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Summary

Splitting of the second heart sound (IIS) has been considered as an important sign of WPW syn-
drome. However, the relationship of the splitting sequence and split interval of the IIS to the type
of WPW syndrome has not been established. The present study was attempted to elucidate the rela-
tionship between the split interval of IIS and the types of accessory pathway. Thirty-two patients
consisted of 17 men and 15 women with electrocardiographic and vectorcardiographic documentation
of the WPW syndrome were examined.

The type of WPW syndrome was classified into type A, B and C by scalar electrocardiogram ac-
cording to Ueda’s classification and the type of anomalous connections were determined by His bundle
electrogram, atrial pacing and His bundle pacing according to Narula’s classification. In 13 cases with
type A, 11 were bundle of Kent conduction, 1 was Mahaim fiber conduction and 1 was James and Kent
fibers conduction. The ITA-IIP intervals were between 0.05 to 0.07 sec in Kent, 0.04 sec in Mahaim
and 0.02 sec in James and Kent conduction. In 11 cases with type B, 8 were Kent, 1 was Mahaim and
2 were James and Kent conduction. The ITA-IIP intervals were between —0.04 to —0.03 sec in Kent,
—0.02 sec in Mahaim and zero in James and Kent condution. In 8 cases with type C, 6 were Kent, 1
was Mahaim and 1 was James and Kent conduction. The IIA-IIP intervals were between 0.03 to
0.04 sec in Kent, 0.03 sec in Mahaim and 0.01 sec in James and Kent conduction.

We concluded that the second heart sound of WPW syndrome is influenced by the type and route
of anomalous pathway.
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£, Wolff-Parkinson-White JEEEY (LAF
WPW JEGRE LB&T) ORA & LT, BU=ER
HPIREFHTHY, L icHE, His ROERE
(HBE)%», epicardial mapping #%7, {&RH.L
IREAM LS TES?, BURERR OSREITINTOY, Rl
BmERFEOBRA, L= a2z & 3R
iREICE Y, FEEGRHOREBETE OB LRI
ZLVESERALORS. LrL, LDERICET S
WA I B D 7 (371, = L IR AEBRREIC B
5 I EHEEX, BLIOIELEERE & Bz
WA L DRARIC OV T, W E st gER
nEhTVAEVY. S, BLAZZORKEI2VTHR
HEmi®ET .
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JEFNZ 1973 4225 1976 £ % Tz, EEKEE
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2L bEEHFTR, W X /RERE, LEX,
N7 M ALER, DEa—"BLOLEY T —F
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WPW SEfgEE o LEREHE EH 519 2 L
Tedio T, EEFEULERIO V, 0 QRS L
v ARI(13 ), BHEI(11 f)), CEI(BHi) > 3 Hlic
¥ L7 (Table 1). EMEAMED A ElL B A,
Rosenbaum 43¥5!17 L [F#% T, AB TV, TRs
B REZRL, BEITIEV, TrS &R
L, CEzV, QS 3k Qr#E R+ 0

Table 1. Subjects

WPW Type Male Female Total
Type A 7 6 13
Type B 5 6 11
Type C 5 3 8
Total 17 15 32

A D

Bl o2z, His 30ER (HBE), OF
Ry 78IV His RR—v UV IEERACT,
Narula O EY 1296 > T, BRAEFEFHIC HE
Mt Liz. 723 HBE 3 Scherlag 5® 5z
LT, 77 4BFHKRY 757 MCM-8000 %
Hv, 50~500Hz o filter range TREAEFEL
BRELEDIZ, Yy—RrRr - zL<f8FEFI
=55 71T BfEE 100mm/f THE&EL-.
DER—v v, His fRR—v U 7B I UBE—R
B EREZ, Device #1484 demand pacemaker
type E 2991 X OrAANERM R wave coupled
pulse generator MDP-2S #FvTfF - 7z.

