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Effect of Dual Atrioventricular Node Pathways
on Atrioventricular Reentrant Tachycardia

Zoltan Csanadi, MD; George J. Klein, MD; Raymond Yee, MD;
Ranjan K. Thakur, MD; Huagui Li, MD

Background Dual atrioventricular (AV) node pathway
physiology is frequently obsérved in patients with AV accessory
pathways.

Methods and Results  To examine the unphcanons of this, we
identified 36 patients (19 men and 17 women; mean=SD age,
3013 years) with both phenomena. The 36 patients had 48
accessory pathways. Twenty-seven patients had bidirectional
and 9 had unidirectional accessory pathways. Of the 34 patients
with inducible atrioventricular reentry, 17 used the siow and 11
used the fast anterograde AV node pathway exclusively during
AV reentrant tachycardia, whereas 6 patients used both the fast
and the slow AV node pathways. AV node reentrant tachycar-
dia was inducible in addition to AV reentry in 7 patients. Both
the cycle length and AH intervals were significantly longer
during slow pathway—dependent (cycle length, 411258 milli-
seconds [ms}; AH, 229+42 ms) than during fast pathway-

dependent (cycle length, 32240 ms; AH, 121225 ms; £<.05)
reentrant tachycardias. Two patients had only AV node reen-
trant tachycardia inducible despite the presence of the acces-
sory pathway. Four patients with technically difficult accessory
pathways were managed by AV node modification with slow
pathway (3) or fast pathway (1) ablation. Three of them
remained free of symptoms 7, 14, and 25 months after the
procedure whereas 1 patient had recurrence of arrhythmia.

Conclusions AV recentrance with dual AV node pathways
frequently depends exclusively on ecither the slow or the fast
AV node pathway for clinical tachycardia. This may provide
additional options for ablation in technically difficult cases
when the accessory pathway is not otherwise probiematic.
(Circulation. 1995;91:2614-2618.)
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ual atrioventricular (AV) node pathway physi-

ology is known to occur in 8% to 40%:+ of

patients with accessory AV pathways, leading

to a variety of possible reentrant circuits.-!t To examine
the implications for radiofrequency ablation, we evalu-
ated the contribution of the fast and slow AV node

pathways and accessory pathways in a consecutive series *

of patients assessed for arrhythmia associated with the
Wolff-Parkinson-White syndrome.

Methods

Study Patients

We reviewed the records of 382 consecutive patients with
accessory AV pathways who were referred for electrophysi-
olognltesnngbetween.!anmryl 1990, and August 31, 1993,
because of documented paroxysmal supraventricular tachycar-
dia or palpitations. We identified 43 patients (12%) who also
had dual antegrade AV node pathway physiology or AV node
reentrance. In 7 patmlts. no ucbywdn was inducible during
clectrophysiological testing; these patients were excluded from
further study. The remaining 36 patients (19 men and 17
women; mean*SD age, 30=13 years) were the subjects of the

present study.

Electmphysiologlenl Study :

The study protocol has been described.12* Briefly, standard
electrode catheters were positioned in the coronary sinus, the
right ventricular apex, the high right atrium, and at the His
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bundle region. Programmed stimulation was performed at
twice diastolic threshold with 2-millisecond (ms) square-wave
pulses. Atrial and ventricular extrastimulus testing at two cycle
lengths (600 and 400 ms) was performed until atrial and
ventricular refractoriness was reached. Atnial and ventricular
incremental pacing was performed until AV and ventricu-
loatrial block occurred, respectively. If reentrant tachycardia
was not inducible with these techniques, burst pacing and
double atrial or ventricular extrastimuli were tried as well as
isoproterenol and atropine administration. After radiofre-
quency ablation, the above protocol was repeated 30 minutes
after the last energy application, with extrastimulus testing
usually performed at at least one cycle length (600 ms).

Diagnostic Criteria

The criteria used for the diagnosis of AV reentry and AV
node reentry have been described.!? Dual AV node pathways
required at least a 50-ms increment in the AH interval for a
10-ms decrement in coupling interval during atrial extrastimu-
lus testing. AV node reentrance manifested as either AV node
echo cycles or AV node reentrant tachycardia. When antegrade
conduction over the accessory pathway masked antegrade
conduction over the fast AV node pathway, the diagnosis of
dual AV node pathways was based on the test performed after
successful accessory pathway ablation.

Participation of the slow or fast AV node pathway as the
antegrade limb of AV reentrant tachycardia was determined by
comparison of the AH interval during tachycardia with that
observed during slow AV node pathway conduction with atrial
extrastimuli, incremental pacing, or AV node reentry. Tachy-
cardia induced by atrial extrastimuli after the discontinuity
(“jump”) in the AH interval was considered to use the slow AV
node pathway for antegrade conduction.

Therapeutic Interventions

Radiofrequency ablation immediately followed the diagnos-
tic study. For accessory pathway ablation,'* radiofrequency
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Fast and Slow Pathways in Tachycardia

Tachycardia Fast Slow

Mechanism Pathway Pathway Both Total
AV reentry 8 15 4 27
AV node reentry B 2 o 2
Both mechanisms 3 2 2 7
Total " 19 6 36

AV indicates atnoventncular; fast, fast AV node pathway; and siow,
siow AV node pathway.

current was applied between the 4-mm tip electrode of the
ablation catheter and a backplate. Ablation was not tempera-
ture controlled. The duration of ablation attempts ranged
between 10 and 45 seconds. If loss of preexcitation was not
observed during the first 10 seconds of energy delivery, current
was discontinued. AV node modification was performed using
an anatomic approach.'s The operative ablation of accessory
pathways'® and operative AV node modification'” have been
described.

Statistical Analysis

Mean AH intervals and tachycardia cycle lengths were
compared using Student’s r test. Two distinct AH intervals and
tachycardia cycle lengths due to a switch between fast and slow
AV node pathways within an episode of tachycardia were
considered as two distinct tachycardias for statistical purposes.

Results

The 36 patients had a total of 48 accessory pathways.
There was a preponderance of left lateral and postero-
septal'4 pathways as is usually found in patients with
Wolff-Parkinson-White syndrome. The accessory path-
way was unidirectional in 9, conducting retrogradely
only in 8, and conducting anterogradely only in 1.
Typical discontinuous curves relating AH interval to
prematurity of an atrial extrastimulus (dual pathways)
were observed in 26 of 36 patients (72%). AV node
reentry was observed in 26 patients with single echo
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cycles observed in 17 and sustained AV node reentrant
tachycardia in 9 patients. Ten patients had dual AV
node pathways without AV node reentrance.

Dual pathway physiology or AV node reentrance was
observed before ablation in 24 patients. This diagnosis was
made by presence of dual AV node pathways (n=8),
alternation of AH intervals during AV reentry (n=6),
induction of sustained AV node reentrant tachycardia
(n=7), or observation of single AV node reentrant cycles
(n=3). The diagnosis was made only after ablation of the
accessory pathway in 12 patients. This was manifest as
single AV node echo cycles (n=8), dual pathways (n=2),
or sustained AV node reentrant tachycardia (n=2).

The most common arrhythmia was AV reentry with-
out coexistent AV node reentry (27 patients [75%];
Table). Two (6%) patients had only AV node reentry,
whereas 7 (19%) had both AV reentry and AV node
reentry. Of the 34 patients with AV reentry, 17 used the
slow and 11 used the fast anterograde AV node pathway
exclusively, whereas 6 used both the slow and the fast
AV node pathways alternately (Figs 1 and 2).

Use of the fast or slow anterograde AV node pathway
influenced the cycle length of AV reentrant tachycardia,
and, as expected, this was related to the AH interval
(Figs 3 and 4). The cycle length of tachycardia in patients
using the fast AV node pathway anterogradely was
shorter than that in patients using the slow pathway
(mean=SD, 32240 versus 411=58 ms, respectively;
P<.001). The AH interval was shorter in AV reentry
using the fast pathway than that using the slow pathway
(12125 versus 229+42, P<.001).

Miscellaneous Observations

The coexistence of dual AV node pathways and AV
node reentrance with AV tachycardia resulted in spon-
taneous termination of tachycardia in some patients.
This occurred as a result of the occurrence of a long-

Fic 1.

Variation of atrioventricular reentrant tachycardia cycle length related to variability in the AH interval. The retrograde limb of this

circuit is a left lateral accessory pathway as shown by the earliest retrograde atrial activation in distal coronary sinus (arrow). Anterograde
conduction is altemating between a fast and a slow atrioventricular node pathway. A indicates atrial electrogram; CS, to CS,, coronary
sinus from proximal to distal, respectively; H, His bundle potential; HB, His bundle electrograms; RA, right atrium electrogram; RV, right
atrium electrogram; RV, right ventricle electrogram; and 2 and V,, surface ECG leads.
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. e 2. Top, Two distinct tachycardia rates in atrioventricular reentrant tachycardia. Before the ventricular extrastimulus, retrograde
conduction is proceeding over a left lateral accessory pathway. The AH interval is 150 milliseconds. After the ventricular extrastimuius,
retrograde conduction remains unchanged, but the AH interval is now 270 milliseconds. This may be related to slight preexcitation of
the atrial activation by the premature ventricular extrastimulus, causing block in the anterograde fast atrioventricular node pathway.
Altemnatively, it is possibile that concealed retrograde conduction into the fast pathway by the ventricular extrastimuius resuited in fast
mmmmw“mmmmmhmwmmmmm

The AH interval is 280 miliiseconds, similar to that observed during atrioventricular reentry (top) using the siow

mumms“ﬁwmm

. shortcydethh block in the AV node or accessory
pathway of the subsequent cycle. Alternatively, the
occurrence of AV node reentrant atrial echo cycles
sometxmestermmatedAVreentxy(FgS)

Accessory pathway bystander ion in AV
node reentrant tachycardia was potentially possible in 6
patients where the anterograde refractory period of the
accessory pathway permitted accessory pathway conduc-
tion at the cycle length of tachycardia. However, this was
not observed in any of the study patients, suggesting that
this phenomenon is usually limited by concealed retro-
grade conduction into the accessory pathway.

Therapy

Most patients underwent accessory pathway ablation
by either catheter!* or surgery.!¢ One patient had a failed
accessory pathway ablation. Three patients had both
radiofrequency accessory pathway ablation and slow AV
node pathway ablation. Three patients had only slow AV
node pathway radiofrequency ablation. The latter pa-
tients had AV reentry dependent on slow AV node
pathway conduction and the accessory pathway was not
considered to be otherwise problematic. None of these
patients had inducible arrhythmia at conclusion of the
procedure despite intact accessory pathway conduction.
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Fic 3. Bar graph showing comparison of atrioventricular reentrant
tachycardia (AVRT) cycle length (CL) between patients using a
fast anterograde atrioventricular node pathway and those using
a slow pathway. .

One patient had multiple tachycardias including AV
node reentry and both antidromic and orthodromic
reentry related to two accessory pathways. Fast AV node
pathway ablation done inadvertently during an attempt
at slow pathway ablation was performed and resulted in
noninducibility of tachycardia despite intact accessory
pathway conduction in both directions.

Follow-up

All patients with initially successful accessory pathway
ablation remain free of tachycardia during a mean
follow-up of 21.3 months (range, 7 to 49 months). Of the
3 patients undergoing slow AV node pathway ablation, 2
are free of tachycardia after 25 and 7 months, and 1 had
recurrence after 14 months. The latter patient was found
to have persistent dual AV node pathways and inducible
AV reentrant tachycardia and subsequently underwent
both slow AV node pathway ablation and accessory
pathway ablation. The patient undergoing fast AV node
pathway ablation has not had recurrence of tachycardia
and persists with anterograde preexcitation and antero-
grade slow AV node pathway conduction (14 months).

