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Preexcitation Syndrome

Kim Chong Suhl, M.D
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Fig. 1. Schematic diagram of anatomic substrates
of pre-exciation.
1. Intranodal pathway
2. Posterior internodal tract{James fiber)
3. Nodoventricular connection { Mahaim
fiber)
4. Accessory atrioventricular connection
{Kent bundle)
5. Atrio-Hisian bypass tract
6. Fasciculoventricular connection {Mahaim
fiber)
{(From Josephson and Seides, with permis-
sion.)
AVN : Antrioventricular Node, HIS : His
Bundle, RBB: Right Bundle Branch, LBB:
Left Bundle Branch AD: Anterior Division,
PD : Posterior Division.
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ed conduction)” & &) & (retrogradeconduc-
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&t(fusion) © 2 e drHFig. 2). Fig. 2049} 2
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dle tracingyt His g8 3(H)2 44 &43}
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H BE(delta 3o A AU FAARE A
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Fig. 2. Electrophysiologic mechanism for preexciation. A, The hatched area in the QRS complex
represents ventricular prexcitation (delta wave). The A-H interval is an approximate measure of
conduction time over the AV node. B, Arrow demonstrates loss of the delta wave. (From Prysto-
wsky, E.N., Heger, JJ., and Zipes, D.P.. The Wolff~-Parkinson-White syndrome : Diagnosis and
treatment. Heart Lung, 10:465, 1981; with permission.).
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Fig. 3. Schematic representation of ventricular preexcitation. Diagrams 1, 2, and 3 refer to the complex
conducts slowly through the AV node{(AVN), which allows more ventricle to be depolarized
by conduction over the accessory pathway (AP){diagram 2). The ventricle is depolarized comple
tely by an impulse conducting over the AVN when antegrade conduction block occurs over the
AP (diagram 3).(From Prystowsky, E.N., Heger, J.J., and Zipes, D.P.: The Wolff-Parkinson-White
syndrome : Diagnosis and treatment. Heart Lung, 10:465, 1981 ; with permission.).

5 deltazto] 7|41 Abo] 7rAL Wito] glolob
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cessory pathway with unidirectional block) :
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tional right bundle branch block)3ejz 2
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ings of concealed accessory pathway):
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Fig. 4. Electrocardiogram and intracardiac recordings from a patient with paroxysmal supraventricular
tachycardia. A, Note absence of ventricular preexcitation during sinus rhythm. PCS=proximal
coronary sinus. DCS =distal coronary sinus. RV =right ventricle. B, Atrioventricular reentry. A
concealed left-sided accwssory pathway is used for retrograde conduction during tachycardia
initiated at electrophysiologic study. VA =ventriculoatrial.
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Fig. 5. Patterns of ventriculoatrial conduction
during premature ventricular stimulation
in patients with accessory AV connections.
AVN =atriventricular node. AP =accessory
pathway. RV =right ventricle.

Rz el W) 4eletd 4 AHelectrophysio-
ogic properties of accessory pathway):

R Az o] B9 X(refractoriness) 3} Ar o]
Fhe A7) Aeista AAbol Sstel o Fo Au,
RE A Fe AN zzade @y A3
o2 Agath 27] FE 240 B yaze
o9 Agg vehinz $aAse A 284
(antegrade refractoriness) @ A g o sl s}
= 03t 3 AT A A4 A E(ventriculoatri-
al conduction) 372, ¥4 HEA BL
FAT o= AL T3 o] Fo g AU
717k o3 9] RAZ 2] gAY ol B3 AL AL
A4 BT JAzge dE AR U A
H} &3} (atrial fusion)o & Uehtrm 2 Uehlm
2 AAAYHE EYoe 92 44 E (AV
groove) o] thg A oA AW 7|5 o] H g 3|t

Atrium
-t}

AVN Ap

His

Ventricle

Fig. 8. A, Schematic of atrioventricular reentrant
circuit (From prystowsky, E.N.: Pharmaco-
logic therapy of tachyarrhythmias in pati-
ents with Wolff-Parkinson-White syndrome.
Herz, 8:133, 1983; with permission.)

B, Atrioventricular reentry. Monitor lead.

