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IVC, inferior vena cava; LA, left atrium ; LPS, left posterior septum ; LPW, left posterior



WRE L UHE

I. ARBHEONRE L UHE

BIRRA & DR L7 SRR LR B D 2 VLR 16
BRRE U2 D UL L IR EREL,
RELEBHELZWEIRELBEB LR —X 25
,10% RV Y I T 48 BRI EEE L e D b
BIL 72, 8 i DAERID © DBED%, LHET OIS
PR ERELEmES L ULH2EH LBEEL L.
S OWTREADFRICEZMABE L, %
FRER O 37 AR B A RHESIEAICIBEE L, &R
ERTIEBLE R NEHBEWE b LD, i, B&F
RIS OB E MM OERELRIE L 72,

1. BREBZONRSE & UHE

1. EBRSRB L UHE

RE 12~18 kg DHER A 26 HICHEM Y ¥ 3> 10
mg/kg OBARBEE B LU~y F AL EF—1 10
mg/kg~20 mg/kg DBIRNHE S 12 X D KB %174
v, [EAFBETICTC Harvard BYA TIE0R 38 % A W
THREER T2 o7z, 85 M Cld = 1l LW
BEAML, DEEZHRTIBELOEEEE L. LERIE
BOBBIFERITEL DD W BEMEEY2mm O
PHRERR 1,-513 (RREBRR}, B % %5 2 mm 24

—)‘ Amplifier

Trigger

\

Stimulator

I
Delay

Isolator

Ref|
Epicardial St
mapping
3 \

MINGOGRAPH 82

Fig.1. A schematic drawing showing arrangement
of electrodes and connections of equipments, St,
stimulation for muscular septum of the ventricle ;
Ref, reference lead.
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Fig. 2. X.ray film of the canine heart after electro-
physiological experiment. The positions of the
stimulating electrodes were verified.

wall; LV, left ventricle; MV, mitral valve ; Musc. VS, muscular ventricular septum; PA,
pulmonary artery ; RCA, right coronary artery ; RPS, right posterior septum ; RPW, right
posterior wall; RV, right ventricle; TV, tricuspid valve; WPW, Wolff-Parkinson-White.
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Fig.3. Posterior aspect of the heart after removal of fatty tissue under epicardium. Right atrial

wall is apart from left atrial wall near the posterior basis of the heart. Abundant fatty tissue
between right and left atrial wall had been removed (dotted area). %, boundary of right and left

atria; #, boundary of right and left ventricles.
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Fig. 4. Superior aspect of the posterior septal area
of the heart. Most of the two atria had been cut
away. A&, left atrial wall; 1, right atrial wall;
A, atrioventricular nodal artery.
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Table 1. Distances and heights of structures relevant to the study

Specimen No.

Distances(cm) 1 2 3 4 5 6 7 8 Min~Max
A - B 3.1 2.6 3.4 3.8 3.8 2.9 3.3 3.4 2.6~3.8
c -D 0.8 0.7 0.9 1.0 1.2 0.6 0.6 0.7 0.6~1.2
E - F 2.4 2.6 2.8 2.7 3.0 2.2 2.4 2.4 2.2~3.0
Heights above Tricuspid Specimen No.

annulus (cm) 9 10 12 13 14 Min~Max

CSs 2.3 1.9 2.2 1.7 1.3 1.3~2.3

CSi 1.1 0.8 0.9 0.4 0.4 0.4~1.1

A —B, distance between walls of the right and left atria at the posterior edge of A-V annuli; C-D,
distance between walls of the right and left atria at the anterior edge of orifice of CS; E—F, distance
of inferior commissure of TV from posteior edge of membranous A-V septum along tricuspid annulus;
CSs, superior edge of orifice of CS; CSi, inferior edge of orifice of CS.
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Fig.5. Posterior septal area viewed from the right endocardial side. Closed circles indicate the
lower edge of atrial septum. Open circles indicate the site of attachment of TV to Musc. VS.
Right posterior septal area is recognized as a region from posterior edge of membranous
atrioventricular septum (hatched area) to inferior commissure of TV (arrow). CSo, orifice of