Discussion
Results of the present study confirm the relatively
frequent (12%) coexistence of dual AV node pathways

AVRT AH
] 'loo g somoce

500
FAST PATHWAY  SLOW PATHWAY

Fic 4. Comparison of AH interval in tachycardia using a fast
versus a slow atrioventricular node pathway as the anterograde
limb. The difference in cycle length observed in Fig 3 is related to
change in the AH. See Fig 3 for abbreviations.

in patients with manifest or concealed Wolff-Parkinson-
White syndrome previously reported to be between 8%
and 40%.'* The coexistence of dual AV node pathways
in this context had significant effects on the manifesta-
tions of tachycardia with some practical therapeutic
implications pertaining to radiofrequency ablation.
Some patients with the Wolff-Parkinson-White pattern
electrocardiographically only had inducible AV node
reentrant tachycardia with no relation of clinical tachy-
cardia to the manifest preexcitation. Others had both
inducible AV reentry and AV node reentry. Most pa-
tients had AV reentry as the only tachycardia mecha-
nism, with the majority requiring either the slow antero-
grade AV node pathway (56%) or the fast anterograde
AV node pathway (30%) exclusively as the anterograde
limb of the reentrant circuit. These observations high-
light the importance of a detailed diagnostic study
before therapeutic radiofrequency ablation!® to ensure
that ablation is not directed against a clinically insignif-
icant accessory pathway. The observations also permit
alternate therapeutic options in patients with AV reen-
try, ie, slow or fast AV node pathway ablation in selected
patients in whom accessory pathway ablation is techni-
cally difficult and anterograde accessory pathway con-
duction is not problematic. It may be argued that slow
AV node pathway ablation is preferred in some of these
individuals as a technically simpler and more expedient
procedure than accessory pathway ablation. The ideal
candidate for this preferred approach would have clini-
cal AV reentry dependent on the slow AV node pathway
and an accessory pathway with a long anterograde
refractory period.

The observation of two populations of AH intervals
during AV reentrant tachycardia in this study was re-
lated to dual AV node pathway physiology (Figs 1 and
2). However, alternating AH intervals may be observed
in the absence of dual pathways,!%2 and this may be
related to functional oscillation of the AH interval
between two points on the curve relating AH interval to
prematurity of atrial extrastimuli. In the present study,
the presence of variable AH intervals within a given
episode of tachycardia contributed to spontaneous ter-
mination of tachycardia in some patients.

The AH interval during AV reentrant tachycardia was
found to be a reliable indicator for the presence of
anterograde slow or fast AV node pathway conduction.
The longest AH interval during tachycardia using the
fast AV node pathway was 160 ms, whereas the AH
interval was never less than 180 ms in patients using the
slow anterograde AV node pathway. These data suggest
that an AH interval during AV reentrant tachycardia of
longer than 180 ms may raise the suspicion of antero-
grade slow pathway conduction. The observation also
underscores the difficulty of attempting to distinguish
AV node reentrant tachycardia from AV reentrant
tachycardia by cycle length alone since patients using
slow pathway conduction anterogradely may well have
cycle lengths similar to patients with typical AV node
reentry.

In conclusion, the frequent occurrence of dual AV
node pathway conduction underscores the importance of
detailed electrophysiological assessment before and af-
ter ablation of an accessory pathway. Although there is
therapeutic relevance for only a small segment of the
total population with the Wolff-Parkinson-White syn-
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Fic 5. Termination of atrioventricular reentrant tachycardia with an atrioventricular node echo cycle. Atrioventricular tachycardia at
cycle length 380 milliseconds in the first four cycles uses the slow atrioventricular node pathway anterogradely and a left lateral
accessory pathway retrogradely. Retrograde conduction over the fast atrioventricular node pathway (fifth cycle) results in premature
atrial activation of the slow anterograde pathway with block and termination of tachycardia. See Fig 1 for abbreviations.

drome, alternative ablation strategies directed at the AV
node may be considered in individuals when clinical
tachycardia depends on either the slow or the fast AV
node pathway and the accessory pathway is not other-
wise problematic. Appropriate therapy will also be car-
ried out in those presenting with sustained AV node
reentry as the exclusive or concomitant clinical arrhyth-
mia. The absence of clinical tachycardia during fol-
low-up in those with only dual pathway physiology with
or without single echo cycles would argue against the
routine ablation of the slow pathway in these patients.
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FIGURE 2. Comparison of serial assessment of peak A-wave
velocity among patients who underwent pharmacologic and
elecirical cardioversion.

dioversion had no success with pharmacologic car-
dioversion and had a larger left atrial dimension. We
cannot exclude the possibility that the differences found
are related to left atrial size or the ability to undergo suc-
cessful pharmacologic cardioversion, rather than the
mode of cardioversion. A randomized trial to each mode
of therapy would more definitively answer this question.

In conclusion, among patients with a clinical dura-
tion of AF of <5 weeks, recovery of atrial mechani-
cal function appears related to the mode of cardio-
version: a more prompt return of atrial mechanical
function was seen in patients undergoing successful
pharmacologic cardioversion versus those undergo-

ing successful electrical cardioversion after unsuc-
cessful pharmacologic cardioversion.
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Slgmflcance of Cycle I.engl'h Alternation During
Orthodromic Atrioventricular Reentrant Tachycardia

Zoltan Csanadi, MD, Raymond Yee, MD, Ranjan K. Thakur, MD, and George J. Klein, MD

ycle length alternation is frequently seen with ortho-
dromic atrioventricular reentrant tachycardia, espe-

cially at the onset and offset!~ or after administration of
" medication to terminate the tachycardia3# The phe-
nomenon may be related to alternate conduction over
fast and slow atrioventricular (AV) node pathways,> or
a functional oscillation of AV node conduction time ini-
tiated by a perturbation such as an ectopic cycle.39 We
studied the incidence and magnitude of cycle length
alternation in a group of patients with AV reentrant
tachycardia without demonstrable dual AV node path-
way physiology.

We reviewed the records of 40 consecutive patients
(23 men and 17 women, mean age + SD, 29 t 14 years)
with supraventricular tachycardia related to an accesso-
ry AV pathway. All patients underwent electrophysio-
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logic assessment using standard techniques, and had
demonstrable orthodromic AV reentrant tachycardia and
no demonstrable dual AV node pathway physiology. The
study protocol ! used standard electrode catheters posi-
tioned in the high right atrium, His bundle region, right
ventricular apex, and coronary sinus. Programmed stim-
ulation was performed at twice diastolic threshold with
2 ms square wave pulses. Atrial and ventricular extra-
stimulus testing at 2 cycle lengths was performed until
atrial and ventricular refractoriness, respectively, were
reached. Atrial and ventricular incremental pacing was
performed to AV and ventriculoatrial block, respective-
ly. Standard diagnostic criteria to determine the mecha-
nism of tachycardia were used." The beat-to-beat change
in tachycardia cycle length was measured for consecu-
tive cycles during stable AV reentrant tachycardia begin-
ning 10 cycles after induction. A difference of >10 ms
was considered significant.

The 40 patients had a preponderancc of left lateral
and posteroseptal pathways and 8 patients had multiple
pathways. Fifteen of 40 patients (38%) exhibited some
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cycle length alternation. This was entirely due to change
in the AH interval and ranged from 10 to 30 ms in 13 of
the 15 patients. Two patients had cycle length alterna-
tion of 40 ms (Figure 1), and no patient had cycle length
alternation of >50 ms. There was no difference in mean
tachycardia cycle length between those with and with-
out cycle length alternation (349 + 44 vs 325 + 39 ms,
mean * SD, p = 0.08).

This study confirms that moderate cycle length alter-
nation in the range of 10 to 40 ms is observed relative-
ly frequently in orthodromic AV reentrant tachycardia,
even in the absence of demonstrable dual AV node path-
way physiology. This alternation is related exclusively
to change in the AH interval. No patient was found to
have cycle length alternation of >40 ms. In contrast, in
=44% of a group of patients with orthodromic AV reen-
trant tachycardia and demonstrable dual AV node path-
way physiology, a cycle length alternation of >50 ms was
seen in 15%."% Shimomura et al® similarly noted the
presence of dual AV node pathways when marked alter-
nation of cycle length (>100 ms) was observed.

These data confirm that modest cycle length alter-
nation is frequently seen in orthodromic AV reen-
trant tachycardia, even when dual AV node pathway
physiology cannot be demonstrated.
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EP ROUNDS

Complex Arrhythmia Substrate in
Supraventricular Tachycardia: Implications for

Radiofrequency Ablation
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Introduction N

A 36-year-old man presented with a history of
palpitations. He usually had several attacks a
month lasting for 5~30 minutes. Multiple trials
with antiarrhythmic medication failed to prevent
these episodes. He was otherwise well with no
history of organic heart disease. His resting elec-

trocardiogram showed no overt preexcitation. He .

_ was referred for electrophysiological assessment.

At electrophysiological study, sinoatrial con-
. duction time was assessed first. An atrial prema-
ture beat at cycle length 260 ms delivered into si-
nus rhythm resulted in a fully preexcited beat

followed by a narrow QRS complex tachycardia at -

cycle length 350-390 ms (Fig. 1). What is the ar-
rhythmia substrate that supports the sequence of
events observed on this recording and what are
the implications for radiofrequency ablation?

Commentary

The QRS morphology at maximal preexcita-
tion as well as the early ventricular electrogram at
the distal coronary sinus (CS) pole suggest an-
terograde conduction over a left-sided accessory
pathway. The AH interval in the following beat is
prolonged (260 ms), the normal QRS morphology
and HV interval (40 ms) suggest anterograde con-
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duction over the atrioventricular (AV) node. This
beat most likely represents a repetitive atrial re-
sponse (RAR). AV node echo beat cannot be pos-
tulated with the atrial electrogram so early at the
distal CS pole and poor reproducibility of this
beat at similar coupling intervals also suggested
RAR as the most likely mechanism. The long AH
interval suggests that the anterograde conduction
occurs over an AV node slow pathway. Therefore,
careful analysis of these two beats suggests that
the patient has a left-sided accessory pathway
and also dual AV node pathways. The fully pre-
excited beat is due to the atrial premature beat
(S,) introduced into sinus rhythm. The last five
beats on this recording represent AV reentrant
tachycardia that utilizes the left-sided accessory
pathway in the retrograde direction indicated by
the earliest atrial electrogram at the distal CS pole
(VA = 110). The AH interval shortens from 260
ms to 140~180 ms for the last four beats suggest-
ing anterograde conduction over the fast AV node
pathway. The oscillation in the AH interval (also
reflected in the tachycardia cycle length) in this
magnitude is frequently seen during AV reentrant
tachycardias especially at the onset and prior to
termination and by itself is not proof of dual AV
node pathways.!

Dual AV node pathways are present in
10%-20% of AV reentrant tachycardias®? sup-
porting multiple arrhvthmia mechanisms in some
of these patients.** The recognition of this com-
plex arrhythmia substrate during electrophysio-
logical study prior to catheter ablation is of im-
portance in order to select the appropriate target(s)
for the ablation. Inducibility of both AV node and

PACE, Vol. 19
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Figure 1. Induction of supraventricular reentrant tachycardia with a single atrial extrastimulus.
S, = atrial extrastimulus; A = atrial electrogram; V = ventricular electrogram; H = His-bundle
potential; CS; to CS; = coronary sinus from proxymal to distal, respectively; HB = His-bundle
electrogram; RA = right atrium electrogram; RV = right ventricle electrogram; 1, 2, V6 = surface

ECG leads.