Z7] A4 28 94 71 Z(premature ventri-
cular coupling interual)& Az} 23w YA
AEAE 59 JUABAE Aze P2 A5
U FAZ2E A9 #Wsrt gAY (Fig 5-4) &
€ VL, V2 2179 ofd & ezt Gy Au g
4 Zo] o5eto] Fig. 5-Bsh e B4 B
Q1cH( Pig. 5).

gA 3 HA Wi e] WAl 714 (mechanism of

atriouentricular reentrant tachycardia):

3] A(Re-entry) o] 2742 34, A3 27
oo 7IsH o M3 FRYE AxEN} &
Astn S5, AP AdolgAcR gl
A, 4B g2 R 5o BY F g

o
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Fig. 7. Initiation of AV reentrant tachycardia. The first premature atrial complex (S2) does not block in
the accessory pathway, but conduction prolongs in the AV node and the resultant QRS comples
(*) is markedly preexiated. The second premature atrial complex (S3) blocks in the accessory
pathway and initiates and AV reentrat tachycardia.
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4) ZdU+= 444 winl(incessant suprave-
ntricular tachycardia): R A2 o g8 A E
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e 4444 w9 o] Yelh} apronidine Alg

— 11 —



PRE-INFARCTION POST-INFARCTION

AA, = 810 msec ALA; = 780 m3ec A = 810 msec AA, = 740 msec
AVN A
-
AH =50 AP AH =50 AH =50
HPS
HV =50 HV =50 HV =90
POST-INFARCTION POST-APRINDINE _
A‘A‘ = 810 msac AA, = 740 msec AA; = 680 msec A1Az = 80 msec

AH =50

|

B D

HV =90

Fig. 8. Schematic for explaining occurrence and abolition of supraventricular tachycardia. A =atrium. AP=
accessory pathway.{From Prystowsky, E.N., Heger, J.J., Jackman, W.M., et al.: Postmyocardial
incessant supraventricular tachycardia due to connealed accessory pathway. Am. Heart J., 103 :426,
1982 ; with permission.).
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Fig. 9-A. A, Increase in ventriculoatrial conduction time during AV reentry with functional bundle
bundle branch block being used for retrograde conduction. B, Schematic of effect of bundle
branch block on AV reentrant tachycardia circuit. Left, Tachycardia circuit in a patient
with a left-sided accessory pathway without bundle branch block. Right, Development of
functional left bundle branch block changes the tachycardiacircuit to incluce transseptal
conduction (TC). CL : Cycle length.



Fig. 9-B. Effect of bundle branch block during SVT. In panel A, supraventricular tachycardia with
RBBB has a longer cycle length and ventriculo-atrial conduction time than SVT with normal
QRS complex (425 msec and 180 msec as opposed to 350 msec and 105 msec, respectively).
This phenomenon is diagnostic of a rightsided bypass tract. The explanation is depicted

schematically in panel B.

Anj A 27 FR AUE BRIG AP
weEetel 44 27152 fuste] His &of
Beqdw Ay A 27) FRo| Yojd F
QgeAE BRYHFig. 11) AR, ¥az29 5
29 7153 zZtjeto] WASE A ARHE
23 (VA interval) o] 718 2o 9UA,

9A YA AE A BFAY, o
& 37 Bzd FAZAR Y B9} e
Uhedich Bendittse A 4A Fe 3
AAZAZI de FA7} wYgo] LAH AL Al
oA A AL A2 FH(endocardial map-
ping)-& A3t 7Ht &S AR Ax ¢

o AN Z
S

[
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Fig. 10. Localization of accessory pathway by endocardial catheter mapping during AV reentry. A, The
retrograde atrial deffections during tachycardia are recorded from the catheter locations noted
in the accompanying radiograph. The earliest VA interval noted was 85 msec(A), and it was
recorded on the distal coronary sinus (DCS) electrogram (arrow). B, The coronary sinus catheter
has been moved to a more proximal position, and although the earliest VA interval is still
recorded on the DCS lead(arrow), the VA interval is now 100 msec. Thus, the site of the acces-
sory pathway is closer to the initial more lateral coronary sinus electrode position ( A).