coronary siuns; Sept. cusp, septal cusp of TV.
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Fig. 6. A schematic drawing of the posterior
septal aera of the heart. RA, LA and muscular
ventricular septum (Musc. VS) compose pyramid-
like structure. The apex of the pyramid (point C
in the scheme) is the central fibrous body. The
side C-B-D corresponds to RA and the side C-A-D
to LA. The floor of this pyramidal structure is
composed of Musc. VS. The attechment of TV
to Musc. VS corresponds to the line B-C and that
of MV corresponds to the line A-C. The lower
edge of atrial septum corresponds to the line D-C.
There is a large amount of fat in this pyramidal
space. The coronary sinus runs through this
space obliquely and pours into RA. Hatched
area indicates menbranous atrioventricular
septum. #, A-V node; CSo, orifice of coronary
sinus. )

Fig. 7. Surface of the heart cut parallel to the AV
annulus at the level of CS (panel a), mitral
annulus (panel b) and tricuspid annulus (panel ¢).
In panel ¢, the boundary between RPW of RV and
Musc. VS is indicated with small arrows. A
white arrow indicates inferior commissure of TV.
Boundary between LPW of LV and Musc. VS
cannot be recognized.
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Fig.8. Epicardial maps of the experimental model of posterior septal WPW syndrome in
canine heart. In the upper panel, stimulated points are represented. Epicardial maps
induced by stimulation of LPS are represented in the left column and those induced by
stimulation of RPS are represented in the right column. Each number in maps reveals
arrival time (msec) of excitation from a stimulated points. *, site of epicardial
breakthrough; *, site of termination of epicardial activation. D, depth of the stimulat-
ing electrodes.
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Fig.9. Correlation diagram between depth of the
stimulating electrodes and the time from the
stimulus to epicardial breakthrough. Correla-
tion coefficient (r) is 0.875 (N =26, p<0.001). @,
RPS stimulation O, LPS stimulation.
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Fig. 10. Correlation diagram between depth of the

_stimulating electrodes and the duration of
epicardial activation. Correlation coefficient (r)
is —0.822 (N=26, p<0.001). @, RPS stimula-
tion; O, LPS stimulation.
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Fig. 11. Epicardial maps of the experimental model of posterior septal WPW syndrome in
canine heart. In the upper panel, stimulated points are represented. Epicardial maps
induced by stimulation of LPS are represented in the left column and those induced by
stimulation of RPS are represented in the right column. The area of epicardial activation
during initial 20 msec after epicardial breakthrough is shown by shading. D, depth of the
stimulating electrodes.
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Fig. 12. Correlation diagram between depth of the
stimulating electrodes and the early epicardial
activated area during initial 20 msec after
epicardial breakthrough. Ordinate represents as
square root of the early epicardial activated area
(S). Correlation coefficient (r) is 0.891 (N =26,

p<0.001). @, RPS stimulation; o, LPS
stimulation,
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Fig.13. Correlation diagram between depth of the
stimulating electrodes and difference in the early
epicardial activated area on RV and LV during
initial 20 msec after epicardial breakthrough.
Square root number of the difference is plotted
against the depth of the stimulating electrodes.
Correlation coefficient (Rs) is —0.809 (N =26, p<
0.05). @, RPS stimulation; O, LPS stimulation ;
Sr, early epicardial activated area on RV ; SI,
early epicardial activated area on LV.
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Fig.14. Correlation diagram between depth of the
stimulating electrodes and difference in the
arrival time between #7 and #91. Correlation
coefficient (r) is —0.781 (N=26, p<0.01). In the
lower panel, the points of #7 and #91 are
represented. ®, RPS stimulation; ©, LPS
stimulation.
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Fig.15. Epicardial maps of clinical cases of right
posterior septal WPW syndrome. Panel a, an
epicardial map of a case that had ACP in the
anterior portion of RPS. Panel b, an epicardial
map of a case that had ACP in the posterior
portion of RPS. In the upper panel, sites of
ACPs are represented. Each number in maps
reveals arrival time (msec) of excitation from a
reference lead. Epicardial regions activated in
the first 40 msec after breaktnrough are hatched.