LEFER 7 7 FEFRFY 5 7 MCM-8000,
LDE=A e 74377 5EFH MA250, »
i3 7 7 FEFROBEALE 5 7 —7 v IP-TF,
IREREy 77y 7377 #¥BFH TY 303, &
G EZRNENEHA v /57 100A, 272
By—2vz - zr-#Hfl8KFILITS57%
v, RS UTEBIMESMEREIRALIC T, 32
FHEE 100mm/# TLER, LERS X OEHE
MR & RIRERES Lz, 11 FREMRRS (IA), II
EhEARA S (IIP) ORI, DLRES (Apex) &
% 2 il E £ (2L), %7235 3 Mg £
(L) & mRIFFRESIC X Y 17V, 1IA-TIP RR&13 &
FEBIZ T 0.005 BN clfE S A EFHRIL, %
DB ZRD 2. Ele2fl & bRERNERE 28
->T, EEicbl ) LERERHEL, OEXE,
B b DEMAUNFEORENE L\ L &0 ITA-IIP
FeileE & FH L 7.

5% ##

1. EHRERER L I FHRHENE LU TTA-TIP [
f@ (Table 2)

1) EHESHEAR

A 713 {5 &b 11 f5] 3 Kent 3R fz &, 1 4] 28
Mahaim ##miE, 7% 1428 Kent 3+ James
B EE R L.

I F 2R Kent HREH] T 13 RHIPHR A
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Table 2. ECG findings, type of accessory path- A& %2R L, Mahaim ##=#EE L 0 Kent 3+
way and IIA-IIP interval in WPW syndrome James ARG < 1, MRS E 257 Uz,
AN W, Accemery WSS ) TIA-TIP fifgix Kent R{z#E ] ¢ ik, 50~70 msec,
ype o, 13 ge Sex pathways -llPmsec
Ty A Mahaim B#mEH iz 40 msec, Kent 3+
ML P R R 50 James #iEEEF <1k 20 msec DRI %R
3 MK 60 F Rs Rs Kent 50
4 KM 43 M R Rs Kent 60 »Hiz.
. Y. F R Ken!
. ftl ;: M 2 RS Kem % 2) EESEBR
3 R Rs Ken 70 .
S XS 3 OF R R ko % B! 11 f5ieh 8 5 43 Kent 5=, 1545 Mahaim
1.0 2 R R Ken 50
oSS & MR R Kem 70 AL, 2 175 Kent H+ James Bilfmil &7
Y. 33 M R R Ken 70 :
:; A P% 42 F  rSR Rs Mul:oim 40 L.
13 TV 7 F rsR Rs Kent + James 20
PeB 4y WY 46 F ¢S ¢S Kent -40 II FHEE B L o TA-TIP kg, Kent 3{ix
o TM 15 Mo s Kem o 45| <13 IIA-TIP fil§ — 40~ — 30 msec, Mahaim
B YK G Mmoo s ke 0 BAEEEPIE —20msec &, &b ICHRHST
2 MM B F s s ke o R LA, Kent 3+ James St <z 11
2OSH s mos o mem %t single OFTR &R L.
%L b o kemijme 0 3) EESECH
PeC 25 HT 22 M Q@ R Kem 40 C %I 8 45| th 6 451 53 Kent Hi{zi#E, 1 45|53 Mahaim
26 HE 19 F R Kent 40 H341F 6 4 ’
7 KO 15 F Qs rs; Kent 30 B, 1402 Kent 3+ James $E5E 357
28 MM 17 M qS RS Ken 30
229 T A 46 M :rs Rs Ken: 40 L fc.
30 HK 15 M QS RS Kent 40 s et _L
LN, chaim J 3 J S
g; TKT‘ ?53’ }A‘A gg ':SS AKAeM + James :l’g II H ]}Q&K &i émj k i) E'% Wﬁﬁﬁ% &;T‘

: 2 7] [ w A
Fig. 1. Phonocardiogram of type A with bundle of Kent conduction simultaneously re-
corded with HBE (Case 4).
The second heart sound shows abnormally wide splitting and the IIA-IIP interval is 0.06 sec.
HBE: His bundle electrogram, A: bipolar atrial electrogram, H: bundle of His deflection, V: bi-
polar ventricular electrogram, St: atrial stimulation, Car: carotid pulse tracing.
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7. TIA-IIP RfEx Kent fz#Ef <z 30~
40 msec, Mahaim =8z 30 msec, Kent
W+ James #EEHEFNTZ 10 msec OHREERED
I-.