Aol A At FAZ A 2% &A=t
70msec o]A}o]lal HA3t 6lmsecolst= QU
o oAl A, 27 S8 AFeloh AAGTAE W
W(VIVI)Eetel] 4% 27] F¥o] dojut 743
2 27) A7 2A(V1 V2) & BAse 2gad
27}A] X ¥7F =4 PI1=V1V1-VIV2, PI2 =

V1V2/VIVl(PI= Preexcitation Index)=Z Jeht
o, Left free wall 23429} ZARARE A}
ole] Z@e P ALgA] 80%, PI2 AL& Al 60%
drolo,

AFAIA 7 A A2 9] 9)x)8Q](location of
AV pathway):

1) A% : Rosenbaum(1945w)oj] o) W-P-W
T3S type A (large R wave in V1)3} type
B (S or QS in V1)g FR5 3o}, Gallagher
(1978)0ll o)8) HF 12 f= AHEA deltas)
o] =4 (polarity) 3} +&A] &lg A2 9

x5} g EAISHTH Fig. 12).

2) U W7 AR @A : e 0,
3 49% 9, 715 4Awe Suse 4
A4z AE A9 wsh, Ao1E 438 del-
tag}o] 7]A1zke] 2bA BA, HU) 27] FEA|
Hzxo 243 A4 43t 2 27] 38 AES
< vAgd.

39 vHFHA LYoz WE JHAE9
Nuclear tomographic phase analysis7} o]& g

NIV A

A A AA7F g AZ (Mahaim  fibers

nodoventricular connections):

T 2N Yot Addd HEEd e A
P-R 2tA5} 27] &% A=e ¥4 284
7he f1A19l SEdn ol WA ZAEWeAE
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Fig. 11. A, Atrial preexcitation during tachycardia. B, Mechanism of atrial preexcitation. In a patient
with AV reentrant tachycardia, retrograde atrial( A) activation during tachycardia occurs over
the accessory pathway(AP) and antegrade conduction to the ventricle (V) occurs over the AV
node (AVN) and His-Purkinje system (HPS). The A-A tachycardia, the induced premature
ventricular comples{St) conducts retrogradely over the accessory pathway to the atrium at a
time when antegrade conduction from the previous tachycardia beat has activated the HPS.
The shortening of the A-A interval (X-N) after the premature ventricular complex could not
have occurred by retrograde activation of the atria over the already depolarized an refractory
HPS ; rather, retrograde conduction to the atria occurred over an accessory pathway. This
demonstrates that an accessory pathway is being used in the tachycardia circuit and confirms
the diagnosis of AV reentrant tachycardia.(From Prystowsky, E.N., Heger, J.J., and Zipes, D.P.:
The Wolff-Parkinson-White syndrome : Diagnosis and treatment. Heart Lung, 10 :465, 1981 ; with
permission.).
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DELTA WAVE POLARITY
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1| I| O |AVRAVLIAVF|V, | V,| V, [V,|Vs |V
@ + | +[HE) =D +| 2| R+ |+
@ + | + |- — [HR)|H)] R+ |+
@ +|HY —| |+ |H| x| E{H| + |+
@ +| = = =] D x| H|F+]F
® +| = =]+ = x|+ ]+ +
® +| = =] =]~ | ]+
@ +| =] —HH + | -]+ ]+
+HE) £ | £ |HBHE) = ]+ ]+ R
@HB)| +| +| - | |+ ||+ +
@ + |+ - ] R ] ]+

I RIGHT ANTERIOR PARASEPTAL 6. LEFT POSTERIOR PARASEPTAL
2. RIGHT ANTERIOR 1. LEFT POSTERIOR

3. RIGHT LATERAL 8. LEFT LATERAL

4 RIGHT POSTERIOR 9. LEFT ANTERIOR

5 RIGHT PARASEPTAL 10. LEFT ANTERIOR PARASEPTAL

+ = Initial 40 msec delta wave isoelectric
+
— = Initial 40 msec delta wave negative

= Initial 40 msec delta wave positive

Fig. 12. Electrocardiographic classification of the Wolff-Parkinson-White syndrome. Ten representative
sites of epicardial preexcitation are depicted on a schematic cross-section of the ventricles at the
level of the atrioventricular rings. The expected polarity of the delta wave resulting from preexci-
tation at these sites is indicated for each of the 12 standard ECG leads. (From Gallagher, JJ.;
Pritchett, E.L.C.,, Sealy, W.C,, et al.: The preexcitation syndromes. Prog. Cardiovasc. Dis., 20: 285,

1978 ; with permission.).
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Fig. 13. Potential tachycardia circuits utilzing a
nodoventricular connection.
A : maroreentry, B: microreentry.

