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Summary

An experimental study was performed to clarify the mechanism of perfusion defects in the inter-
ventricular septum on T1-201 scintigraphy, as seen in patients with left bundle branch block (LBBB)
having normal coronary arteries.

In anesthetized open-chest dogs, the following parameters were assessed during right atrial pacing
as a control, left ventricular pacing to produce right bundle branch block (RBBB), and right ven-
tricular pacing for LBBB; (D intramuscular pressure in the interventricular septum, @ blood flow
of the left anterior descending coronary artery (LAD) measured by an electromagnetic flowmeter;
® regional myocardial blood flow (MBF) determined at three sites, including the interventricular
septum, LAD area, and left circumflex coronary artery (LCx) area using the Hj-washout method.
Aortic pressure, left ventricular pressure, and M-mode echocardiograms were recorded during the
procedures.

During right ventricular pacing, LAD flow remained unchanged; whereas MBF at the interven-
tricular septum decreased from 99.6+23.4 to 79.2+17.6 ml/min/100 g, but MBF at the LCx area in-
creased from 103.2+19.8 to 122+18.4 ml/min/100 g. In contrast, there were no significant changes in
regional flow in any sites during left ventricular pacing.

During right ventricular pacing, an early systolic dip was observed in the septal wall concomitantly
with the onset of rise in intramuscular pressure in the interventricular septum. However, the beginning
of the rise in left ventricular pressure was delayed 3344 msec after that of the septal intramuscular
pressure. Therefore, compression of the septal arteries in early systole and a prolonged diastolic phase
as a consequence of delayed left ventricular free wall contraction could cause an impairment of septal
blood flow and an increase of MBF in the LCx area.

These findings indicate that a septal perfusion defect on T1-201 scintigraphy may reflect rela-
tive hypoperfusion due to asynchronous contraction between the interventricular septum and the free
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wall. The early systolic dip of the interventricular septum is coincident with the rise of intramuscular
pressure of the septum; therefore, it was postulated that the rotation of cardiac motion due to asyn-

chronous contraction couldcause the early systolic dip.
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Fig. 1. Experimental preparation and protocol.

IVS =interventricular septum; LAD =left anterior descending coronary artery; LCx=Ieft circum-
flex coronary artery.

RA PACING RV PACING

Fig. 2. Hemodynamic variables recorded during pacing of the right atrium (RA), right
ventricle (RV) and left ventricle (LV).

The rise of left ventricular pressure is delayed 33+4 msec after that of intramuscular pressure in
the interventricular septum during right ventricular pacing. Dotted lines indicate intramyocardial
pressure in the interventricular septum.

Abbreviations are as in Table 1.
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Table 1. Hemodynamic results during pacing

Pacing RA RV LV

HR (beats/min) 139+18 139+18 139+18
CFB (ml/min) 38+7 34+5 365
[Ao SP (mmHg) 111+8 100+11* 108+21
AoDP (mmHg) 73418 72+17 79£13
[LV SP  (mmHg) 111+8 100+11* 108421
LV EDP (mmHg) 8+3 9+3 7x2
[IMP SP (mmHg) 157416 133+18* 142+13
IMP EDP (mmHg) 18+4 15+6 17+7

*p<0.05

Compared to right atrial pacing, aortic and left
ventricular pressures and intramyocardial pressure in
the interventricular septum in systole decrease sign-
ificantly during right ventricular pacing. Coronary
blood flow shows no significant change. An asterisk
indicates p<0.05 difference from right atrial pacing.

RA =right atrial; RV=right ventricular; LV =left
ventricular; HR=heart rate; CBF=coronary blood
flow; Ao=aortic; IMP=intramyocardial pressure;
SP=systolic pressure; DP=diastolic pressure; EDP
=end-diastolic pressure.

Table 2. Myocardial blood flow during pacing

Pacing RA RV LV

1vs 99.6+23.4 79.2+17.6* 103.8+19.1
LAD area 96.5+18.7 93.5+22.6 98.2+17.7
LCx area 103.2+19.8 122.0+18.4* 100.3+20.6

Mpyocardial blood flow of the interventricular sep-
tum decreased by about 209, during right ventricular
pacing, while that of the area perfused by the left
circumflex coronary artery increases by nearly the
same degree. There is no significant change in any
areas during left ventricular pacing.

Abbreviations are as in Fig. 1.
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Fig. 3. Myocardial blood flow represented by the clearance curve of the H, washout method.
During right ventricular pacing, myocardial blood flow solely in the interventricular septum de-
creases, and it is promptly resolved when right atrial pacing is again initiated.
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Fig. 4. Intramyocardial pressure in the interventricular septum (dotted line), left ventric-
ular pressure (solid line) and an M-mode echocardiogram during right ventricular pacing.

The early systolic dip of the interventricular septum appears concomitantly with the rise of in-
tramyocardial pressure during right ventricular pacing.
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