2. EFIOFIR

FEFI1 (Case 4): KM, 435, B (Fig. 1)

EESEA B0 1T, 90/5 OLER—Y v
7z X9 QRS FixZEMEA L, His spike i3
& QRS ficHE L, Kentfifm#EtExbh3.
11 ¥ 3 [IA-1IP g 60 msec LiBEV-AH &5
L, EEREROBHREOERELLLEXD
hs.

$E4 2 (Case 16): T.M., 15 5%, Hi (Fig. 2)

FE4E BAEIc, Kent ffm#io 14 1 Fix
HA-IIP REfE —40 msec & HRMEHEERL, A
HERBEO RYEEBOMREL L LEXONS.

703 (Case 24): T.T., 26 &%, &t (Fig. 3)

EmE4SEB AT, Kent 3+ James H#EmE D
14]. Il 3% single OFFREZRL TV 5.

#E4] 4 (Case 27): K.O., 15 3%, i (Fig. 4)

FESE C R, Kent gz 14 I1Fix
IA-IIP [/ 30 msec & EXERESHEZRL,

EEAOBERBTERZVLEXONS.
fE 5 (Case 8):Y.S., 374, &t (Fig. 5)
SEFIZ intermittent WPW BLLER 2577 1

Fig. 2. Phonocardiogram of type B with bundle
of Kent conduction (Case 16).

The second heart sound shows paradoxical splitt-
ing and the IIA-IIP interval is —0.04 sec.

X = A A
e -
- 3 g : e
Ly v Tt 1‘1"‘;“"\"‘ A ﬁ\‘ljwvaw—-w
Apex, -
M2 ) £2 Sl < A )
i KN PSR o i L : ;
b i ¥ i + o3 - S e : £t
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: i
" +

Fig. 3. Phonocardiogram of type B with James and Kent fibers conduction (Case 24).

The second heart sound is single.
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Fig. 4. Phonocardiogram of type C with bundle
of Kent conduction (Case 27).

The second heart sound shows physiological
splitting and the IIA-IIP interval is 0.03 sec.

WPW SEBRED .LERENR S

#ic, WPW BUfi#pe i FH4E A # ¢, Kent
R0 14l DEALER (ICPCG) Ll
EREFRFREE L L 0T, B—RLERM%
D 2-508kET 5 QRS iz WPW Bz 4 5=
L, HA-IP FEREERELERO 20msec cjt
<T, WPW #Eizi#p iz 70 msec L g5V 4y5L
EERH .

#4516 (Case 31): T.N., 35, Bt (Fig. 6)

EE4ECHT, Mahaim @S0 1 4. 11
i IA-TIP FFE 40 msec &, IEHIRORH4rEY
DR #RwHI-.

=z E

HENHD 2 5 =X 2i2iE, BE <L OEFIE
ELTvan, BAHT ey 7 2d=eEl
Tay 719, HEEIESEEROOSEMESY
W, AER—v 5, WPW EER L ¥ oGk
Fomy, IEHFEBREX B LN a
LA T3,

WPW JEGREIC & ) 5 BRAEEFN LRI,

Fig. 5. Phonocardiogram of type A with bundle of Kent conduction (Case 8).
ECG shows intermittent WPW syndrome. In WPW conduction, the second heart sound showed
remarkably wide splitting (0.07 sec) compared with non-WPW conduction.

