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Phase Image Analysis in Conduction Disturbance Patients

Byeng Su Kwak, M.D., Si Wan Choi, M.D., Seung Sik Kang, M.D, Ki Nam Park, M.D.,
Kang Wook Lee, M.D., Eun Seok Jeon, M.D. and Chong Hun Park, M.D.

- Department of Internal Medicine, College of Medicine, Chungnam National University Hospital

Daejon, Korea

It is known that the normal His-Purkinje system provides for nearly synchronous activation of right
(RV) and left (LV) ventricles. When His-Purkinje conduction is abnormal, the resulting sequence of
ventricular contraction must be correspondingly abnormal. These abnormal mechanical consequences
were difficult to demonstrate because of the complexity and the rapidity of it’s events. To determine
the relationship of the phase changes and the abnormalities of ventricular conduction, we performed
phase image analysis of **»Tc-RBC gated blood pool scintigrams in patients with intraventricular
conduction disturbances (24 complete left bundle branch block (C-LBBB), 15 complete right bundle
branch block (C-RBBB), 13 Wolff-Parkinson-White syndrome (WPW), 10 controls).

The results were as follows;

1) The ejection fraction (EF), peak ejection rate (PER), and peak filling rate (PFR) of LV in gated
blood pool scintigraphy (GBPS) were significantly lower in patients with C-LBBB than in controls (44.
4+13.9% vs 69.9+4.2%, 2.48+0.98 vs 3.51+0.62, 1.76+0.71 vs 3.38+0.92, respectively, p<0.05).

2) In the phase angle analysis of LV, Standard deviation (SD), width of half maximum of phase
angle (FWHM), and range of phase angle were significantly increased in patients with C-LBBB than
in controls (20.6+18.1 vs 8.6+1.8, 22, 5+9.2 vs 16.0+3.9, 95.7+31.7 vs 51.3+5.4, respectively, p<0.05).

3) There was no significant difference in EF, PER, PFR between patients with the Wolff-
Parkinson-White syndrome and controls.

4) Standard deviation and range of phase angle were significantly higher in patients with WPW
syndrome than in controls (10.6+2.6 vs 8.6+1.8, p<0.05, 69.8+11.7 vs 51.3+5.4, p<0.001, respectively),
however, there was no difference between the two groups in full width of half maximum.

5) Phase image analysis revealed relatively uniform phase across the both ventricles in patients
with normal conduction, but markedly delayed phase in the left ventricle of patients with LBBB.

6) In 13 cases of WPW syndrome, the site of preexcitation could be localized in 10 cases (77%) by
phase image analysis. Therefore, it can be concluded that phase image analysis can provide an
accurate noninvasive method to detect the mechanical consequences of a wide variety of abnormal
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electrical activation in ventricles.
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Fig. 1. Histogram of phase angle (FWHM: full width
of half maximum, RA: range of phase angle).
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Table 1. Age and Sex Distributions of Patients and Normal Controls

Groups
Control LBBB RBBB WPW
Number 10 15 13
Age (year) 48+12 59+11 53+17 39+14
Sex (M/F) 6/4 7/13 9/6 11/2

Table 2. Left Ventricular functional Indices of *"Tc-RBC Gated Blood-Pool Scintigraphy

Control LBBB RBBB WPW Syndrome
LVEF (%) 69.9+ 4.2 44.44+13.9** 65.8+ 8.7 64.3%£10.0
PER 3.5140.62 2.48+0.98* 3.50+0.82 3.51+0.76
PFR 3.38+0.92 1.76+0.71** 2.9240.78 3.36+1.09

*p<0.05 compared with control, **p<0.001 compared with control EF: Ejection fraction, PER: Peak ejection

rate, PFR. Peak filling rate.
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Table 3. Results of Histogram of LV Phase Angle in *"Tc-RBC Gated Blood-Pool Scintigraphy

LVAPA SD FWHM RA
Control 107.9+9.8 8.6+1.8 16.0=3.9 51.3£5.4
LBBB 79.5+£18.7*" 20.6+£18.1% 22.5+9.2* 95.7+31.7**
RBBB 90.6+17.6* 9.5+4.3 14.7£2.8 56.91+14.9
WPW 96.4+25.4 10.6+2.6* 20.0£6.2 69.8£11.7**

*p<0.05 compared with control, **p<0.001 compared with control, EF: Ejection fraction, LVAPA: Left
ventricular average phase angle, SD: Standard deviation of phae angle,
FWHM: Full width of half maximum, RA: Range of phase angle.

Normal conduction

LBBB

L

Fig. 2. Phase image in patient with normal and abnormal conduction (RBBB: right bundle branch block, LBBB: left '
bundle branch block).
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Type A WPW syndrome

Fig. 3. Phase image in patient with Wolff-Parkinson-White syndrome.
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