AV reentry warrants AV node modification as
well as ablation of the accessory pathway. AV
node modification alone can be a reasonable ap-
proach in patients with only AV node reentry in-
duced if the accessory pathway is not capable of
maintaining fast anterograde conduction and is,
therefore, only of cosmetic significance. In the
most common scenario, when a patient has only
AV reentry induced, ablation of the accessory
pathway without targeting the dual AV node path-
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Pitvar-kamrai jarulékos kotegek kezelése
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A szerz mp;tvar-kamrm jérulékos kotegek rad:ofrgk—
venaistblicné;ival kapcsolatos tapasztalataikrél szd-
nak be. Osszesen 222 jérulékos koteg megszakitdsat

‘ﬂs,z €v). A betegek tobbségében (180 beteg) tel-

A pitvar-kamrai jarulékos kotegek (JK) klinikai spektru-
ma a klinikailag jelentéktelen és csupdn kozmetikai EKG
eltérést okozo, tiinetmentes WPW mintdtdl a (szerencsé-
re nagyon ritka) életveszélyes ritmuszavarig terjed (13).
A betegek tobbségében a JK jelenléte anterogrdd vezetési
képessége révén a nyugalmi 12 elvezetéses EKG alapjin
nyilvdnval6 (manifeszt preexcitdci6). A JK-ek 20-30%-a
kizdrélag retrogrdd ingeriiletvezetésre képes (25), ezért a
testfelszini EKG alapjdn nem ismerhetd fel, rejtett (con-
cealed). A JK-hez tdrsul6 pitvar-kamrai (AV) reentry
tachycardia az esetek tobbségében ortodrém, tehdt a
kamrai excitdci az AV csomén keresztiil torténik (nor-
mélis vagy szdrblockos QRS komplexusok), majd az in-
geriilet a reentry kor retrogrdd (kamra-pitvari) szdrat
alkotd JK-en keresztiil aktivélja a pitvart. J6val ritkdbb az
antidrém AV reentry, amikor az ingeriilet a JK-en keresz-
tiil jut le a kamrédba (maximdlisan preexcitalt, széles,

Réviditések: JK = pitvar-kamrai jérulékos kétegek; AV = pitvar-kam-
rai; RF = radiofrekvenci4s; SC = sinus coronarius; A = pitvari elektro-
gram; V = kamrai elektrogram; VCS = vena cava superior; VCI= vena
cava inferior; JP = jobb pitvar; JKCS = jobb kamra cstics; HK = His-
koteg elektrogram; H = His-potencidl; CL = ciklushossz

Orvosi Hetilap 137. évfolyam (1996) 47. szdm

eg 208 betegben (118 né, 90 férfi, életkor ,acdessory pathways were targeted in (1
- women, age: 31.6+18.2). Ablation was power olled ;

(20-50 W) in 180 patients, and mperamﬁ?édﬁmned
R -

: - 208 out of 222 accessory

: ventnculatreentry

; Rndxofrequency ablation of accessory atrioventricular
pathways. This is a report on radiofrequency ablation

of accessory atrioventricular pathways. A total o ot’ 222

 frequency current app ed 1-45 times (
in each patient msfuﬂy iminate

and fluoroscopy txﬁxé‘%‘aé‘”‘!‘tﬁ“
18.3-112 (34 9+20.4) minutes respectxvely No proce-

~ dure related death or permanent dama_ e has occured,
~ serious complications were peric:
1 patients), AV block (1), arterw—venuous fistule (1),
Sl fpneumothorax (1). Avaﬂabnhty(ofthxs procedure ina

g if

al tamponade (4

pathwd)'. radxo ‘eqnency ablatxon, atrxo—f

o et

bizarr QRS morfolégia), mig a retrogrdd vezetés az AV
csomoén keresztiil torténik. Az anterogrdd irdnyban jél
vezetd JK-ekhez tdrsulé pitvari ritmuszavarok (pitvarfib-
rilldcié, pitvarlebegés, pitvari tachycardidk) magas kamrai
frekvencia kialakuldsdnak veszélyét rejtik és feltehetGen
ez a hirtelen haldl mechanizmusa a WPW syndromds
betegek 0,1-0,3%-dban (21).

A JK-ek a tricuspidalis vagy a mitralis gy(iri mentén
helyezkednek el, ami katéter technikdval rontgenellendr-
zés mellett torténd lokalizdldsukat jelentSsen meg-
konnyiti. Részben ennek, részben az antiarrhythmids
gyo6gyszeres kezelés kedvezGtlen tapasztalatainak ko-
szonhet&en az érdekl6dés e kérkép invaziv, nem farma-
kolégiai kezelése felé fordult.

A ritmuszavarok transzkatéteres abldciéval torténd
kezelésérdl els6ként Gallagher és mtsai (14), illetve
Scheimann és mtsai (28) szdmoltak be. Eljardsuk lényege
a pitvar-kamrai dtvezetés megszakitdsa az AV csomo, il-
letve a His-koteg nagy energidju, egyendramu shockkal
térténd roncsoldsa ttjdn (DC abldci6), amit a magas
kamrai frekvencidval jiré gydgyszerrezisztens supra-
ventricularis arrhythmidk, els6sorban pitvarfibrilldciék
kezelésére alkalmaztak permanens kamrai pacemaker
beiiltetéssel kombindlva. A médszer hazdnkban is beve-
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zetésre keriilt (26,33). A mellkas megnyitdsa nélkiil, per-
cutan végezhetd beavatkozds szélesebb korii klinikai al-
kalmazdsét jelentGsen gitoltdk a nagy energidju egyen-
dram kedvezétlen biofizikai hatdsai. Egy 1j energia-
féleség, a radiofrekvencids (RF) dram bevezetése (18)
biztonsdgossd és j6l kontrolldlhatdvd tette a transzkatéte-
res abldcidt, aminek koszonhetGen a 90-es évek elejétél
robbandsszerfi elterjedésiiknek lehetiink tanui (2, 19, 20,
23). A radiofrekvencids energia alkalmazdsaval j61 koriil-
irt, feliiletes (subendocardialis), kis kiterjedés(i, nem ar-
rhythmogen laesio létrehozdsa valt lehetGvé. A fenti tulaj-
donsdgoknak koszonhet6en a beavatkozds indikdcids
teriilete kiszélesedett és napjainkra rutin beavatkozdssd
valt a JK-hez tdrsul6 AV reentry,az AV csomo reentry, pit-
vari tachycardidk, az 1-es tipust pitvarlebegés, tovdbbd a
kamrai tachycardidk bizonyos tipusainak kezelésében. A
hazai irodalomban a kozelmiltban jelentek meg az elsé
beszdmol6k az RF abldcié alkalmazdsirdl egy-egy eset-
ismertetés kapcsdn (12, 27), tovdbbd az Orvosi Hetilap-
ban szerkeszt&ségi kozlemény (31) is foglalkozott a té-
madval.

Jelen munkdnk a kozlemény els§ szerzdjének két
kanadai centrumban szerzett tapasztalata alapjdn is-
merteti a jarulékos nyaldbok radiofrekvencids abldcidja-
nak médszertandt és eredményeit.

Betegek és médszer

Betegek

A Nyugat-ontariéi Egyetem Efyetemi Kérhdzdban 1993. julius
1. és 1994. junius 30. kozott, illetve a Toronté Kérhdzban 1994.
szeptember 1.és 1995. augusztus 31.kozott 572 beteget kezeltek
RF abldciéval, akik koziil 208 beteg esetében a kezelés egy vagy
tobb JK roncsoldséra irdnyult. Ez utébbi 208 beteg (118 nd, 90
férfi, életkor 31,6+18,2 év) képezi kozleményiink tdrgyit.
Valamennyi beteg szapora szivmi(ikodés érzés miatt keriilt
felvételre, tobbségiiknél a tachycardia EKG-val is dokumentilt
volt. A 12 elvezetéses nyugalmi EKG-n kamrai preexcitdci6 137
esetben volt ldthaté. A betegek egy részében az abldciét véltozé
id6tartamu antiarrhythmids gydgyszerkezelés el6zte meg, de
sok esetben az abldci6 volt az els6ként alkalmazott kezelés. A
betegek a beavatkozds mibenlétérél, a virhaté elényokrél és
lehetséges komplikdciokrél részletes tdjékoztatdst kaptak, mi-
el6tt irdsbeli hozzdjdruldsukat adtdk a beavatkozdshoz.

Elektrofizioldgiai vizsgdlat

A beavatkozdsra 12 6rds éhezést kovetSen keriilt sor, antiar-
rhythmids gyégyszermentes allapotban (a gyégyszert mini-
mum az 6tszdros féléletid6nek megfelel§ idGtartamra hagytuk
ki). Feln6tt betegek esetében néhdny kivételtsl eltekintve a
beavatkozdst a beteg ébrenléti dllapotdban végeztiik sziikség
szerinti szeddlds (midazolam iv. maximum dézis 1 mg 15
percenként) mellett. A feln6tt beteg kiilon kérésére, illetve 16 év
alatti betegeknél rutinszertien gépi narkdzist alkalmaztunk.
Folyamatos testfelszini EKG monitorozds és oximetria mellett 5
percenként ellendriztiik a vérnyomdst tobbnyire nem invaziv
mddszerrel.

Az abldciét minden esetben megel6zte a részletes elekt-
rofiziolégiai vizsgdlat a supraventricularis ritmuszavar mecha-
nizmusdnak pontos tisztdzdsa céljdbdl. Ennek részletekbe me-
nd tirgyaldsa meghaladnd jelen munka kereteit, ezért amellett,
hogy utalunk néhdny forrasmunkara (11, 22, 24), az aldbbiak-
ban roviden ismertetjiik a mddszert, kiemelve a JK loka-
lizdldsdra haszndlt technikakat. Seldinger-mdédszerrel percutan
kaniildlva a bal vena subclavidt 6, 8 vagy 10 pélusi elektréd
katétert juttattunk a sinus coronariusba (SC). Hasonlé médon
kaniildlva a jobb vena femoralist, 3 egymadstdl 4-5 mm-re 1évé
punkciés nyildsbél 4 pélusi (quadripolaris) elektréd katétere-
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1. dbra: Standard elektréd katéter pozicik elektrofiziolégiai
vizsgdlat sordn. Roviditések: VCS = vena cava superior;

JP = jobb gitvar; SC = sinus coronarius; HK = His-koteg;

JKCS = jobb kamra cstics; VCI = vena cava inferior

ket juttattunk a jobb fiilcsébe, jobb kamréba és a His-kiteghez
(1. dbra). Bipoldris electrogramot regisztrdltunk a jobb pitvar-
bél, jobb kamrébél, a His-ibtegrdl s a SC katéteren 1évé6 3-5
elektréd par mindegyikérél. A 7-9 intracardialis elvezetést és 5
testfelszini (I-II-III-V1-V5) EKG-t 16 csatornds monitoron
folyamatosan megjelenitettiik, tovdbb4 id6szakosan rogzitet-
tiik részben 16 csatornds direktirén (Siemens Mingograf),
részben digitalizdlt formdban optikai lemezen (EP Lab,
Quinton). Folyamatos ingerlést és programozott stimuldciét
végeztiink a jobb pitvarbégl, jobb kamr4bdl és a sinus coronari-
us szdjadékbdl. Amennyiben a nyugalmi EKG-n preexcitécié
jelei voltak ldthaték, els6ként pitvari és SC stimulédlds 6sszeha-
sonlitdsdval, differencidl stimuldldssal (differential pacing)
tdjékozédtunk a JK varhat6 lokalizaciéjarél (2. dbra). A pitvari
(A) és kamrai (V) electrogram tdvolsdg (AV intervallum)
meghatdrozdsdval a kiilonb6z§ intracardialis csatorndkon, il-
letve alegkordbban fellép6 kamrai electrogram megkeresésével
sinus ritmus vagy pitvari stimuldlds alatt tovdbb pontositottuk
a JK kamrai 4tt6rési pontjénak helyét. Ennek megitélése maxi-
madlisan preexcitdlt QRS komplexusok esetén a legmegbiz-
hatébb, amikor a kamrai aktivicié teljesen, vagy dént6 részben
aJK-en keresztiil torténik. Ezt az esetek jelentds részében gyors
pitvari stimuldldssal sikeriil el6idézni, aminek sordn az AV
csomd ingeriiletvezetése jelent6sen lassul, mig a JK-é nem vagy
alig véltozik (3. dbra). Ezt kévetSen jobb pitvari stimuldldssal
meghatdroztuk a JK anterogrdd vezetési tulajdonsdgait, az ef-
fektiv refracter periédust (az aleghosszabb kapcsoldsi interval-
lum, amelynél az extrastimulus mdr blockolédik a JK-ben) és
az 1: 1 ciklushosszt (az a legrovidebb stimuléciés ciklushossz,
amely mellett még a JK 1: 1 ardny ingeriiletvezetésre képes).
Az ezt kovetS kamrai stimuldldssal a retrogrdd pitvari aktivcié
sorrendjét hatdroztuk meg annak eldontésére, hogy a retrogrdd
kamra-pitvari 4tvezetés helye az AV csomé (centrikus retro-
grdd pitvari aktivcid) vagy a JK (excentrikus pitvari aktivd-
ci6), ez utébbi esetben a legkordbbi pitvari aktivdciét mutaté
elvezetés a JK 4ttorési pontjét jelezte. A retrogrdd irdnyban
vezetd JK retrogrdd vezetési tulajdonsdgait (effektiv refrekter
periédus, 1 : 1 ciklushossz) szintén meghatdroztuk a kamrai in-
gerlés sordn.

