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Table 1 Clinical characteristics of the patients with
right ventricular endocardial pacing

Case Age Sex Clinical diagnosis
1. S.M. 74 M  Complete A-V block
2. H.I. 79 F Complete A-V block
3. S.G. 75 F Complete A-V block
4. K.I. 83 M SSS
5. R.S. 78 M  Complete A-V block
6. S.S. 80 M Complete A-V block
7. M.M. 87 F Complete A-V block
8. S.S. 69 F Complete A-V block
9. CS. 76 M SSS
10. K.K. 77 F SSS
11. Y.O. 81 M SSS
*12. F.N. 88 F Complete A-V block
*13. U.L 62 F SSS
*14. K.I. 67 M  Complete A-V block
*15. Y.T. 74 F Complete A-V block

* The cases had regional wall motion abnormalities.
M: male, F:female, SSS: sick sinus syndrome
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PACING

Fig. 1 Phase images of a normal control (upper), a

patient with LBBB (middle) and pacemaker
(lower).

Contractions of left and right ventricles were
nearly simultaneous in a normal control, how-
ever, contraction delay in the left ventricle was
evident in a case with LBBB. On the other
hand, apex of the right ventricle contracted
initially and then wavelike spread of contrac-
tion to the bases of both ventricles were ob-
served in a case with pacemaker.

LBBB: left bundle branch block
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Fig. 2 Comparison of phase difference between left

Fig. 3

and right ventricles in normal control, patients
with LBBB and pacemaker. Normal control
showed slight contraction delay in the right
ventricle. Prominent contraction delay in the
left ventricle was observed in patients with
LBBB. On the other hand, contraction delay
in the left ventricle was mild in patients with
pacemaker. Three groups were clarly separated.

A; Apex of RV
R; RYV free wall
L; LV free wall

Regional ROIs in the ventricles.

Regional phase values were obtained from these
three areas.

ROI: Region of Interest
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Fig. 4 Electrocardiogram of a patient with pacemaker (case 1).
QRS wave form shows typical LBBB pattern.

Fib. 5 Phase image of a same patient as Fig. 4.
Initial contraction occurs at apex of the right ventricle and then wavelikely spread
over both ventricles.
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Electrocardiogram of a patient with pacemaker (case 10).

QRS wave form shows typical RS pattern.

Fig. 7 Phase image of a same patient as Fig. 6.
Contraction pattern was similar to a case in Fig. 5.
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Pacing 50 Pacing 60

Pacing 70 Pacing 90

Fig. 8 Phase images from a patient with pacemaker (case 2) at various pacing rates.
Contraction delay in the left ventricle was greater in proportion to increasing the
pacing rate.
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50
>
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50 70 90 110
Pacing Rate ( /min)

Fig. 9 Comparison of phase difference between left
and right ventricles at various pacing rates in
the patients with pacemaker.

In 6 out of 9 cases, phase of the left ventricle
was delayed in proportion to increasing the
pacing rate.
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Table 2 QRS wave form and phase difference in the
patients with pacemaker

QRS Phase difference (msec)
Case Eave
form R-A L-A L-R LV-RV
1.S.M. LBBB 60 103 43 16
2. H.I. LBBB 21 40 19 8
3.S.G. LBBB 21 40 19 3
4. K.1. S 65 84 19 17
5.R.S. RS 21 61 40 7
6.S.S. RS 20 40 20 32
7. M.M. RS 19 59 40 22
8.S.S. RS 58 56 -2 3
9. CS. RS 41 41 0 5
10. K.K. RS 40 57 17 —1
11.Y.0. RS 80 79 —1 7
Mean 40.5 60.0 19.7 11.0
+SD +22.0 +20.9 +15.9 +9.18

R A L A & L-R show reglonal phase difference and
LV-RYV shows global phase difference of the ventricles.
Abbreviations (R, L, A) are same as Fig. 3.
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Summary

Analysis of the Left and Right Ventricular Contraction Patterns
in the Patients with Right Ventricular Endocardial Pacing

Hiromi TaBUCHI*, Hajime MURATA*, Hinako ToyAMA*, Toshio MURAKI¥*,
Munehiko TANNO*, Kazuo CHIBA*, Hideo YAMADA¥*,
Shinichiroh OHKAWA** and Keiji UEDA**

* Department of Nuclear Medicine and Radiological Sciences and
** Department of Internal Medicine Tokyo Metropolitan Geriatric Hospital, Tokyo

Contraction patterns between left and right
ventricles were evaluated using phase analysis in
the patients with right ventricular endocardial
pacing (RVEP). Phase images were compared
between 11 cases of RVEP, 10 cases of normal
control (NC) and 7 cases of left bundle branch
block (LBBB). NC group showed nearly simul-
taneous contraction between both ventricles al-
though contraction of right ventricular outflow
tract was slightly delayed. LBBB group showed
markedly delayed contraction of the whole LV
compared with the contraction of RV. On the other
hand, all cases of RVEP group showed initial con-
traction at apex of RV and then wavelike spread of
contraction to the basal portions of both ventricles.
Thus, three groups were clearly separated on the
phase image. QRS wave forms of the electrocardio-

gram at pacing were classified into 4 types (RBBB,
RS, S and LBBB) and phase difference was com-
pared between each type. Several cases of RS type
showed little phase difference between LV and RV,
however, there was no significant difference te-
tween LBBB and RS type. Phase difference be-
tween LV and RV was studied at various pacing
rates in 9 cases. In 6 out of 9 cases, phase of the
left ventricle was delayed in proportion to increas-
ing the pacing rate.

Phase analysis was useful to evaluate the ventri-
cular contraction pattern in the patients with
RVEP.

Key words: phase analysis, right ventricular
endocardial pacing, left bundle branch block, QRS
wave form, pacing rate.
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