.69£0.13m° in ATS 23 mm.
Conclusion: The 19 mm ATS prosthesis showed significant transprosthetic pressure gradient
which is similar to the values previously reported with other bileaflet prostheses. Close follow-up
was needed in terms of exercise capacity and change in left ventricular geometry. In patients with
small aortic valve annulus, the 20 mm M-H valve is recommendable as an alternative to 19 mm
bileaflet valves because it has less pressure gradient with similar outer diameter.

(Korean J Thorac Cardiovasc Surg 2000;33:146-50)
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Table 1. Patient data

532 * 13.2 years
(16 ~ 76)
M:F 43 : 51

Diagnosis of aortic valve disease

Age

36 patients (38.3%)
48 patients (51.1%)
10 patients (10.6%)

Pure stenosis

Pure regurgitation
Stenoinsufficiency
Associated procedures
40 patients (42.6%)
7 patients (7.4%)
3 patients (3.2%)
1 patient (1.1%)

Mitral valve replacement
Coronary artery bypass grafting
Bentall operation

Annular enlargement
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Table 2. Dimensions of ATS and Medtronic-Hall aortic valve prostheses

Actual value of compressed

Actual outer diameter of

Orifice area (cm®)

Prosthesis . .

outer diameter (mm) sizer(mm) ; manufacturer data
ATS 19 mm 19.6 19.8 1.50
Medtronic-Hall 20 mm 20.3 20.8 2.01
ATS 21 mm 21.5 21.8 2.02
Medironic-Hall 22 mm 223 22.8 2.54
ATS 23 mm 235 23.8 2.56
BSA mean dP
() (mmHg)
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o P<0.05 (ANOVA & Duncan)
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Fig. 1. Body surface area vs. prosthesis size
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Fig. 2. Mean transprosthetic pressure gradient vs. prosthesis
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