ICPCG: intracardiac phonocardiogram.
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Fig. 6. Phonocardiogram of type C with Mahaim
fiber conduction (Case 31).

The second heart sound shows physiological
splitting and the ITA-IIP interval is 0.03 sec.

EEICEL ALY, LERICET3HRER
B,

—fxiz, WPW jE@E#Eiz\v T, Rosenbaum
SEA B L FoEEV-92 %, Rosenbaum
SEBE TR IEFOHRESHEZLL D B L
EhTvad, LTFLLZORAKHTIRELR
VHILED b Tv5. March 543 WPW fiE
2% 12 5] (Rosenbaum 434 A Bl X 0 BHY) iz
20T, LER, EEMRES X OOEY T -7 v
BIc X VAR, 5 G0 2 ICEREIURE O &
#EED, To5H 14l (BR) HFRENRE,
b 141 (AR g I ESREBEDE. L
2L 7HliciE, AL »AEREEZRD TRV,
LTeds o TAIEBERE T, DOBBRIERRICH L
<, Mo BLiEBZ>TVBTHSHI N, B
HRERDBICE 2 581, BEBEHICRST3
EIBHEE, B OMEFRM, Zofifc 0l
FHRERL T3 L LTV 3. %7z Zuberbuhler
5193, Rosenbaum 4338 B & 4 f5ih 3 Hilic o 2,
NE0HEENBERD L LBELT3.

ZhoopFLb EEORAlcdTRELRY
B L LT, @ Rosenbaum HFEEZFEHL T
3z2L, @ BHEBOBREICSVCTORE B &
EhTwvivz e, UE2opKR&ERFEERL LT
EZibh3.

Rosenbaum 5173 V; ®» QRS 15 A,B
TR L, BETi WPW SEFER AR, B
vy Xy aBeEs—ELTws. Ll
s, =0T delta vector HFHE Y D,
main QRS vector o5 HEICEREZE VTV 57
W, ZPOREBHZLN, TRTOHFAM A, B
ElCHAREIC M TE B LIIR O 2. EHBI T
Rosenbaum 4338 # #:%E L, Rosenbaum 433H B
BirxbicBAEIL CRIZASFT, AB,CHEo3
BICHEL, LERYRERETLZH, ART
BEZRRERIC, CETRARK, BRETIEE
DZLLEEDZ L LHBEHELTV 5.

LSEDEE L OREE» S b, Kent FREMEE
Fllz BV Tix, R Rosenbaum 433 B & T3 E
H4EB R L CEIGi, I FAEEREHL 2T
Riy, FESEBE R, #REIESHET
L, AEROBRHREZ RLEORRL, LHAS
FCAEIC, EFMPREIIFLFRETL, Lch
- TOERFERIC S A4 CEZ, Rosenbaum
AEBEY VM S BRI THE LEXONS.
chizliE, BELS o WPW EEEOARE
BMNAHROREE, BLUOEFLPoLTa—K
¥Hvic WPW JEEBoNFH L, BHIRERA
DREDRERL DI —BT 3.

His OERIC X Y ERAEEERICHE LR
EEpgER L NEHBER L oxtibiz, FHON
B9 Th 5, Kent FREHlIcRT, LH
SEAR TR SR Y, EHAHEBAIT
FHRBNAARESEERD . Zh b3 EES
FARTCREZHESRO, FAMEBRTIAE
HiEEfl o, BEHREORRELSLEXORS.
FTESECE CRERIFREARE R LIS, &
hiz CRIz BV CREMRER S OEFRAERE
filc, EREERICEELTEET 2D, EH
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—7%, Kent 3R+]James RiffmEcix, LAY
FHBAEIz BT II Fid single, FHSEE A &
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e, ThRESHH%2 142+ 3 James #
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v WPW JEBR L FORREYE L LD EE
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P EGHORFTEET 5.

] B
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HRE L.
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& T JRHOMEIR My B X OV BIAY i A By B,
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