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Summary

For noninvasive evaluation of coronary blood flow, 22 patients were examined with transesophageal
Doppler color flow mapping within six hours after cardiovascular surgery.

The anatomical structure of the left main coronary trunk (LMT) was observed by conventional
two-dimensional echocardiography (2-DE) in 20 patients (919%), and color flow of the LMT was
visualized in 18 of 21 patients (869,) (one patient had total occlusion). The blood flow in the LMT
began in mid-systole, but the flow was observed mainly in diastole. The peak of the flow was observed
mainly in late diastole and the range of the peak velocity was 35 to 163 cm/sec (average=76.9+31.4
cm/sec).

The proximal portion of the right coronary artery (RCA) was observed in 13 patients (59%), and
its color flow was visualizedin only two patients (9%,).

In two patients intra-aortic balloon pumping (IABP) assist was performed postoperatively, and
the direct effect of the assist on the coronary blood flow was clearly observed by transesophageal Dop-
pler color flow mapping. The peak blood flow velocity of the LMT increased by 329, during the
assist.

In conclusion, human coronary blood flow can be visualized and evaluated noninvasively using
transesophageal Doppler color flow mapping. This technique can be used for future investigation
of coronary circulation.
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Table 1. Hemodynamic conditions during
transesophageal color flow mapping

1. Blood pressure

Systolic 80~150 mmHg
Diastolic 45~80 mmHg
2. Heart rate 80~120/min
Sinus rhythm 10 pts
Atrial pacing 6 pts
Ventricular pacing 6 pts
3. Pulmonary arterial pressure
Systolic 17~37 mmHg
Diastolic 5~20 mmHg
4. Pulmonary capillary
wedge pressure 7~20 mmHg
5. Mean central venous
pressure 5~14 mmHg

6. Cardiac output 2.5~8.5 L/min
1.7~4.7 L/min/m?
96.8~99.7%

27.2~45.2%,

Cardiac index
7. Oxygen saturation
8. Hematocrit
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Table 3. Detection rate of anatomical structure
(2-D echo) and blood flow (2-D Dop-
pler) in proximal coronary arteries
by the transesophogeal technique

Anatomical structure Blood flow

(2-D echo) (2-D Doppler)
LMT 91% (20/22) 869, (18/21)*
RCA 59% (13/22) 9% ( 2/22)

*One patient was excluded due to total LMT oc-
clusion.

LMT =left main coronary trunk; RCA =right coro-
nary artery.
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Table 2. Detection of blood flow in the left main coronary trunk (LMT) in patients with
ischemic heart disease by the transesophageal technique

Case Age, sex Coronary stenosis (L%\;I% ]szti}:::ture) 2(;12 akDggglcei:y)
1. OA 39 M #5(100%) + —

2. FH 31 M #5(75%) +#6(75%) + 48 cm/sec
3. ON 66 M #5(75%) +#6(100%) + #13(100%,) — —

4. OY 60 F #6(75%)+#13(99%) + 48 cm/sec
5. KK 55 M #6(90%)+#11(100%) + 105 cm/sec

(+): detectable, (—): not detectable.
LMT =left main coronary trunk.
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Fig. 1. Transesophageal color flow mapping imagings in the short-axis view at the aortic
root level.

Systolic blood flow in the aortic root is displayed in blue and structure of the left main coronary
trunk (LMT) is clearly detected (top). In diastole, coronary blood flow is displayed in red in the
very proximal LMT and in blue in the distal LMT (bottom).

AQO=aorta.
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Fig. 2. Correlation between the peak velocity
of LMT blood flow and aortic systolic pressure
(top), and aortic diastolic pressure (bottom).

No significant relation is observed with aortic
systolic or diastolic pressure.
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Fig. 3. Correlation between the peak velocity
of LMT blood flow and cardiac output (top) and
cardiac index (bottom).

No significant correlation is observed.

% - 1= (Table 3).
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Fig. 4. Relationships between the peak velocity of LMT blood flow and dopamine, nitrogly-

cerine and lidocaine administration.

No relationship is observed between the peak velocity and these drugs.
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Fig. 5. Transesophageal color flow mapping imaging illustrating effects of intra-aortic
balloon pumping (IABP) assist on human coronary blood flow in a case of aortic valve
replacement (71-year-old man).

The peak velocity of LMT blood flow is markedly increased by IABP assist (IABP was driving
with 2:1 assist ratio).
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