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— Abstract —

Noninvasive Assessment of Pressure Gradients across Prosthetic Heart Valve
by Doppler Ultrasound

— A comparative study of the Duromedics Bileaflet Valves in mitral position
and Normal Mitral Valves —

Sung Hoon Jin, M.D.* and Kyung Phill Suh, M.D.*

Doppler echocardiography provides valuable information regarding prosthetic heart valve function rather

than structure.

There are three methods of expressing the severity of mitral valve obstruction: the transvalvular pressure

gradient, effective valve area, and pressure half-time. Of these, the transvalvular pressure grdient (Ap) can be

determined by the measurement of maximum transvalvular blood flow velocity (V) according to the modified

Bernolli's equation (Ap=4V?).

Eleven patients, who underwent mitral valve replacement with Duromedics mechanicat prostheses, and 17

normal persons were investigated.

There were significantly higher calculated pressure gradients in prosthetic than normal mitral valves

(9.10=2.22mmHg-vs-3.26+0.99mmHg:p<0.01), and there was a inverse relationship between pressure gradient

and prosthitic valve size (11.17+0.96mmHg in size 27mm and 29mm -v- 7.38x1.12mmHg in size 31mm and

33mm; r=0.85, p<0.01)

The noninvasive Doppler technique should be useful in the diagnosis of prosthetic valve obstruction.
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* Duromedics Bileaflet Valve: manufactured
by Hemex Scientific Inc. in Austin, Texas U.S.A.
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Table 1. Normal Group

Serial no. V* (m/sec)
of normal Sex Age AP**(mmHg)
person Ist 2nd mean
1 F 18 0.95 0.95 3.61
2 F 19 0.95 0.92 0.94 3.53
3 F 20 1.03 1.03 1.03 4.24
4 F 29 0.86 0.86 0.87 3.03
5 29 1.00 0.97 0.99 3.92
6 M 29 0.69 0.69 0.69 1.09
7 M 31 1.08 0.97 1.03 4.24
8 M 34 0.64 0.64 0.64 1.64
Y I 39 0.95 1.05 1.00 4.00
10 k 13 0.85 0.95 0.90 3.24
11 F 13 1.15 1.15 1.15 5.29
12 M 17 0.95 0.97 0.96 3.69
13 M 18 0.92 .90 0.91 3.31
14 F 19 0.74 ).62 0.68 1.85
15 F o7 0.69 0.74 0.72 2.07
16 F 38 0.77 0.85 0.81 2.62
17 F 63 87 0.92 0.90 3.24
Mean + SD*** 38.6+14.0 0.89+0.14 3.26+0.99

V= maximum velocity distal to mitral valve
"FAP = pressure gradient across mitral valve
**rSD = standard devication
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Table 2. Patient Group

Serial no. Valve . V{m/sec)
Associated
of Sex Age Size AP(mmHg)
Procedure
patient (mm) 1st 2nd mean
1 F 50 27 1.61 1.74 1.68 11.29
2 M 14 27 1.64 1.72 1.68 11.29
3 F 29 27 1.61 1.69 1.65 10.89
4 F 48 29 AVR 1.77 1.77 1.77 12.53
5 F 17 29 1.54 1.59 1.57 9.86
6 M 39 31 TAP 1.41 1.46 1.44 8.29
7 F 31 31 1.31 1.38 1.35 7.29
8 F 37 31 1.20 1.23 1.22 5.95
9 M 19 31 AVR 1.44 1.49 1.47 8.64
10 F 37 31 141 1.41 1.41 7.95
11 M 34 33 1.24 1.24 1.24 6.15
Mean + SD 32.3+11.9 1.504+0.19 9.10+2.22
* AVR = Aortic Valve Replacement
** TAP = Tricuspid Annuloplasty
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Fig. 1. Continuous-wave Doppler recording of antegrade
transvalvular flow velocity i a normal person (No.
10).
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Fig. 2. Continuous-wave Doppler recording of antegrade
transprosthetic flow velocity in a patient (No. 1).
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Table 3. Measurement Result

No. of A% AP
sujbect (m/sec) (mmHg)
Normal Group 17 0.89+0.14 3.26+0.99

Patient Group 11 1.50+0.19 9.10+2.22

MVR with smaller size 5
(27 & 29mm)
MVR with larger size 6
(31 & 33mm)

1.67+0.07 11.17+0.96

1.36+0.10 7.38+1.12
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Fig. 3. Doppler pressure gradients across normal and
Duromedics mitral valves (mean + SD).
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Fig. 4. Relationship of Doppler pressure gradient to valve
size in Duromedics prostheses.
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Table 4. Doopler data of transprostheic pressure gradient

for various mitral valve prostheses.

Reporter  Tyep & Size (mm) AP (mmHg)
Holen Bjork-shiley* 3-11
Hancock* 3.5-8
Hatle Bjorkishiley 24
(27, 29, 31)
Hall-Kaster (29) 2-~-4
Hancock (27) 5-7
Carpentier-Edards 5-7
(29, 31, 33)
Burckhardt St. Jude 5.4 + 0.8
(25, 27, 29, 31)
Bjark-shiley 82 + 1

(27, 29, 31)

Kwan procine tissue valve*
Bjork-shiley 94 + 2.3
Starr-Edwards

Watson Duromedics 99 + 2.8

(27, 29, 31)

*

: size unspecified.
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