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Localization of Accessory Pathway by Phase Image Analysis in
Patients with Wolff-Parkinson-White Syndrome

Kwang Kon Koh, M.D., Myung A Kim, M.D., Jae Joong Kim, M.D., Byung Hee Oh, M.D,,
Myung Chul Lee, M.D., Young Bae Park, M.D., Yun Shik Choi, M.D,,
Jung Don Seo, M.D,, Young Woo Lee, M.D. and Chang-Soon Koh, M.D.
Department of Internal Medicine, College of Medicine, Seoul National University

To localize bypass pathways, left and right ventricular regions were analyzed at rest by phase
image analysis in 6 patients with Wollff-Parkinoson-White syndrome and 5 patients with concealed
bypass pathway. These were compared with image findings in 12 normal subjects. In normal subjects,
the earliest emptying occured in ventricular septal, apical and left basal segments.

Mean difference between the earliest left and right ventricular phase angle was 2.3+ 5.6° in patients
with normal conduction, —14.0+ 15.1° in patients with left bypass pathways, 15.0+ 0° in patients
with right bypass pathways and —6.6+ 12.3° in patients with concealed bypass pathways.

In patients with bypass pathways, there was complete agreement between phase and electrophysio-
logic maps, but incomplete agreement (4 of 6) between surface ECGs and electrophysiologic maps.

There was complete agreement between phase and electrophysiologic map in a patient with left
posterior and left bypass pathways.

The phase image represents a new, noninvasive method of evaluating ventricular pre-excitation.
The method may provide useful information complementary to that of electrocardiographic and
electrophysiologic analysis.

KEY WORDS : Wolff-Parkinoson-White syndrome * Phase image analysis * Earliest Ventricular
phase angle.
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Table 1. Phase analysis in the patients with normal conduction

Onset Onset A @onset Location of

No. .

Lv A6 RV AQ (LV-RV) onset site
1 153 147 6 Prox. septum
2 108 114 -6 Lt. posterobasal
3 129 138 -9 Lt. base
4 144 135 9 Prox. septum
5 162 162 Prox. septum & Rt. outflow
6 135 132 Prox. septum
7 147 141 Midseptum
8 141 153 -12 Midseptum
9 120 117 Prox. septum
10 117 117 0 Midseptum
11 147 141 6 Prox. septum
12 153 144 Midseptum
Mean 138.0 136.8 23
+SD 16.05 148 5.6
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odith, Earliest onset site® 12%% 10%M 29% A3 ZA44 7148 2 AHE7 S AZsAch
A3zt 295 A0 AZSFAT 15NN E F71AF  Ax weke FAA B9 A 99 lateral B,
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Aol A ventricular emptying®] AlZg #2F 18] (Table 1).

HNe 29533 & FE204M, 199Me $9F

Table 2. Comparison of phase analysis, ECG, and electrophysiologic study for the localiztion of accessory

pathway

No Onset Onset A D onset Location of bypass

" LVA® RV AY (LV-RV) Onset site ECG EPS
Left bypass pathway
13 9 126 -30 left free LL left free
14 111 111 0 prox. septum LL left free
15 132 144 -12 Lt. posterolateral LL left free
Mean 1130 127.0 —-14.0**
SD 18.1 165 15.1

Right bypass pathway

16 132 117 15 Rt. base PS right lateral
17 138 123 15 Rt. paraseptal RL right lateral
Mean 1350 120.0 —15.0*
SD 42 42 0
Multiple bypass pathway
18 120 135 =15 prox. septum LL left posterior,
& Lt. free left free
Concealed bypass pathway
19 126 132 -6 midseptum noA left free
20 135 156 -21 Lt. base noA left free
21 138 135 3 prox. septum no PS
22 117 114 3 midseptum noA right lateral
23 129 138 -9 prox. septum noA ps
Mean 1290 135.0 —6.6*
(1275) (129.8) (~55)
SD 82 15.0 12.3
87 10.8 5.2

A @onset (LV-RV) =difference between the earliest left and right ventricular phase angle
HR=heart rate : LVEF=left ventricular ejection fraction : LL=left free wall : RL=right free wall
PS=posteroseptal - Lt.=left * Rt.=right : prox.= proximal
*In Mann-Whitney U test, there was no statistical significance (p-value=0.14>>0.05) between control and
concealed bypass pathway.
**In Mann-Whitney U test, there was statistical significance (p<0.05) between control and right or left
bypass pathway.
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(18~65) %t H449 Hit earliest onset phase
angle 1275+87°, $449 Bt earliest onset

Fig. 1. Surface ECG, intracardiac electrogram and phase
analysis in a patient with left free wall bypass
pathways(patient 13).

A) A 12 lead electrocardiogram shows left wall by-
pass pathway.

B) *  Intracardiac electrograms shows left free wall by-
pass pathway.
(o) Sequential phase images and associated ventricu-

lar phase histograms obtained at rest in the “best
septal” left anterior oblique 45° projection. Se-
quential sampling revealed the site of earliest
phase angle in the left ventricular basal region
followed closely by the septum. Subsequent
phase changes spread to involve left posterolate-
ral and paraseptal regions of both ventricles.
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Fig. 2. Surface ECG, intracardiac electrogram and phase
analysis in a patient with left posterior and left
free wall bypass pathways.

A) A 12 lead electrocardiogram shown left free wall
bypass pathway.

0) Sequential phase images and asociated ventricu-
lar phase histograms obtained at rest in the “best
septal” left anterior oblique 45° projection. Se-
quential sampling revealed the site of earliest
phase angle in the proximal septum and left vent-
ricular basal region.

B)  Intracardiac electrograms shown left hposterior
and left free wall bypass pathways.
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