Az ingerléssel vagy katéter mozgatdssal indukdlt, esetleg
spontdn f%llép6 supraventricularis tachycardia elemzésekor az
aldbbi kritikus fontossdgi kérdésekre kerestiink vilaszt: 1.
Képes-e a tachycardia fennmaradni pitvar-kamrai vagy retro-
grad (kamra-pitvari) block esetén. Ennek az els6sorban pitvari
eredet(i tachycardidk kizdrdsdra irdnyulé kérdésnek a meg-
itélésére vagus mandvereket, AV csomd dtvezetést gitlé sze-
reket (Adenosin, Verapamil) és ingerlési technikédkat alkalmaz-
tunk. 2. A retrogrdd pitvari aktivacié sorrendjének megitélése.
Ez jelentette a legfontosabb timpontot az AV reentry és az AV
csomé reentry mechanizmus elkiilonitésében, valamint a JK
pontos lokalizéldsdban (4. dbra). 3. A JK-nak a reentry korben
val6 részvételét bizonyitotta tovabbd, ha a tachycardia alatt a
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2. 4bra: Differencidl stimuldlds a JK lokalizdlds4ra. Bal oldali panel: A sinus ritmus alatt késziilt 12 elvezetéses EKG

(25 mm/sec papirsebesség) minimdlisan preexcitdlt QRS-komplexusokat mutat, delta-hullim leginkadbb V3-6 elvezetésekben
mutatkozik. A ciklushossz (CL) 1060 msec, ami 57/perc sinus frekvencidnak felel meg. Kézépsd panel: A jobb pitvar fels6 részébél
végzett stimulédlds (500 msec ciklushossz) hatdsdra az AV-csomé ingeriiletvezetése lassul, mig a JK vezetési sebessége szdmottevGen
nem viltozik. Ennek hatds4ra a jobb pitvar fels6 részébdl érkezé ingeriilet tilnyomé részben a JK-en keresztiil jut le a kamrdba, ami a
QRS-morfolégia torzuldsat, kiszélesedését és a delta-hulldmok kifejezetté vldsat eredményezi. A nyilak a stimulus artefactumot és a
QRS kezdetét jellik. (Pagirsebesség 50 mm/sec). Jobb oldali panel: Stimulélds a sinus coronariusbél (tehét a bal pitvar fel6l).

A ciklushossz és papirse

esség azonos mint a kdzépsS 4bran. A QRS-komplexusok tovébbi kiszélesedése és deformdléddsa mellett a

stimulus artefactum és a QRS kezdete kozotti intervallum markédns csékkenése szembet(ing. Ez az 6sszehasonlitds nyilvdnvalévd
tette, hogy a sinus coronarius (bal pitvar) fel6li stimulél6 elektréd kozelebb van a JK-hez, tehdt az a bal oldalon helyezkedik el

His-koteg potencidl megjelenésével szimultdn id6zitett kamrai
extrastimulusok pitvari preexcitdciét okoztak (az A hulldim a
vértndl minimum 20 msec-mal kordbban jelent meg a kamrai
extrastimulust kévet&en). Ekkor ugyanis az AV csomé biztosan
refrakter, tehdt a pitvart retrogrdd irdnybdl eléré ingeriilet
sziikségszertien egy alternativ it, a JK létezésére utal. 4. A
tachycardia ciklushosszénak véltozésa funkciondlis szdrblock
sordn. A 35 msec-ot meghaladé ciklushossz megnyiilds jobb
szdrblock kapcsén jobb oldali, bal szdrblock kapcsén bal oldali
JK-re utal (5) és egyben egyértelmiien bizonyitja a JK rész-
vételét a reentry kérben.

Amennyiben gyégyszermentes dllapotban spontdn vagy in-
dukalt tachycardia nem lépett fel, Isuprel infuzié mellett (1-2
pg/perc, a basalis szivfrekvencia 25%-os noveléséig) megis-
mételtiik a lefrt stimuldcids technikdkat. Amennyiben tachy-
cardidt igy sem sikeriilt kivéltani, de akdr manifeszt, akdr rejtett
JK egyértelmfien kimutathaté volt és a betegnek kordbban
EII((‘;li(val dokumentélt tachycardidja volt, az ab%éciét megkisé-
reltiik.

Radiofrekvencids abldcié

A RF abldciéra minden esetben a részletes elektrofiziolégiai
vizsgdlat utdn keriilt sor. Az egyik diagnosztikus (t6bbnyire a
pitvari vagy His) katétert eltdvolitottuk és helyére 4 mm hosszu
distalis elektrédéval, 2 mm-es interelektréd tdvolsdgd, haj-
lithaté vég(, quadripolaris ablciés katétert (Webster, EPT, RF
Mariner) vezettiink a JK lokalizdciéjdnak megfelels régiéba.
Amennyiben az elektrofiziol6giai vizsgélat bal oldali JK-et iga-
zolt, a betegek tiilnyomd tobbségében transseptalis punkciéval
hosszd hiivelyt (Mullens vagy DAIG) juttattunk a bal pitvarba,

majd azon keresztiil vezettiik fel az abldcids katétert (5. dbra). A
transseptalis szirdst az els6 150 betegen vérnyomdskontroll
nélkiil, ezt kovetGen vérnyomdskontroll mellett végeztiik. A
transseptalis megkdozelités sikertelensége esetén, illetve néhdny
betegnél els6 prébélkozdsként az arteria femoralis punkci6ja-
val az aortdn keresztiil juttattuk az abldciés katétert a mitralis
gytr( kamrai felszinéhez. Bal oldali abldcié esetén 5-10 ezer
egység iv. Heparint adtunk az alvaddsi id6 alakuldsitdl fiig-
Gen. Jobb oldali JK abléci6jakor az abldciés katétert a vena
emoralison keresztiil vezettiik fel a tricuspidalis gyfiriihoz,
ilyenkor rutinszertien nem hasznéltunk hosszi hiivelyt, csak
ha az a kés6bbiekben a katéterstabilitds fokozdsa érdekében
sziikségesnek bizonyult. Az abldciés katéter distalis és proxi-
malis elektr6d pérjardl elvezetett bipoldris, valamint a distalis
elektr6drél nyert unipoldris electrogramot monitorozva és
sziikség esetén rogzitve endocardialis térképezést végeztiink a
JK pontos lokalizldsdra. A katéter manipuldcié radiolégiai
kontroll mellett toértént tébbnyire LAO 40 irdnybdl, id6sza-
kosan RAO 30 leképezésbél is. Sinus ritmusban vagy pitvari
stimuldlds (maximadlis preexcitdcié biztositdsa . fent) sordn azt
a helyet kerestiik, ahol a distalis elektrédpérrél nyert electro-
gram kamrai aktivdciés hulldma (V) megel6zte a tobbi intra-
cardialis elvezetésben létott V hulldimot, illetve a testfelszini
elvezetésekben a delta-hulldmot (anterogrdd térképezés). Orto-
drém tachycardia vagy folyamatos kamrai stimuldlds alatt a
legkorédbbi pitvari aktivdciét (A) mutatd helyet kerestiik (retro-
grdd térképezés). Mivel anterogrdd térképezéssel a JK kamrai
attorési pontja hatdrozhaté meg, ilyenkor a katétervéget a mit-
ralis vagy tricuspidalis fyﬁr\‘i kamrai felszinén tartottuk, ahol
viszonylag kis amplitidéji A és nagy amplitidéji V hulldim
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3. dbra: Anterogradd aktivéciés sorrend bal oldalsé JK vezetés
esetén. Pitvari ingerlés (CL: 600 ms) alatt a legkordbbi kamrai
aktivdcié (V hulldm) a distalis SC elektr6d parndl ldthat6, ami
120-130 msec-mal megel6zi a His-koteg (HK)-rél regisztrélt
V-hulldmot, a lokdlis AV intervallum is itt a legrévidebb
(H-His-potencidl)

volt ldthatd. Retrogrdd térképezésnél ezzel szemben a pitvari
felszinen (nagy A kis V amplitidd) tartottuk a katéter végét.
Mindkét irdnyban vezetd JK-ek esetén a térképezést anterograd
vagy retrograd médon végeztiik (t6bbnyire a kett6t kombin4l-
va), a rejtett JK-ek lokalizdldsa kizérdlag retrogréd térképezés-
sel lehetséges. A Jackman (9) éltal leirt JK potencidl célzott
keresésére nem torekedtiink, ha azonban az aktivéci6s térké-
pezés sordn meff'(elent, ugy a JK jelenlétét erdsen valdszinfisitd
jelként értékeltiik (6. dbra).

Amennyiben a lefrt kritériumok alapjén gy itéltiik meg,
hogy az abldciés katéter distalis elektrédja a JK pitvari vagy
kamrai 4ttrési pontjdndl van, az abldci6t megkiséreltiik. A RF
dram generdldsa Radionics, EPT és Medtronic-CardioRhythm
abldtorokkal tortént, amelyek operaciés frekvencidja 400-1000
Hz. Az el6bbi két abldtor telxj)esitmény-kontrollélt médban
miikodtethetd, ezekkel 20-50 W kozotti teljesitmény leaddst 4l-
litottunk be. A Medtronic-CardioRhythm abl4tora, az Atakr a
termisztoros RF Mariner abldci6s katéterekkel hémérséklet
kontrolldlt médban is hasznélhaté, ez esetben a generdtor a
leadott teljesitményt folyamatosan moduldlja gy, hogy a dis-
talis elektrédndl az el6re bedllitott h6mérsékletet (50-80 °C)
tartsa fenn. A RF dram alkalmazdsa alatt a katéterpoziciét ront-
genen folyamatosan ellendriztiik, az intracardialis és testfel-
szini EKG-t rogzitettiikk. Amennyiben az abldcié 10 mdsod-
Eercen beliil sikeres volt, a RF dramot tovébbi 35-50 sec-on

eresztiil alkalmaztuk ( 6sszesen 45-60 sec). Az abl4cié6 sikerét
jelezte: 1. A QRS morfolégia véltozdsa: normalizdlédds (7.
dbra), az eredetitdl eltérd preexcitdciés minta (t6bb JK esetén)
vagy szdrblock kialakuldsa. 2. Ortodrém tachycardia alatt
végzett abldcié esetén a tachycardia megsztinése. 3. Kamrai
stimuldlds utdn végzett abldci sordn a retrogrdd aktivécids id§
(VA intervallum) és aktivdciés sorrend valtozdsa: retrograd
(VA) block, VA id6 megnynildsa, centrikussd v4l6 aktivaciés sor-
rend, excentrikus, de a kor4bbitél eltéré sorrend (t6bb JK ese-
tén). Amennyiben a JK vezetésének megsz{inése 10 sec alatt

Ve e R RN S

JKCS

P ————

uAv

1 ' ,
i | 1" MA o \

SC (prox)

.

