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Assessment of Regional Wall
Motion Using Strain Doppler
Imaging During Right Ventricular
Bifocal Pacing in a Patient With
Severe Congestive Heart Failure: A
Case Report
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A 79-year-old man presented with dilated cardiomyopathy and chronic atrial fibrillation. A DDD pace-

maker was implanted due to sick sinus syndrome. His left ventricular ejection fraction was 23%. He was
repeatedly admitted with congestive heart failure. Although cardiac resynchronization therapy was
attempted, insertion of a pacing lead into the coronary sinus failed. Right ventricular bifocal pacing was
done. The QRS width was shortened to 155 msec during bifocal pacing and 157 msec during right ventricu-
lar outflow pacing from 221 msec during right ventricular apical pacing. Heart failure was improved from
New York Heart Association class [ to[] . Regional wall motion was assessed by strain of the myocardi-
um. Bifocal pacing increased stroke volume due to improvement of longitudinal dyssynchrony of the sep-
tal and lateral walls. Bifocal pacing is effective for patients with severe congestive heart failure in whom
biventricular pacing therapy has failed. Strain Doppler imaging is useful for the assessment of regional
wall motion during cardiac pacing.
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Right ventricular
apical pacing

QRS 221 msec

Right ventricular
outflow tract pacing

QRS 157 msec
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Right ventricular
bifocal pacing

QRS 155 msec
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Fig.1 Conventional lead electrocardiograms during right ventricular apical pacing, right ventricu-
lar outflow, and right ventricular bifocal pacing
QRS width was shortened to 155 msec during bifocal pacing and 157 msec during right ventricular outflow
pacing from 221 msec during right ventricular apical pacing.
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Table 100 Measurements during right ventricular apical pacing, right ventricular outflow, and right ventricular bifocal

pacing
QRS width] msecl] Stroke volumé&] m/UJ Interventricular delay] msecl]
RVA 221 61.7+ 0.6 93.4+ 11.3
RVOT 157 67.6x 0.0 79.5+ 2.0
BF 155 68.9+ 1.2 78.2+ 10.2

RVAU right ventricular apical pacing ; RVOTD right ventricular outflow tract pacing ; BFO bifocal pacing.

Table 20J Assessment of regional wall motion during right ventricular apical pacing, right ventricular outflow, and
right ventricular bifocal pacing

Septal wall Lateral wall
- - ‘Whole heart
Base Middle Apex Mean+ SD Base Middle Apex Mean+ SD
Straib] %U
RVA 010.5 082 0160 [0O11.5+03 010.1 ass gs.s 07.0+ 1.1 09.3+ 09
RVOT 09.1 03.6 0139 089+ 13 [O19.6 074 0104 0125+ 04 010.7£ 0.5
BF o115 04.1 0147 0101z 1.2 0157 04.6 0169 012423 [O11.3% 1.0
Interval between Q-wave of surface ECG and peak straih] QPSIC msecl]
RVA 403 373 276 351+ 66 566 446 423 478+ 77 415+ 24
RVOT 346 343 376 355+ 18 503 530 420 484+ 57 420+ 9
BF 330 326 293 316x 20 513 483 513 503+ 17 410+ 21
Intraventricular contraction delay] msecld
RVA 127+ 15 153+ 6 290+ 20
RVOT 43+ 23 110£ 10 197+ 20
BF 43+ 51 40 26 230+ 62

ECGLO electrocardiogram. Other abbreviations as in Table 1.
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< Fig. 2 Strain analysis of the left ventricle during each pacing method
A: Right ventricular apical pacing. During right ventricular apical pacing, contraction of the lateral wall
was so late that the lateral wall was stretched in the early phase of contraction. The peak strain was delayed

in both basal sides of the lateral and septal walls.

B: Right ventricular outflow pacing. Contraction of the basal septal walll yellow lineCwas earlier during
right ventricular outflow pacing than during right ventricular apical pacing.

C': Right ventricular bifocal pacing. During right ventricular bifocal pacing, the peak strain in the septal
walll red, blue, yellow linelor lateral walll purple, orange, greenOwas resynchronized. This fact indicates
longitudinal dyssynchrony of the left ventricle was improved compared to right ventricular apical pacing

and right ventricular outflow pacing.
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