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Mid-Ventricular Obstruction Provoked
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Abstract

Forty-seven patients with unexplained chest pain and normal resting echocardiograms were examined
to see whether dynamic mid-ventricular obstruction (MVO) is induced by dobutamine infusion. Dynamic
MVO was provoked in 17 patients (MVO group), but not in the other 30 patients (Non-MVO group).
Before dobutamine infusion, the blood pressure in the MVO group was higher than that in the Non-MVO
group (p<<0.05), but end-diastolic volume index (p<0.001), end-systolic volume index (p<0.01), stroke
volume index (p<0.001), cardiac index (p<<0.001), end-diastolic volume (p<0.01) and end-systolic
volume (p<0.05) of the apical territory of the left ventricle in the MVO group were significantly less than
those in the Non-MVO group. The left atrial function, left ventricular ejection fraction and ejection frac-
tion of the apical territory of the left ventricle did not differ between the groups. Seven patients in the
MVO group were re-examined by dobutamine stress echocardiography after B-blocker administration,
showing that the dynamic MVO was completely suppressed. The end-diastolic volume tended to increase
after B-blocker administration, but no significant difference was found in any other variables except heart
rate.

The results suggest that a smaller left ventricle and higher blood pressure are important characteristics
in patients with dobutamine-induced dynamic MVO, and additionally, the difference in local myocardial

contractility may be an important cause of the induction of dynamic MVO.
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Selected abbreviations and acronyms

MVO=mid-ventricular obstruction
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Fig. 1 Schematic representation of the definition of the apical terri-
tory of the left ventricle

A straight line is drawn from the left ventricular apex to the
mitral coaptation (line A), and another straight line normal to
line A at the middle of the base of the papillary muscle (line B).
The apical territory is defined as the shaded area between line B
and the apical side of the left ventricle.
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Fig. 2 Color Doppler echocardiography mapping showing aliasing at the apical side and turbulent flow (mosaic signal)
distal to the obstructed site (left), continuous Doppler echocardiogram showing typical late-peaking flow at the ob-
structed site (right)

Both findings are needed to diagnose dynamic MVO.
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Table 1 Patient characteristics and changes in heart rate, blood pres-
sure, and left atrial contractile function due to dobutamine

infusion
MVO group Non-MVO group
(n=17) (n=30)
Age (yr) 61.2%2.1 64.8+£1.8
Gender (male/female) 8/9 16/14
Incidence of cc?mplicating 41 37
hypertension (%)
Max. dose of dobutamine 204418 253417
(ug/kg/min)
LPF (m/sec) 43+0.5 (—)
Heart rate (bpm) Pre 62.2+2.6 654%1.9
Dobutamine 109.1%6.0 107.2£3.6
Systolic BP (mmHg) Pre 148.7+4.8 136.1£3.0%*
Dobutamine 163.3+7.9 160.9+7.3
Diastolic BP (mmHg) Pre 88.4+1.9 82.1+2.0*
Dobutamine  80.5%2.2 76.7£2.5
mVCFa (circ/sec) Pre 1.82+0.23 1.58+0.14
Dobutamine  2.60%0.33 2.54+0.23

Values are mean *standard error (SE). #*p<<0.05 vs MVO group.
LPF=late-peaking flow; BP=blood pressure; mVCFa=atrial
mean circumferential velocity of fiber shortening.

late-peaking flow & FIill S L7z, BEEWTEER 54, $LE
KB EFREUISF T dobutamine % 5-1%, PR35
AICHLRZAEIERLE =0069). —7, Ii
FE, KB FHMAMEEMRRE, IRRARERE, I
REABERERE, 1 EAHRE, OMRE, EZEREERD
48R3 dobutamine % 5-Hi 2 THE LR ZLIZ B2 o
1z
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Table 2 Changes in echocardiographic parameters by dobutamine in-

Table3 Effect of B-blocker on heart rate, blood pressure and

fusion echocardiographic parameters of the MVO group (n=7)
MVO group Non-MVO group Pre B-blocker Post B-blocker
(n=17) (n=30)
Heart rate (bpm) Pre 59.2+3.0 48.3+2.3¢
EDVI (ml/BSA) Pre 43.3+£3.] 65.1+2.6° Dobutamine ~ 109.7%£7.1  84.611.8*
Dobutamine ~ 40.7+3.3 50.7+2.9* Systolic BP (mmHg) ~ Pre 1474186  134.9+5.4
ESVI (m//BSA) Pre 154+1.0 22.0+1.5% Dobutamine 169.9+8.0 172.9+129
Dobutamine 120%15 15.1+1.0 Diastolic BP (mmHg) Pre 87.1+1.6  834%18
SVI(mi/BSA) Pre 28.0£2.6 433£1.6° Dobutamine ~ 82.0%+3.9  849+55
Dobutamine 28.7+2.8 358+25 mVCFa (circ/sec) Pre 1.64+0.17  1.34+0.28
CI (//min/BSA) Pre 1.840.2 2.8%0.1° Dobutamine ~ 2.24+0.45 1.72+0.17
Dobutamine 33+04 3.7£03 EDVI (m//BSA) Pre 47.0+3.2 56.4+6.0
EF (%) Pre 63.6+2.4 67.1+1.6 Dobutamine ~ 39.2+4.5  532+6.2
Dobutamine 70.0+3.2 69.6£2.0 ESVI (m//BSA) Pre 159+1.6  204%32
EDVap (m/)  Pre 82*15 147+1.3¢ Dobutamine 89+1.6 13.8%2.5
Dobutamine 59%+15 9.9+1.2 SVI (ml/BSA) Pre 31.0+£27  359+43
ESVap (m/) Pre 2.1%+0.7 5.1%0.8* Dobutamine 30.3%3.7 38.1%5.1
Dobutamine 0.9+0.2 1.9£0.3* CI (/min/BSA) Pre 1.810.2 1702
EFap (%) Pre 74.6+4.4 67.0£3.6 Dobutamine 3.3+0.4 29+0.4
Dobutamine 85.1%2.5 81.3+2.1 EF (%) Pre 66.0+3.2 63.8+3.8
Values are mean *SE. *p<0.05, ®»<0.01, and $<0.001 vs MVO Dobutamine  77.5£29 73918
group. Max. dose of dobutamine (ug/kg/min) 21.4*1.4 32.9%3.6*

BSA=body surface area; EDVI=end-diastolic volume index;
ESVI=end-systolic volume index; SVI=stroke volume index; CI
=cardiac index; EF=left ventricular ejection fraction, EDVap=
end-diastolic volume of the apical territory of the left ventricle;
ESVap=end-systolic volume of the apical territory of the left
ventricle; EFap=ejection fraction of the apical territory of the left
ventricle. Other abbreviation as in Table 1.
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