TN e g L

J P!
SC (dist) ]’

4. dbra: Retrogrdd (kamra-pitvari) aktivéciés sorrend AV csomé és
A pitvari aktivdcid centrikus, a legkordbbi,,A” hulldm a His-kotegné
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itvar kamrai reentry esetén. Bal oldali panel: AV csomé reentry.
lathat6, majd a proximalis SC pélustél a distalis felé halad.

AV csomo reentryben a pitvari visszatérés olyan gyors lehet, hogy az,,A” hulldm megel6zi a kamrai aktivdciét (V-hulldim), mint a
bemutatott esetben. K6zépsé panel: Excentrikus pitvari aktivéci6,a legkordbbi, A”a proximalis fel6li 2. SC pSlusnal bal paraseptalis JK
lokalizdci6ra utal. Jobb oldali panel: Excentrikus pitvari aktivdci6. A legkordbbi ,,A” hullim a distalis SC elektrédnal bal oldalsé JK

vezetést jelez
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5. 4bra: Abl4ciés katéter pozicié bal oldali JK esetén (LAO 40).

A hosszi, kiilsnb6z6 JK lokalizdci6knak megfelel6en
reformélt DAIG (D) vezet6 hiivelyen keresztiil az ablaciés

Eatétert (ABL) a mitralis gy(ir( pitvari felszinéhez vezetjiik.

A SC elektrédokrél nyert elektrogramok értékelése (1dsd el6z6

4br4k) segit a legmegfelel6bb DAIG hiively kivélasztdsdban és

annak eld6ntésében, hogy megkozelitSleg hol kezdjiik

a térképezést az ablécids katéterrel

nem koévetkezett be, a RF dram alkalmazasdt megszakitottuk, és
a térképezést tovabb folytatva uj katéterpozicidt kerestiink az
tjabb abldcids kisérlet szdmdra.

Sikeres abldciét koveten 30 perc elteltével a részletes elekt-
rofiziol6giai vizsgdlatot megismételtiik. Ennek célja részben
annak megitélése volt, hogy a JK vezet6képessége dtmeneti hi-
berndciét kévetSen nem tért-e vissza, illetve, hogy nincs-e mds,
esetleg abldciéval kezelhet6 arrhythmia mechanizmus, példdul
pitvari tachycardia, AV csomd reentry (6). A katéterek eltdvoli-
tdsa utdn a beteget arrhythmia 6rz6ben vagy telemetrids
kérteremben helyeztiik el, majd 4dltaldban 24 6ra elteltével ott-
hondba bocsétottuk napi 325 mg Aspirin szedését javasolva 3
hénapon keresztiil.

Eredmények

A 208 betegben 229 JK-et sikeriilt kimutatni, tobbszéros
JK-et 17 betegben taldltunk. A JK-k tobbsége bal oldali
vagy posteroseptalis lokalizdciéju volt (1. tdbldzat).
Manifeszt preexcitdciét 137 beteg EKG-jdn ldttunk, a
fennmaradé esetekben a JK rejtett volt. Ortodrém tachy-
cardidt 190 betegben, antidrém tachycardidt 7 betegben
sikeriilt kivaltani. Tizenegy beteg esetében nem sikeriilt
tachycardidt indukdlni a vizsgdlat sordn, de a JK jelenléte
(7 manifeszt, 4 rejtett) egyértelmtien kimutathat6 volt.
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6. dbra: Jdrulékos kéteg potencidl. Bal oldali panel: Az ablci6s katéter distalis elektr6djdrdl (amin keresztiil a RF energidt
alkalmazzuk az abldcié sordn) nyert elektrogramon az ,,A” és ,,V” koz6tt ldthaté az éles JK potencidl(t), ami megel6zi a testfelszini
EKG elvezetésekben ldtott legkorabbi delta-hullémot (papirsebesség: 100 mm/sec). Jobb oldali panel: Az abldci6t kovetéen a
QRS-morfolégia normalizdléd4sa mellett a JK potencidl is eltiint (papirsebesség: 50 mm/sec)
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7. dbra: A QRS-morfolGgia normalizdléd4sa RF energia alkalmazdsa alatt. A RF dram alkalmazdsa (1) el6tt a QRS-morfolégia
minimélisan preexcitalt. A RF 4ram inditdsa utdn néhdny maximadlisan preexcitdlt QRS-komplexus ldthaté, ami valészintileg
JK eredeti, RF dram 4tal indukdlt ingerképzés kovetkezménye. A felvételen lathaté utolsé 4 iités normalizdlédott QRS-komplexusa

aJK vezetésének megsziinését jelzi

Mivel ezeknél a betegeknél a supraventricularis tachy-
cardia kordbban dokumentdlt volt, az abldciét meg-
kiséreltiik.

1. tdbldzat: A pitvar-kamrai jarulékos kotegek lokalizacié
szerinti megoszldsa

Jarulékos koteg lokalizdcié Gyakorisdg
Bal szabad fal 128
Postareoseptalis 69
Midseptalis 10
Anteroseptalis 10
Jobb szabad fal 12
Osszesen 229

Minimum 1 JK abldciéjdt valamennyi betegben meg-
kiséreltiik. A 229 JK koziil 7 olyan elektrofiziolgiai tulaj-
donsdgu volt, ami szignifikdns arrhythmidban valé rész-
vételét kizdrta, ezek abldci6jdtdl eltekintettiink. A bete-
gek tobbségében (180 beteg) teljesitmény kontrolldlt
abldciét végeztiink, 20-50 (30,3+7,8) watt energia alkal-
mazdsdval, h6mérséklet kontrolldlt abldcidra 28 beteg ese-
tében keriilt sor, a célhdmérséklet 60 °C volt. Az abldciés
prébélkozdsok szdma édtlagosan 6,2+2,9 volt. A 222 JK
koziil 208 abldcidja volt sikeres (93,6%). A 14 JK, amely-
nek abldcidja sikertelen volt, tobbnyire a posteroseptalis
régiéban (8), kisebb része egyéb teriileten (bal oldali 3,
anteroseptalis 1, jobb lateralis 2) helyezkedett el.

A beavatkozdsok id6tartama 110-360 (dtlag 212+42)
perc, az atvildgitdsi id6 18,3-112 (4tlag 34,9+20,4) perc
volt. A beavatkozdsok sordn haldleset vagy maradandé
kérosoddst eredményez6 sz6v6dmény nem fordult els
(2. tdbldzat). A legsilyosabb komplikdciénak a pericar-
dialis tampondd bizonyult, ami a négybdl 3 esetben
transseptalis punkcid, egy esetben a sinus coronarius
katéter poziciondldsa kapcsdn alakult ki és aminek elld-
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tdsa a négybdl 3 esetben azonnali miitétet igényelt. Teljes
AV-block egy betegben fordult el6, akinél a posterosep-
talis lokalizdci6jui JK abldci6jt a sinus coronarius szd-
jadék magassdgdban kiséreltitk meg, és a RF dram 7 md-
sodpercig tarté alkalmazdsdt kovetSen hirtelen mind a
JK, mind az AV csomé anterogrdd vezetése megsziint, és
egy 60-70-es percenkénti frekvencidju junctionalis rit-
mus lépett fel, ami terhelésre 100-110-ig emelkedett, igy
végiil pacemaker beiiltetésre nem keriilt sor. Miitéti kor-
rekciét igényl6 arterio-venosus fistula egy betegiinknél
fordult el8. Az a. subclavia punkcié kapcsdn pneumotho-
rax 1 esetben alakult ki, ennek kezelése tartés mell(iri
szivast tett sziikségessé.

2. tabldzat: Radiofrekvencids abldcié sordn észlelt
szovédmények

Szovédmény Eléfordulds
Pericardialis tampondd 4
AV-block 1
Pneumothorax i 1
Arterio-venosus fistula 1
(sszesen 7

Megbeszélés

A supraventricularis reentry tachycardidk 40-50%-4ért
felelgs JK-ek kezelésében az elmuilt fél évtized kétségte-
leniil legnagyobb vivmdnya a radiofrekvencids abldci6
létvdnyos elterjedése, ami nyilvdnvalé gyakorlati jelen-
téségén tulmenden elektrofizioldgiai alapismereteinket
is gazdagitotta. Mds percutan végzett katéteres tech-
nikdkhoz (PTCA, aterectomia, billentytiplasztika) hason-
l6an a RF abldcié révén elérhetévé vilt az, ami ezt
megel6zben csak mellkas megnyitdssal jaré miitéttel volt
lehetséges (15). Ennek koszonhetSen vélt a nem far-



makolégiai alternativa vonzévd és egyre gyakrabban el-
s6ként valasztott kezelési m6ddd a betegek széles korében.
A médszer rohamos terjedését jelzi, hogy mig 1989-ben az
Egyesiilt Allamokban 64 katéteres abldci6t végeztek JK
megszakitds céljabol, ez a szdm 1993-ra 5427-re ( az Osszes
RF abldciés beavatkozds szdma 450-rél 14 975-re) emel-
kedett (29).

A JK-ek RF ablécidjéval elért eredményeink hason-
l6ak a beavatkozdst nagy szdmban végz6 kozpontok
eredményeihez (2, 19,20,29). Az dltaldnos tapasztalatnak
szintén megfelelSen, a bal oldali JK-ek abldcidja sikere-
sebb volt, mint mds lokalizdciéji JK-eké.A sikertelen
beavatkozdsnak szdmos oka lehet. Bal oldali jarulékos
kotegek esetén a subepicardialis lokalizdci6 teheti siker-
telenné az endocardium fel6l megkisérelt abliciét, jobb
oldali beavatkozdsokndl a katéter megfelel6 pozicio-
nél4dsa és stabilizdldsa jelenthet megoldhatatlan problé-
mdt. A sinus coronariuson, illetve a sziv vénds dgrend-
szerén beliilrél végzett abldciés prébdlkozdsok,- kiilono-
sen posterior lokalizdci6 esetén sikeresek-lehetnek (1),de
a vénafal sériilésének és pericardialis tampondd kiala-
kuldsdnak veszélyét hordjdk magukban. A sikertelen
beavatkozédsokat kovetSen néhdny hét elteltével az abld-
ci6 ismét megkisérelhetd, és az el6z6 probdlkozds tapasz-
talatainak birtokdban, apré technikai fogdsok médosita-
sdval gyakran sikerre vezet. Betegeink tilnyomé t6bb-
ségében az abliciét teljesitmény-kontrolldlt mddban
végeztiik, mindossze 28 betegen végeztiink h6mérséklet-
kontrolldlt abldciét, ami az abldciés kontrollméd 6ssze-
hasonlitdsdt nem tette lehet6vé. Eddigi irodalmi adatok
azonban a h6mérséklet-kontrolldlt abldci6 elényeit val-
szinfisitik (3,7, 16, 30).

A RF abldcié sikere szempontjdbél alapvet&en fontos
a korrekt médon elvégzett - elektrofizioldgiai vizsgélat
még az abldcié megkezdése el6tt, sziikség esetén kozben
is és feltétleniil azt kovetSen. Ez nem csak a JK lokaliza-
ldsa szempontjébdl fontos, de ennek révén biztosithato,
hogy az abldcié valéban a klinikai ritmuszavar fenn-
tartdsdhoz nélkiilozhetetlen arrhythmia szubsztrdtumot
célozza meg. Ez kiilonosen érvényes tobb JK jelenléte
(32), valamint olyan komplex reentry mechanizmusok
miikddése esetén, mint amilyenek kett8s AV csom pélya
és JK egyiittes fenndlldsa kapcsdn fordulhatnak el§ (8,9,
10). Részben az aprélékos diagnosztikai munka, részben
a diagnosztikus és abldciés katéterek felhelyezésével,
mozgatdsdval kapcsolatos, gyakran szintén idGigényes
tevékenység az oka annak, hogy a RF ablécié 4tlagos id6-
tartama mds percutan katéteres beavatkozdsokéndl hosz-
szabb. Részben a beavatkozdshoz sziikséges id§ biztosi-
tdsa érdekében, részben a beavatkozédshoz sziikséges spe-
cidlis instrument4cié miatt idedlisnak az tarthat6, ha az
elektrofizioldgiai vizsgélat és RF ablécié erre a célra ki-
jeldlt laboratériumban térténik, a haemodynamikai di-
agnosztikus és terdpids beavatkozdsokat végzé labortdl
elkiiloniilten. A beavatkozéssal jéré hosszu 4tvildgitdsi
id6 alapvet6 fontossdguiva teszi a korszer(i radiolégiai
(pulsed fluoroscopy) és sugirvédelmi berendezések
hasznilatit.