Table 2. Number of experimental cases from which delta waves of negative, positive or
biphasic polarities were recorded in various ECG leads

. . Polarity of ECG lead
Stimulated point delta wave I I Vi v,
(=) 7 12 9 14
RPS (+) 4 1 3 0
(£) 3 1 2 0
(=) 9 9 9 0
LPS
(+) 5 5 5 14

(+), positive ; (—), negative; (%), biphasic with initial positive deflection.
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Fig.16. ECG findings of the experimental model of posterior septal WPW syndrome in
canine heart. In the upper panel, stimulated points are represented. 1, site of LPS near
LPW of LV ; 2, site of LPS near central fibrous body ; a, site of RPS near central fibrous
body ; b, site of RPS near orifice of CS.
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Table 3. Number of clinical cases frorg1 VkrhiCh REREOESPONHROMEIZ L D, WPW R
delta waves of negative, positive or biphasic . S NN o
polarities were recorded in various ECG leads A 2 BRI SRR VI I3 We ik & U THESZL T

7208, TORMBRUER OB, HROEEMEE S
Polarity of ECG lead mf@%?“i‘ﬁéﬂfﬁ n iE*’Fﬁﬂg%ﬁbfhé z
delta wave I m VF Vi ] B SR .
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Fig.17. ECG findings of the clinical cases of right posterior septal WPW syndrome.



426

3 &

Table 4. Localization of ACP and polarity of delta wave in II, Il and .Vr leads in 24 cases of
right posterior septal WPW syndrome

Polarity of delta wave

izati f ACP T
Localization of AC DI V(=) A=) V(=) D+)I(-).Ve(+) Others patterns |
Anterior portion of 1° 3 4 2 10

RPS
Posterior portion of 4 6 0 4 14

RPS

Total 5 9 4 6 24

a, number of cases; (+), positive; (~), negative deflection.

Table 5. Localization of ACP and polarity of
delta wave in V; lead in 24 cases of right pos-
terior septal WPW syndrome

Lo Polarity of delta wave
Localization of v 4y unidenti- |Total
ACP (=) Vi(E) fied
Anterior portion 2
of RPS 9 0 1 10
Postex(;lfmi2 E%rnon 1 9 1 14
Total 20 2 2 24

a, number of cases; (—), negative; (L), biphasic
with initial positive deflection.
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Fig.18. Diagram to illustrate the effect of depth of the stimulating electrode on the
area activated within 20 msec after breakthrough and on the duration of epicardial
activation. Uniform conduction with radial spread is assumed and the isochronus
lines are drawn at 10 msec spacing. The lineal extent of the epicardial area
activated within 20 msec after breakthrough is greater in panel B (deep focus) than
in panel A (superficial foucus). The duration of epicardial activation is less than
30 msec in panel B and 50 msec in panel A. Epi, epicardial side; *, focus of

myocardial activation.
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Abstract

The purpose of this study was to investigate the surgical anatomy of the posterior septal area
of the heart and the electrophysiological features of WPW (Wolff-Parkinson-White) syndrome of
posterior septal type. Surgical anatomy of the posterior septal area was examined in 16 cadaver
hearts, and findings of the ventricular excitation pattern (VEP) and the electrocardiogram (ECG)
were investigated in the experimental model of posterior septal accessory conduction pathway in
26 dogs and in 24 clinical cases. The posterior septal area of the heart was understood as a
pyramid-like structure composed of right atrium, left atrium and muscular ventricular septum. In
epicardial maps in dogs, with pacing electrodes progressively deeper beneath the epicardium, the
time from stimulus to epicardial breakthrough was increased, the duration of epicardial activation
was shortened, the early epicardial activated area was increased, and right and left ventricles
showed more symmetrical excitation patterns. In ECG in dogs, the polarity of delta wave in the
V. lead induced by stimulation of the right half of the ventricular septum was consistently negative
and that induced by stimulation of the left half was consistently positive. These experimental
models presented fundamentally the same ECG findings and VEPs as clinical cases. If
preoperative and intraoperative closer examinations and clear division of accessory conduction
pathways are performed according to the present tendencies, surgical treatment of WPW syndrome
of posterior septal type is expected to make remarkable progress.



