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Left Ventricular Flow in Patients with Mitral Valve Stenosis
and Bileaflet Prosthesis Mitral Valve by Vector Flow Mapping
Using Doppler Ehocardiography
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[Abstract] Objective To investigate the dynamic changes of left ventricle (LV) vortices in the patients
with rheumatic heart disease mitral stenosis and after mitral valve replacement in mechanical valve or bioprosthetic
valve prosthesis, in order to provide richer and more objective prognosis for the clinical evaluation of surgical
indications, postoperative effectevaluation and follow—up judgments. Methods We selected 50 cases of healthy
volunteers as a control group, 43 patients with rtheumatic mitralv stenosis (case 0) , 32 patients with mechanical
mitral valve prosthesis (case 1) and 26 patients with bioprosthetic valve prosthesis (case 2) , and assessed the
parameters by Aloka Prosound o 10. Images for flow visualization were acquired on VFM recorded of three heartbeat
cycle, adjusting image width, depth, and spatial-temporal settings to obtain the highest possible frame rate while
vector flow—mapping data, including parameters defining location, duration, rotation direction, intensity, and
size of the detected vortices were measured after with DAS—RS1 software analyzed offline. Results  The

observation results of each case group showed that only in the early diastolic phase two high—intensitive and
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symmetrical rotation of the small vortex components appeared below the mitral valve near the apical side during the
left ventricular diastolic. Compared with normal group, this phenomenon in casel was more obvious, and vortex
center position was further far away from the mitral annulus line level, had faster flow velocity vector in all the above
cases. The changes of left ventricular diastolic flow field indicated the maximum speed was still higher in early
diastolic phase than that of control group (P <0.05). Nevertheless, there was few significant difference between
case 2 and control group (P >0.05). Different with control group, the mainstream direction of blood flow of left
ventricle turned from ventricular septal to posterior wall and lateral wall, then to the left ventricular outflow tract in
casel and case2. Conclusion VFM images can reflect the changes of left ventricular flow field through quantifying
LV vorticit parameters. VFM technology does help to evaluate hemodynamics of the normal and abnormal left
ventricular flow field, thus provide more detailed information for assessment of preoperative valvular stenosis and

postoperative prosthesis function and prosthesis selection.
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Tab. 1 The comparison of conventional ultrasound measurd values between difforent groups (x+s)

205 iy (%) MVOA (cm? LVEDd (mm) LVEF (%) Vv (cm/s)
popiEiil 35.62 % 16.33 5.19 231 46.61 £8.35 63.54 +5.41 90.34 + 35.10
B 0 36.84 + 14.39 1.56 £ 0.67" 42.46 +5.39 61.35 £4.16 223.18 + 45.66"
E! 36.78 + 13.88 2.89 +1.05° 44.15+6.32 60.26 £ 3.67 170.32 £38.17°
i 2 40.25+ 11.34 457+1.94 4533 +6.68 59.42 +3.26 100.33 + 36.77

W MVOA: “43ROE
*P<0.05.
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Fig. 3 Early diastolic left ventricle vortex graphy of
mechanical valve prosthesis group
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Fig. 4 Ieft ventricle blood flow rotation direction of
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Tab. 2 Comparison of vortex parameters were between different groups
o Dy/Dx Py/Px Vmax(cm/s )
ED MD-LD IVC ED MD-LD IVC ED MD-LD IVC
X HEZH 0.86 0.93 0.84 1.92 5.26 4.33 69.59 36.25 18.36
e 1.25% 1.30 1.18 16.22" 18.13 20.74 100.34" 69.56" 48.87
S fhi 1 1.05*4 1.13 1.09 6.39"4 10.62 11.44 90.35"4 53.61"4 36.2274
St 2 0.894 0.97 0.90 2.534 6.21 5.03 75.114 40.374 25.434

T Vmax: R B, S5XFIRLL A, P < 0.01, 41[A] HL#, * P < 0.01.
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