Anyagunkban haldlt vagy maradandé kédrosoddst
okoz6 sz6v6dmény nem fordult el6, valamilyen szovéd-
ményt a betegek 3,6%-4ban tapasztaltunk. A legstilyo-
sabb sz6v6dmények tobbsége (4 pericardialis tamponad-

bél 3) a nem nyomdskontroll mellett végzett transsepta-
lis punkci6 kapcsdn alakult ki. Ezeknek az eseteknek a
hatdsdra a kés6bbiekben a transseptalis sziirdst nyomds
ellenérzés mellett végeztiik, ezt kovetSen pericardialis
tamponddot nem észleltiink. Az abldcié lehetséges szo-
védményei kozé tartozé szivblock kialakuldsdnak veszé-
lye elsGsorban anteroseptalis JK lokalizdcié esetén né
meg. Mivel a beavatkozds tobbnyire a beteg ébrenléti 4l-
lapotdban torténik, a JK pontos lokalizdldsa utdn, a sziv-
block riziké pontosabb ismeretében a beteg az abldcié-
hoz adott hozzdjdruldsat revidedlhatja. Sajdt anyagunk-
ban az AV csomd kozeli (anteroseptali) JK-ek abldciéja
sordn szivblock egyetlen esetben sem fordult eld, ezzel
szemben kialakult egy betegnél a posteroseptalis JK
abldciéjakor. Ebben az esetben a His-katéter helyzete
alapjdn a JK az AV csom6-His-tengelyt6l olyan tévolinak
tlint, hogy AV-block lehet&sége fel sem meriilt, igy
kivédésére sem volt lehet6ség. A subclavia punkciék
kapcsdn kialakult pneumothorax és a femordlis erekkel
kapcsolatos szovédmény el6forduldsa 1% alatt volt.
Ezeknek a komplikdcidknak teljes kikiiszobolése aligha
oldhaté meg, ezek jelentik az invaziv beavatkozdsnak azt
a minimdlis kockdzatdt, amit a betegnek a részletes fel-
vildgositds utdn vdllalnia kell. Az dltalunk is észlelt
szovédményeken kiviil az irodalomban taldlhaté adat
(21) a beavatkozdssal Osszefiiggé haldlozdsrél (0,1%
alatt), cerebrovascularis inzultusrél (embolizdcid,
0,1-0,2%), aorta és mitralis billenty(i kdrosoddsrdl, coro-
naria sériilés kovetkeztében kialakulé myocardialis in-
farctusrdl (8. dbra), mélyvénds thrombosis, pulmonalis
embolizdcié kialakuldsdr6l (valamennyi 0,1% alatti
gyakorisdggal). Ezeknek a sz6v6dményeknek a tobbsége

8. dbra: Az abldcid és a coronaria anatémia dszefiiggése.

A képen jobb ferdében (RAO 30) ldthaté a kontrasztanyaggal
feltoltott bal coronaria rendszer és a transseptalis titon a
mitralis gy(irGhoz juttatott abldciés katéter (ABL) viszonya
kozvetleniil egy bal oldalsé JK sikeres abldciéja utdn.

A radiofrekvencids dram alkalmazdsa sordn irodalmi
ritkasdgként kozolt Ramus circumflexus (Rex) sériilés az
abldciés katéter viszonylagos kozelségével magyardzhaté

(a bemutatott esetben a Rcx teljesen ép)

bal oldali JK-ek retrogrdd tton az aorta fel6li megkozeli-
tésb6l végzett abldcidja kapcsdn fordult el6 (4, 17). Ma-
gunk ezekben az esetekben a transseptalis megkdzelitést
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preferaltuk, azért is, mert a mitralis billenty( bal pitvari
felszine sima, ezért sokkal kénnyebb katéter manipuld-
ciét tesz lehet6vé, mint a szemolcsizmok és inhurok 4dltal
tagolt bal kamra fel6l végzett térképezés.

Sajit eredményeink és az irodalmi adatok alapjin a
jarulékos koteghez tdrsulé, panaszt okozdé supravent-
ricularis tachycardidk RF abldciéval torténd kezelését
igen hatékony mddszernek tartjuk. A beavatkozzdssal
kapcsolatos komplikdci6s ardny alacsony, és a ritkdn el6-
fordul6 szov6dmények is tobbnyire maradandé kdro-
sodds nélkiil kezelhet6k. A beavatkozdshoz sziikséges
specidlis laboratériumi hdttér megteremtése utdn a pro-
cediira nem kiilonosebben koltséges. A RF ablicié elvég-
zésére alkalmas hazai centrumok kiépitése dttorést je-
lentene a supraventricularis arrhythmidk kezelésében.
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Pitvar-kamrai csomo reentry tachycardiak kezelése
a ,,lassu palya” radidéfrekvencias ablacigjaval

DR. CSANADI ZOLTAN

SZOTE II. SZ. BELGYOGYASZATI KLINIKA (Igazgat6: Prof. Dr. Csanddy Mikl6s egyetemi tandr)

Kulcsszavak: AV csomd modifikdcié « lassi AV csomé
pilya « rédidfrekvencids ablécié

Osszefoglalés: A szerz6k az AV csomé reentry tachycardigk rédi6frekvenciss
abléci6s kezelésével szerzett kezdeti tapasztalataikr6l szdmolnak be. A mint-
egy hérom hénapos idszak alatt paroxysmalis supraventricularis tachycardia
miatt invaziv elektrofiziolGgiai vizsgdlatra és ridi6frekvencids abléci6ra ke-
rillt 12 beteg koziil AV csom6 modifikdci6t ,,lassi” AV csom6 palya abléci6-
val 6 betegnél (3 n, életkor: 39-51, étlag: 46,1) végeztek. Kozillik 6tnél ket-
t6s AV csom6 pélydt és reprodukélhat6an indukdlhaté AV csomé seentry
tachycardidt igazolt az elektrofiziol6giai vizsgélat. Egy beteg esetében, akiné]
a spontén klinikai tachycardia alatt keskeny QRS complexus tachycardia do-
kument4lt volt, de az elektrofiziol6giai vizsgélattal sem ketts AV csom6 pé-
ly4t sem tachycardiét nem sikeriilt indukélni, val6szindiségi diagnézis alapjin
keriilt sor az AV csom6 modifikéciéra. A ridi6frekvencids dram alkalmazésra
betegenként 5-12 (4tlag 8,5) alkalommal keriilt sor, hémérséklet kontrolldlt
(cél hdmérséklet 60 °C) lizemmodban, az elért hémérséklet 47-60 (dtlag 55)
°C, a leadott energia 18-50 (4tlag: 33) watt, impedancia 90-130 (4tlag 102,5)
€ volt. A beavatkozds 160-220 (4tlag: 185) percet vett igénybe. Az abléciék
sordn AV block nem alakult ki, az ablci6 utdn megismételt elektrofiziol6giai
vizsgdlat kettGs AV csom6 palydt, indukélhat6 tachycardidt egy betegnél sem
igazolt. A 3-6 (4tlag: 4,7 hénapos) antiaritmids gy6gyszermentes utinkdvetés
sordn palpitici6 egy betegen sem jelentkezett. Szerz6k kezdeti tapasztalatai
alapjén, ami dsszhangban il kordbbi nemzetk&zi eredményekkel, a rédi6frek-
vencids AV csom6 modifikéci6 az AV csoma reentry tachycardidk gy6gyitéss-
nak igen hatékony &s biztonsdgos médja.

Keywords: AV node modification + dual AV node
pathways « radiofrequency ablation

Summary: This is a report on our initial experience with radiofrequency mo-
dification of the AV node. AV node modification with slow pathway ablation
was performed in 6 (3 female, age: 39-51, mean: 46,1) patients out of 12 un-
dergoing electrophysiology study and radiofrequency ablation for paroxysmat
supraventricular tachycardia in a three months period. Five patients had dual
AV node pathways and AV node reentrant tachycardia reproducibly induced at
electrophysiology study. In one patient with narrow QRS complex tachycar-
dia documented earlier during spontaneous tachycardia episodes but no indu-
cible tachycardia and no dual AV node pathways at electrophysiology study,
AV node modification was performed based on a presumptive diagnosis. Ra-
diofrequency energy was applied 5-12 (mean: 8,5) times in each patient using
temperature control mode (preset temperature: 60 °C). The achieved tempera-
ture was 47-60 (mean 55) *C, delivered energy 18-50 (mean: 33) Watt, impe-
dance 90-130 (mean: 102,5) Q. Procedure time was 160-220 (mean: 185) mi-
nutes. AV block did not develop, repeat electrophysiology test postablation did
not revedl dual AV node pathways or inducible tachycardia in any patient.
During foliowup of 3-6 (mean 4,7) months without antiarrhythmic treatment
no arthythmia recurrence was reported. Our initial experience with radiofre-
quency AV node modification in agreement with previously published data
suggest that this procedure is a safe and effective treatment for AV node reent-
rant tachycardia.

Levelezési cim: DR. CSANADI ZOLTAN, SZOTE 11. sz. Belklinika,
6720 Szeged, Koranyi fasor 6. Tel./fax: 06 (62) 311-787.
Tel(direct): 06 (20) 277-231. Email: csanadi@in2nd.szote.u-szeged

BEVEZETES

Az AV csom6 reentry tachycardidk pontos mecha-
nizmusa és aritmia szubsztrdtuma a mai napig nem
teljesen tisztdzott. Furcsa, de a medicindban nem
példa nélkiil 4116 paradoxon, hogy nem-farmakol6-
giai kezelésiik ennek ellenére rendkiviil sikeres. A
nem farmakolégiai kezelés kezdetben egyet jelen-
tett az AV csomd-His-koteg tengely miitéti roncso-
lasdval, amit a kialakul6 AV block miatt sziikség-
szerden pacemakerbeiiltetés kovetett. 1979-ben Pri-
chett és mtsai (38) szdmoltak be egy olyan esetrSl,
amikor a pitvar-kamrai atvezetés megszakitdsira
irdnyulé mdtét sordn teljes AV blockot nem sikeriilt
létrehozni, ennek ellenére a kordbban nagyon gya-
kori és sok panaszt okozé tachycardia epizédok a
mtét utdn teljesen megsziintek, és ismételt elektro-
fiziolégiai vizsgdlatok sorin AV csomé reentry
tachycardia nem volt indukélhat6. E véletlen felfe-
dezést kovetGen dolgoztik ki az aritmiasebészek az
in. AV csomé modifikicié technik4jat a 80-as évek
elsé felében (7, 40). A beavatkozis célja az AV cso-
mo reentry mechanizmus elimindldsa, a reentry koér
szelektiv megszakitdsa anélkiil, hogy pacemakerke-
zelést igényld teljes AV block alakulna ki. Ezt az AV
csomé koriill végzett sebészi metszésekkel (40)
vagy cryoabléciéval (7) sikeriilt elémi. A cardiopul-
mondlis bypasst igényl§ nyitott szivmftétek invazi-
vitdsuk és a nem elhanyagolhat6 operativ mortalitds
miatt sikerességiik ellenére sem valtak igazdn nép-
szer(ivé. Ugyanakkor a miitétek tapasztalatait fel-
hasznalva, percutin szivkatéter technikdra adaptil-
va a 80-as évek kozepét6l DC ablici6val végeztek
AV csomd modifikéciét az AV csomo reentry tachy-
cardia kezelése céljabél (10, 14). A fulguriciét a
Koch-hdromszogben, a tachycardia alatti legkora-
ibb pitvari elektrogram regisztréldsi helyén végez-
ték a retrogrdd gyors AV csomé palya megszakitisa
céljdbél. A pacemakerkezelést igénylS teljes AV
blockok magas ardnya, a DC abléicié potenciilis
szov6dményei (szivruptura, tamponid, koszortér-
kédrosodas, aritmogén géc kialakuldsa) miatt azon-
ban ez a kezelési méd sem volt idedlis. Mindamel-
lett ezek a prébélkozasok bebizonyitottdk, hogy az
AV csomé reentry tachycardidk szelektiv kezelése
percutin katéteres technikdval is lehetséges, €s
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megteremtették az alapokat a kifinomultabb, célzot-
tabb szovetroncsolési technika, a radiéfrekvenciis
abl4ci6 szdmadra. A ridi6frekvencids dram alkalma-
zisa katéterabldci6 céljabél (16, 17) jelentette azt a
mérfoldkovet, ami (egyéb ritmuszavarokéhoz ha-
sonl6an) az AV csomé reentry tachycardidk nem-
farmakol6giai kezelését is oly sikeres és széles kor-
ben elterjedt beavatkozéssa tette.