YU B3 SAASE A% Zgot 27)
A ATl &g A7) ety Aol o3 &
ATk AkrE B B, A2 APAT 2
A 93AE QRS BRAE B350} A5 247
@ ¥ Yelva, A-H 214 9%, His 3%
(deflection)-& Al4l HEk(deflection)F o0 2 o]%
ot WA 2- A4 FdEEe WYY A
& 43R FA T, WYEL QRS F3HA| He

A% 284 719 Yoo} goy His Uy
Ad Ey3 Holle ded A et ol 9
1 AAG o)A wiYFt FH AL A
FHo 2 AFEh ol R1YL macroreentry
(84 24 447 #4942, 44, His-Purkinje
A 2@ 4 24 30 A-V nodul microreen-
try (A 23 AL FAFR0 1Y dx) 2
d3got(Fig. 13).

fdo rr

okt

AeE A2 942 (Mahaim fiber fasci-

culoventricular connections):

His £ o)1} z}(bundle branch)ol A] A)4le)
ojzith ¥ A AE AR Agte] ¢&H A g
& P-R 7vA& Aot} His-Purkinje A%
Ertwzng Y 27 FEE 4ol e
A2 FoA QRS HAle] 7]A1 R o] ¢zt A
(slurring) o] 91-& Zojt} A4 A]7|d H-V 7} 4
o] #1, rapid atrial pacing A|E Uuty oz H
-V A& 1AHo] gk o] fasciuloventri-

I Jb e ol
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cular connection oj\} AA} A A9} Axs} v
K3t7] wF olch

HrAl A 23] 2 (Atrio-fascicular tracts, En-
haced AV nodal conductions, Lown-Ganong-

Levine syndrome):

198343 Clercs o] P-R 712 o=, A AAQ
QRS =&, A &) e A& 7Ied ¥
195213 Lown, Ganong, Levineo] o]g}3l &=z} o
A} 2F2A] AlEF wlw), AldE 2 E ) AR AlEolw

WA SRtdtha &k
By oz P-RAAE AMP-A ), %
AZA(A-H 7+4)3} His- Purkinje 7] (H-V)&
@ AE Azke) Foltk WAl P-Rypd @
ANe A5 Addez & A-H 7438 %
AT ol WA AW WE S5} 348 el
2 ¥4 e, 958 34 220 22
94 T3 (A T2 Ao o) dojdrin
g 5 AT B 2he 2EA 5 WA 93
A, His 70 $3l2, 34 284 $3
2, ¥5 270 dxze Tren 47 49

H_°,°im

fu ot
nr
o

Table 1. Effective refractory periods:response to

drugs
Drug AVN HPS AVBT
Digitalis t o
Lidocaine 0 i} 1
Procainamide 0 1 1
Quinidine i 1 T
Disopyramide n v T
Diphenylhydantoin 1 l !
Propranolol i 0 0
Atropine i 0 0
Amiodarone t 1 i
Verapamil 1 ? !
Aprindine i 1 i
Ajmaline 0 1 1

t=increase ; |=decrease; ||=variable; 0=no
effect ; ?=uncertain.

AP
sk A9} Abolel WAl A-H 2174 @13
olstelof @rtm Yo} olAE Be AT} B
st

T F39e A Fukst
2] EAY, sl Fag F44o] aglth o
2HA] S4o] e FAYe] JotH X8t ¥e
&3 o 7} %%3% o2 2ANHY, FEUOE

e ’S%l%—"l %B.?S}D}.

% =

kO
%

PAS| AN BE AgArEe FFAEA
=4 © FAAEE S drHER, ¥
ﬁ%ﬂi‘% WAZH(AV node)o] B34 A
7171 48 At
43t FAgo] 2HEY YdWFo g FEL

7HAZ ERE 4 Ut (Table 1).

