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Evaluation of Coronary Perfusion Using Pulsed-Wave Doppler
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Coronary Circulation Before and After Aorta-To-Right Ventricle Shunt
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We present a male infant diagnosed with pulmonary atresia, hypoplastic right ventricle, ventricular septal
defect, atresia of the orifice of the left coronary artery, and right ventricle-dependent coronary circulation. We
assessed the blood flow in the sinusoidal communication (SC) utilizing pulsed-wave Doppler echocardiography
to calculate coronary perfusion during the clinical course. At the time of delivery, the SC blood flow had a bipha-
sic pattern; antegrade from the right ventricle (RV) to the left ventricle (LV) intramyocardium during systole
and retrograde from the LV intramyocardium to the RV during diastole. The patient received a Blalock-Taussig
(BT) shunt method at the age of 1 month. Following the BTS method, myocardial ischemia developed, and the
SC blood flow showed a triphasic pattern; antegrade from the RV to the LV intramyocardium during systole,
retrograde from the LV intramyocardium to the RV during early diastole, and antegrade from the RV to the
LV intramyocardium during late diastole. The increase in diastolic RV pressure after the BTS method caused
a reversal of the late diastolic blood pressure between the RV and LV myocardium, which was considered to
induce a flow of non-oxygenated flow through the SC, leading to LV myocardial ischemia. An aorta-to-right
ventricle (Ao-RV) shunt method was conducted at the age of 2 months. The SC blood flow revealed the same
triphasic pattern, but the myocardial ischemia vanished. We hypothesize that the increased oxygenation of the
SC blood flow during late diastole from the Ao-RV shunt enhanced the coronary circulation. Evaluation of SC
blood flow patterns is effective for predicting myocardial ischemia.

Keywords: right ventricle-dependent coronary circulation, aorta-right ventricle shunt, pulmonary
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Fig. T RCA and RVDCC at the age of 7 days
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(A) Aortography shows the normal RCA, but the left coronary artery is not contrasted. (B) Right ventriculography reveals
RVDCC perfusing left ventricle area. RCA, right coronary artery; RVDCC, right ventricle-dependent coronary circulation.
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Fig. 2 Blood flow pattern in the SC before the BT shunt method

(A) Color Doppler of the SC, Red arrow indicates the SC blood flow. (B) PW Doppler of the SC, Flow pattern is biphasic.
Systolic blood flow occurs from RV to LV myocardium. Diastolic flow occurs from LV myocardium to RV. (C) 12-lead
ECG, No ST-T change noted. BT, Blalock-Taussig; ECG, electrocardiogram; LV, left ventricle; PW, pulsed-wave; SC,

sinusoidal communication; RV, right ventricle.
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Fig. 3 Blood flow pattern in the SC after the BT shunt method

(A) Red arrow indicates the high echoic lesion of papillary muscle in left ventricle. (B) PW Doppler of the SC shows a
triphasic blood flow pattern. Systolic flow occurs from RV to LV myocardium. Early diastolic blood flow occurs from LV
myocardium to RV. Late diastolic blood flow occurs from RV to LV myocardium. (C) 12-lead ECG shows ST depression
in the V3 to V6 leads. BT, Blalock-Taussig; ECG, electrocardiogram; LV, left ventricle; PW, pulsed-wave; RV, right ven-

tricle; SC, sinusoidal communication.
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Fig. 4 Blood flow pattern in the SC after the Ao-RV shunt method
(A) PW Doppler of the SC shows a triphasic blood flow pattern. Systolic blood flow occurs from RV to LV myocardium.
Early diastolic blood flow occurs from LV myocardium to RV. Late diastolic blood flow occurs from RV to LV myocar-
dium. (B) ST depression improved on 12-lead ECG. ECG, electrocardiogram; LV, left ventricle; PW, pulsed-wave; RV,

right ventricle; SC, sinusoidal communication.
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FEBUAEIAIE 85/HER AW 7mmHg, 47 UG
88/HLiE A A 13mmHg & G L=HIFFHICK - T
W, AZEEFICT Ao-RV ¥+ > MU A%

B RENRN, RENRERIC THRRIIICRBIRD 45
BTN T W e, GEER TREYIRA T — T Ui
IR & RRIC L B AR IC R 9 % RVDCC Z il 7z,
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Fig. 5 Blood flow pattern in the SC assessed by PW Doppler before the BT shunt method

(A) Schematic view of this patient, Dashed circle indicates the Doppler sampling point. (B) PW Doppler of SC, Flow pat-
tern is biphasic pattern. Non-oxygenated blood flow from RV comes to-and-fro. BT, Blalock-Taussig; LV, left ventricle;
PW, pulsed-wave; RCA, right coronary artery; RV, right ventricle; SC, sinusoidal communication.
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Fig. 6 Blood flow pattern in the SC assessed by PW Doppler after the BT shunt method

(A) Schematic view of this patient after the BT shunt method, Dashed circle indicates the Doppler sampling point. (B) PW
Doppler of the SC, Flow pattern is triphasic. Non-oxygenated blood flow from RV occurs from RV to LV myocardium in
systole, from LV myocardium to RV in early diastole, and from RV to LV myocardium in late diastole. BT, Blalock-Taussig;
LV, left ventricle; PW, pulsed-wave; RCA, right coronary artery; RV, right ventricle; SC, sinusoidal communication.
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Fig. 7 Blood flow in the SC assessed by PW Doppler after the Ao-RV shunt method

(A) Schematic view of this patient after undergoing the Ao-RV shunt method, Red arrow shows that oxygenated blood
flow into right ventricle through the Ao-RV shunt during diastole. Dashed circle indicates the Doppler sampling point.
(B) PW Doppler of the SC, Flow pattern is triphasic. Oxygenated blood flow from RV occurs from RV to LV myocardium
in systole, from LV myocardium to RV in early diastole, and from RV to LV myocardium in late diastole. Ao-RV, aorta to
right ventricle; LV, left ventricle; PW, pulsed-wave; RCA, right coronary artery; RV, right ventricle; SC, sinusoidal com-

munication.
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