A hazai irodalomban Fazekas és mtsai (11) k6zol-
tek esetismertetést AV csom6 reentry tachycardia RF
ablici6val torténS gyogyitdsar6l. Jelen kdzlemé-
nyiinkben a radiéfrekvencids AV csomé modifikici-
6val szerzett kezdeti tapasztalatainkat foglaljuk
Ossze.

BETEGEK ES MODSZER

Betegek

Az 1996. augusztus 06. és oktéber 29. kozott pa-
roxysmalis supraventricularis tachycardia miatt
elektrofiziol6giai vizsgilatra és radiéfrekvenciés
katéter ablaciéra keriilt 12 beteg koziil 6 betegen
végeztiink AV csomé modifikéciot. Mind a hat be-
teg (3 ng, életkor: 39-51, dtlag 46,1 év) 12 elvezeté-
ses EKG-ja normilis volt, preexcitcié nem mutat-
kozott. Valamennyi betegnél keskeny QRS comple-
xus tachycardia legalabb egy alkalommal dokumen-
tdlt volt spontdn palpiticié alatt késziilt EKG-n. A
palpitici6k fennalldsira és gyakorisdgdra, a korabbi
antiaritmids gyégyszerelésre vonatkoz6 adatokat az
I. tdbldazatban foglaltuk 6ssze. A beavatkozais el6tt
valamennyi betegtSl részletes tijékoztatist ko-
vetden irdsos beleegyezést kértiink.

Elektrofiziologiai vizsgdlat

Az ablaciét minden esetben megel6zte a supra-
ventricularis ritmuszavar mechanizmusanak pon-
tos tisztdzasa céljabol elvégzett részletetes elektro-
fiziol6giai vizsgilat, amirel2 6rds E&hezést ko-
vetSen, antiaritmids gyogyszermentes allapotban
keriilt sor. Ennek részleteire terjedelmi okok miatt
nem térhetiink ki, csupan az AV csomé reentry me-

chanizmus diagnézisidnak leglényegesebb szem-
pontjait foglaljuk dssze, egyebekben utalunk ko-
riabbi munkénkra (8-9). A standard 4 elektréd katé-
teres (sinus coronarius, jobb pitvar, jobb kamra-
csiics, His-koteg) vizsgélat sordn els6ként incre-
mentélis kamrai ingerléssel €s kamrai extrastimu-
lusokkal a retrogrdd (kamra-pitvari) ingertiletve-
zetést vizsgaltuk. Retrogrdd AV csomé vezetés je-
leként értékeltiik: 1. a centrikus pitvari aktivaci6s
sorrendet (legkoraibb a pitvari elektrogram a His-
koteg csatornan), 2. a decrementélis retrograd in-
geriilet vezetést [a kapcsol4si id6 rovidiilésével az
dtvezetési (VA) id6 novekszik anélkiil, hogy a pit-
vari aktivaci6és sorrend véltozna]. A fentiek egyiit-
tal a retrograd jarulékos koteg vezetés kizardsanak
a kritériumai. A pitvar €s a sinus coronarius fel6l
végzett incrementdlis ingerl€ssel €s pitvari extras-
timulusokkal meghatiroztuk az AV csomé funkci-
6s gorbét. Kettds AV csomé pélya kritériuma a
kapcsolasi id6 10 msec-os csokkentésére bekovet-
kez6 S0 msec-os vagy azt meghaladé mértékd AH
id6 novekedés (,,jump”) volt. Amennyiben tachy-
cardiat nem sikeriilt indukélni, Isuprel infiziét in-
ditottunk (1-4 pg\min a sinus frekvencia 25-30%-
os emelkedéséig) €s a stimuldci6s technikikat
megismételtiik. Tachycardia indukcié esetén az
AV csomé reentry mechanizmus kritériumédnak
tartottuk, ha: 1. A tachycardia indukcié kritikus
mértékd AH id6 megnyiléassal jart egyiitt. 2. A
tachycardia sordn a retrograd pitvari aktivaci6s
sorrend centrikus volt. 3. A retrogrid vezetési
(VA) idd a His-kotegnél a 60 msec-ot nem haladta
meg. 4. A tachycardia alatt a His-koteg potenciél
megjelenésével szimultdn id6zitett kamrai extras-
timulusok nem eredményeztek pitvari preexcitaci-
6t (kamrai extrastimulust kévetSen az ,,A” hullim
megjelenése a vartndl minimum 20 msec-mal ko-
rdbban). Az elektrofiziolégiai vizsgéalatot a RF ab-
laci6és prébélkozéasok kozott tobb alkalommal, és
az utolsé6 égetést kovets 30 perc elteltével megis-
mételtiik. Sikeresnek konyveltiik el a beavatkozést
amennyiben: 1. Tachycardia nem volt kivélthato.
2. A kettSs AV csomo pélya fiziol6gia megsziint.

. I. TABLAZAT
Név  Nem  Eletkor Panaszok Antiaritmids
fennélldsa  gyakorisdga tartama gyégyszerek Betegeink demogrdfiai
és klinikai adatai
AL ffi 51 10 éve havonta 1-2 5-30 perc  Betaloc, Isoptin
PB ffi 49 5 éve havonta tobbszor  1-2 6ra Isoptin, Digoxin
AB nd 50 6 éve évente 5-6 15-120 perc  Isoptin, Rythmonorm
TL ng, 48 20 éve hetente tobbszor  3-120 perc  Isoptin, Betaloc
DT ffi 40 27 éve hetente tobbsz6r ~ 20-180 perc  Betaloc, Isoptin
K} né 39 12 éve havonta t6bbsz6r  15-60 perc  Rythmonorm
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1. dbra. Katéterpoziciok lassi palya ablacié soran LAO 40
(felsé abra) és RAO 30 (alsé dbra) leképezésbol.

Az ablacios katéter (Abl) a kontrasztanyaggal feltoltott
sinus coronarius (SC) szdjadék magassagaban

a tricuspidalis gyiiriin helyezkedik el. JP= jobb pitvar,
JKCS= jobb kamra csiics

Radiofrekvencias abldcio

A RF ablaciéra minden esetben a részletes elektro-
fiziologiai vizsgdlat utdn keriilt sor. Az egyik diag-
nosztikus (tobbnyire a His) katéter helyett 4 mm
hosszu distalis elektrodaval rendelkezd, hajlithaté
végl, quadripolaris ablaciés katétert (RF Mariner,
Medtonic-CardioRhythm; Cerablate, Osypka; Ab-
cath, Biotronic) vezettiink a tricuspidalis gytr@ pos-
teroseptdlis régidjdhoz. A katétert rontgendtvilagitas
mellett jobb eliilsé ferde (RAO 30) és bal eliilsé fer-
de (LAO 40) leképezést alterndlva poziciondltuk (1.
dbra). A RF dram generaldsa Atakr (Medtronic-Car-
dioRhythm) és HFA 20 (Biotronic) abldtorokkal tor-
tént, amelyek operdcids frekvencidja 400-1000 Hz.
Mindkét ablator hémérséklet kontrollalt médban mi-
kodtethetd, ezekkel 60 °C célhomeérsékletet allitot-
tunk be. A RF aram alkalmazdsa alatt a catheter po-
ziciét rontgenen folyamatosan ellendriztiik, az intra-
cardidlis €s testfelszini elektrogramokat rogzitettiik.
Az RF dram alkalmazdsokat a sinus coronarius sza-

2. abra. Bipolaris elektrogramok a tricuspidalis gyiriin.
Az dbran a tricuspidalis gyiri lathaté a megnyitott pitvar

feldl fényképezve a jobb eliilsé ferdének megfelelo

iranybol. A gyiirii kamrai felszinérél kis amplitidaoju
pitvari (,,A” ) és nagy amplitudéju kamrai

(,,V") elektrogram regisztralhaté, a pitvari felszin felé
haladva az AlV ardany megfordul.

jadék magassagéban kezdtiik a tricuspidalis gytrd
kamrai felszinén, ahol a distalis elektr6drél nyert
kamrai elektrogram amplitidéja a pitvari elektro-
gramnak legaldbb a készerese volt. A sorozatos RF
dram alkalmazasok sordn a tricuspidalis gytrd kam-
rai felszine fel6l a pitvari felszin irdnydba hiztuk
vissza a katétert, amit annak radiolégiai pozici6ja
mellett a pitvari €s kamrai elektrogram novekvo
aranya jelzett (2. dbra). Ily médon egy adott antero-
posterior magassdgban altaldban 3-4 RF 4ram alkal-
mazasra kertilt sor kiilénb6zé A/V ardnyok mellett.
Amennyiben a sinus coronarius magassdgiban a
fent leirtak szerint végzett égetések nem vezettek
eredményre, a katétert néhdny mm-rel anterior
irdnyba mozditva a linedris égetéssorozatot a fent
leirtakhoz hasonlé médon megismételtiik. A LAO
40 leképezésbdl a tricuspidalis gytrit 6éraként el-
képzelve a His-koteg 1 6ra, a sinus coronarius sza-
jadék 5 6ra magassagdban helyezkedik el, a com-
pact AV csom6 1-3 o6ra kozott (3. dbra). Ennek
megfeleléen az égetések sordn a 3 6ra magassdghoz
képest mindig posterior irdnyban maradtunk annak
érdekében, hogy az AV csomo sériilésének rizik6jat
minimalizaljuk. A Jackman munkacsoportja 4ltal le-
irt lassu pédlya potencidl (39) célzott keresésére nem
torekedtiink, de azokon a helyeken, ahol ilyen po-
tencialt vagy fragmentdlt pitvari elektrogramot re-
gisztraltunk, (4. abra) az ablaciét mindig megkisé-
reltiik. Az ablaciét 30-45 sec-ig folytattuk akkor, ha
az els6 10 masodpercben junkciondlis tachycardia
(JT) vagy junkcionalis iitések jelentkeztek (5. dbra).
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12
1 His potencial
regisztralasi helye

AV csomo

sinus c’oronarius
szajadek

6

3. dbra. A tricuspidalis gytrii sémdja bal eliilsé ferde
(LAQ) irdnybdl. A satirozott rész azt a teriilet jeloli,
ahol a rddidfrekvencids égetések még az AV dtvezetés
veszélyeztetése nélkiil elvégezhetok anatomiai , lassi”
AV csomé palya abldcié soran.