) LAdAd F7AY g747} de FA:Di-
gitalis, Beta~adrenergic blockerse} verepamil
£ o] o] #d £38l= At Digitalis: Digitalis
T HAZE £ E ST, AR S
zdste FAZ, AU ANY AR 7+ o]
g9t 28y, Digitalis &% Foje B u2d
A= AFE AA A7) AN, A =9 accesso-
ry pathway effective refractory period(APERP)
g wzslme A, ARAT0l AL A HYFE
Fg& wasl s AAASE 248 F 2
(paradoxical effect of digitalis). wetx LA E
o FAHA AYAE ) Aol 43e 7
w3 A R 3 ZIERET T A digitalis
9% 2o o]f5 R g=tl Beta-xthA: o

f

Z] <4 (slow conduction) &

w
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¥ A kM 2% propranolol2 X W-P-W Z3%
T B B AT Ho Atk B deol
Me Fagad s mzkagateld B ol f A
51o] Ao}, Beta-zghA] AbEAl HAAH N He
AAdg zeQsht, FHAR AR(AFAE 2 F
PAE) Aztolle 9SS XA ek oA,
A3 AvlAls ebze] g3 ok, AUkl

FA AT ETE B2 AsiAME ol HA
ged 2od, g el FEIHA Ue 4
¥, 53 oA BAAEY FAREE St
R ESHE GFER Beta-Ad At F2 3
AV Ha, 53 A EAsE Adde
F 37} 3o,

Verapamil : ¥} A2 A M E = slow-channel 2]
EAolng o] ¢kAol] 23] slow inward curre-
nt § Akl FAUAHAEE AAdstn B34
& 70 getA W-P-W 539 A
g L AANY 9 gEME Hdooh AT,
Fazee dx 9 B340 g Edde w9
AU ot AgAlEellE BAbA 27]
25 A AEg A (pre-excited ventricular com-
plexes)7} Jlo @ o] dEAEE B7IZ HolN
o

2)yazzel RN F3 e oAl 2
7zl AES AASAL 284S 377
£ oble $aR ARG o 2 AR ol
93wy AASO] UL WE 27) FEE 4
4 BgAe AusE ZAA, olo &eke o
A& Quinidine, Procainamide, Disopyramide,
Lidoeaine, Ajmaline, Amiodarone, Ecainide &
o]},

Lidocaine : Lidocaine ¢] A2 o7} HdA 9]
AY AEE JASAR 1F FAFE ] Hxoj
37} vujgtAY, 238 AEE FTMETE
AoB 2 ALEAlE FolE 8%

Ajmaline : Ajmaline® 232 o] ATAIZF 2
EEA o 9%g FE FAZ, 53] RdFR Y
#e ELVE 2 W-P-W3E T 8RN &
Bt an, ALHEFeR 1% FAE Wy

e oAk

Quinidine, Procainamide, Disopyramide : 2z}
T BANME FAARY Ax A L B34S
Z7}A] 7)== <A &2 Quinidines} Procainamide
= Aoz 71 effective refractory period &
2te HAZARd, Disopyramide & Jtizoz

2. effective refractory periodE zts 3972
2o av7} Qloh =3 dysopyramides 427%
ot HlAA wixgolrt gle W-P-W 32 8
Al A 717 AT 57t dag F9ol A
=2

N WAAE ¢ RAZAR Y gt 3l
= 9kA)] : Amiodarones} Encainidez} o]io] &
she FAZ W-P-W 352 @xolA ¢ &
A FRAPY F R, $HAH AxE o
AELaL, AEr @ Al effective refractory peri-
od & dA3gich E3 e}efA| (amiodarone X3})
BUT PAdFze] YA o] A

Amiodarone :Amiodarone 2 2.2} 82 o] A3} A]
2h A3 AN Y o} AANHE 2t X & 7}
Z 9HEA olgH e FAFY steldt o] ¢
A b AEY F8F T2 dIq =
A3 TR AT ARG AT, W
AAAG g ARAEY oyl g3t 3o,

Sl

2

224

e Qo ¥t A ¥ 3, T4l Ade A
ARl ol AU, AFAHETA FAZzE FF
AAFEF7 wE F 5ol FEadl wgstA
2 AN FaZ2e v A7 dasit
a9, dazelM F712 ool 1oy A
ol AP H = gt} FE 4 F &L 88-100%,
TEAEEL 0-25% % F243& Boln 3§l
o

olZ 9|

A AN Y-S 24A1717] A8t o] &3t

automatic ¥} patient-activated 27} & o] glt}
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