A RF dram alkalmazast azonnal megszakitottuk,
amennyiben a JT sordn anterograd vagy retrograd
blockolt iitést, blockolt vagy megnyult atvezetési
sinus iitést lattunk. Ha az ablaci6s kisérlet elsé 10
masodpercében JT nem jelentkezett, a RF dramot
leallitottuk, €s a katétert Gjra pozicionaltuk. Két-
harom olyan égetés utdn, aminek sordn j6 JT je-
lentkezett, a pitvari extrastimulus tesztet megis-
mételtiik, a tachycardia indukédlhatésaganak, a ket-
tés AV csom6 fiziolégia fennédlldsdnak a megitélé-
sére.

Sikeres ablédciét kovetden 30 perc elteltével a
részletes elektrofizioldgiai vizsgélatot megismétel-
tiik. A katéterek eltavolitdsa utdn a a punkcids nyi-
lasokra fed6kotést helyeztiink, és a beteg szamara 3
6rai 4gynyugalmat rendeltiink el, majd 4ltalaban 24
6ra elteltével otthondba bocsatottuk antiaritmids
gyogyszermentesen, napi 250 mg Colfarit szedését
javasolva 6 héten keresztiil.

EREDMENYEK

Elektrofiziologiai vizsgalat ablacio elott

A 6 koziil 5 betegben sikertilt kettés AV csomé pa-
lyét igazolni és az AV csomo reentry tachycardia ti-
pusos (lassi-gyors) formédjat reprodukdlhaté médon
kivaltani. Egy betegnél sem kettds AV csomd palyat
kimutatni, sem tachycardiat kivaltani nem sikeriilt,
sem gyogyszermentesen sem Isoproterenol maxi-
mum 4 pg/perc iv. infliziéja sordn. Ennél a betegnél
megnovekedett AV csomé atvezetés igazol6dott a
Benditt (2) altal leirt kritériumok alapjian. Az AV
csomo reentryn kiviil més tipusd ritmuszavart egy
betegen figyeltiink meg, akinél az AVCSRT néhany
esetben pitvarfibrilliciéba degenerdlédott, ami
gyors spontdn converzids hajlamot mutatott, ez a je-
lenség a beteg kordbbi, spontdn ritmuszavara sordn
is el6fordult.

Rddiofrekvencids abldcio

A procedira id6, értve ez alatt a sziven beliili elekt-
rod katéterek felvezetését €s poziciondldsat, az abla-
cidt, az azt megel6zd és kovets elektrofizioldgiai
vizsgélatokat 160-220 perc (atlag: 185 perc) volt. A
hémérséklet kontrolldlt (60 °C) iizemmoédban vég-
zett abldcidk sordn a leadott energia 18-50 (atlag:
33) W, az impedancia 90-130 (atlag 102.5) Q volt.
Coagulum képzddést a katétervégen egyetlen eset-
ben sem tapasztaltunk. Az AV csom6 modifikaci6-
hoz betegenként 5-12 (é4tlag 8,5) RF égetést végez-
tiilnk. Ezek sordn 3-8 (4tlag 5.3) alkalommal lattunk
vagy tartés JT-t vagy jelentSs szamu junkciondlis
itést. Néhany esetben a JT a RF dram alkalmazas
befejezését kovetden is még 5-10 sec-on keresztiil
megfigyelheté volt (5. dbra). Retrograd blockolt
junkciondlis titéseket néhany esetben lattunk, ilyen-
kor a RF alkalmazdst azonnal felfiiggesztettiik. Si-
nus iitésekben AV blockot vagy PQ megnyilast sem
ablécidk sordn, sem azt kovetden nem tapasztaltunk
még dtmenetileg sem. A leginkdbb anterior katéter

>

v

4. abra. Lassu palya potencial.

A felsé sor a tricuspidalis gyiri
posteroseptalis az alsé sor

az anteroseptalis régiojabol
elvezetett elektrogramot mutatja
(nem szimultan késziilt felvételek).
A felsé sorban a pitvari
elektrogram (,,A” ) utan kozvetleniil
lathato éles potencial ( T) az in.
wlassu palya” potencidlnak felel
meg. Az alsé sorban a pitvari

és kamrai (,V" ) elektrogramok
kozott, de az ,,A" hullamtél teljesen
elkiiloniilve ldthaté a His-kiteg
potencidl (kiilon nem jelolve).
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5. abra. Junkciondlis tachycardia
radidfrekvencids aram alkalmazds
alatt. A proximalis sinus

coronarius elektrédrol elvezetett

EKG-n sinus ritmusban a pitvari
(A) és kamrai (V) elektrogram jél
elkiiloniil (felsé sor). A RF aram

alkalmazds kezdete ( T) utdni 6to-

dik (mdsodik sor 3. ) iitéstol
kezdddden stabil junkciondlis

T RN Lo _\ | tachycardia figyelheté meg végig
HEARE 2a 5 fifse: Y| 1:1 ardnyi pitvar-kamrai vezetés-
; sel. A RF dram ledllitdsa (1) utdn
; £ - ] 1 |4 -1\ = | (3. sor 4. iités utdn) a junkciondlis
‘ T T T T L e i | tachycardia nem szfinik meg
SR 3 ' azonnal, a sinus ritmus
csak a legalsé sor utolso
i 3 litésére tér vissza.
Ablacié el6tt 2505 Ablaci6 el6tt
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6. abra. Pitvari extrastimulus teszt és AV csomé funkcio
gorbe lassii palya abldcié elétt és utan. Bal oldal:

Az abldcié elott végzett pitvari extrastimulus teszt sordn
390-es (1. sor) kapcsoldsi id6 (S1-S2) mellett 130 msec az
AV csomé atvezetési (A-H) id6. A kovetkezo extrastimulus
kapcsolasi ideje 370 msec (2. sor), ami az AH idé hirtelen
megnyiildasat (,,jump” ) eredményezte, jelezve, hogy

az dtvezetés a gyosrol a lassii AV csomo palyara valtott
(kettds AV csomé pdlya fiziolégia). A kapcsoldsi idé
tovabbi csokkentésére az AH ido fokozatosan tovabb nyii-
lik, és 250 msec AH id6 jelenti azt a kritikus pitvar-kamrai
késési idot, ami a tartés reentry tachycardia (RT)

beinduldsat eredményezi (3. sor). A lassu pdlya ablacio
utdn végzett pitvari extrastimulusok hasonlé kapcsolasi
idd mellett nem jarnak AH ido ugrdssal,

az elért maximalis AH id6 190 msec (3. sor).

Jobb oldal: Az AV csomé funkcié gérbe az AV csomo
datvezetési idot (A2-H2, msec) abrazolja a pitvari
extrastimulusok kapcsolasi (Al1-A2, msec) idejének
fiiggvényében. Az abldcié elétti gorbén folytonossag
megszakadds lathato, a gyors és a lassi pdlya vezetés
kozotti kiesés miatt, ablacié utan a gorbe
folytonossa valik.
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pozicié abldci6 sordn 1 betegnél 3-4 6ra magassagé-
ban volt (LAO 40), a tobbi betegnél 4-5 éra kozott.
Lassi palya potencidlt 3 betegnél sikeriilt regisztral-
nunk.

Elektrofiziologiai vizsgdlat abldcié utdn

és utdnkévetés

A modifikicié utdn 6t betegnél megszint a kettSs
AV csom6 pélya fiziol6gia és a tachycardia indukal-
hatésdg (5, 6. dbra). Az AV csomé ERP az ablici6
utdn 20-30 (4tlag: 25) msec-mal volt rovidebb a
gyors AV csomé pélya ablici6 el6tt mért ERP-ndl.
A retrograd (kamra-pitvari) dtvezetés nem viltozott
az abldci®t kovetSen. A kettds AV csomoét €s indu-
kélhat6 tachycardidt nem mutaté beteg esetében az
abldcié utdni elektrofizioldgiai vizsgilat lényeges
véiltozast nem mutatott.

A procediirdval osszefliggésbe hozhaté szovod-
mény 1 betegen alakult ki, aki a beavatkoz4s utdn 2-
3 Orédval 1€gzéssel szinkron bal mellkasi fdjdalmat
panaszolt. Ennek hétterében pneumothorax igazol6-
dott ami 2 napos mellfiri szivist kdvetden gy6gyult.
A 3-6 hénapos utdnkovetés sordn antiaritmids gyogy-
szert egy beteg sem szedett. Palpitaci6, ritmuszavar-
ra utal6 egyéb panasz a hat beteg egyikében sem je-
lentkezett, a kontroll 12 elvezetéses EKG kéros val-
tozédst nem mutatott.

MEGBESZELES

A kettGs AV csom6 pélya fizioldgia és az ennek ta-
lajin kialakulé AV csom¢ reentry tachycardia keze-
lésére alkalmazott AV csomé modifikicié torténhet
a lassi vagy a gyors AV csomo pélya ablicidjdval.
Kezdetben, a miitét és a DC abl4cié hagyomanyait
folytatva a ,,gyors pdlya” ablaci6t (anterior megko-
zelités) alkalmaztik gyakrabban (5, 12, 18, 27-29).
Roman és mtsai (39) 1990-ben szdmoltak be el-
s6ként arrél, hogy a Koch-hdromszog posterior te-
riiletén végzett rddiéfrekvencias égetésekkel, a ,,las-
anterior megkozelitésnél biztonsdgosabban, kisebb
AV block rizik6val gydgyithaté az AV csomé
reentry tachycardia. Ett6l kezdve a posterior meg-
kozelitést egyre kiterjedtebben alkalmaztdk €s nap-
jainkra a preferalt beavatkozdssd vélt a legtobb
elektrofizioldgiai kdzpontban (13, 20, 22, 26, 43).
Az n. lassid pdlya a compact AV csométdl poste-
rior irdnyban helyezkedik el, jelenlegi ismereteink
szerint az AV csoméhoz posterior irdnybdl érkezd
lassi ingeriiletvezetési sajatsaggal, és rovid ERP-sal
rendelkez6 pitrvari munkaizom sejtek alkotjdk (21,
33-34). Az anatémiai viszonyokat a 7. dbra szem-

I€lteti. Az AV csomé a Koch-haromszog csiicsdban
helyezkedik el, a hdromszog hatérait a tricuspidalis
gylird septalis szegmense, a ,,Todaro-féle redS”
(tendon of Todaro) és a sinus coronarius szdjadéka
alkotjdk. A lassi AV csomé pélyidnak, ennek az
elektrofiziolgiailag ugyan j6l meghatirozhat6, de
morfol6giailag nem kimutathaté struktirinak a
megsziintetésére kétféle technika terjedt el: az tin.
anatomiai megkozelités és az elektrogram vezérelt
lassi palya ablécié. Az elektrogram vezérelt ablicié
sordn a RF dram alkalmazés helyének pontos kiva-
lasztdsa az abldci6s katéter végérGl nyert bipolaris
pitvari elektrogram morfol6gidja alapjin térténik
(13, 39, 20). A tricuspidalis gyfirii posteromedialis
részén, a sinus coronarius szdjadék koriil kezdett
térképezés sordn olyan katéterpoziciét keresiink,
ahol a pitvari €s kamrai elektrogram ardnya (A/V)
0,5-6t nem haladja meg, és a pitvari elektrogram
complex, tobb komponensi, és lehetleg lassd pa-
lya potencidl is l4thatd. A lassi pdlya potencidl a
pitvari electrogram utédn kozvetleniil megjelené éles
jel, ami morfolégiailag a His-koteg potenciidlhoz
hasonl6, de idGbeli megjelenése attél eltérs, annil
koraibb (4. dbra). Ujabb adatok szerint (37) ezek a
potencidlok nem specifikusak, kettGs AV csomé p4-
lya és AV csom6 reentry tachycardia nélkiil is tobb-
nyire kimutathat6ak a sinus coronarius szijadéka
koriil, s6t attél tdvol is a jobb pitvarban. Az anaté-
miai megkozelités (22, 26, 43) sordn a RF 4ram al-
kalmazis helyét az ablaciés katéter atvilagitissal
meghatérozott poziciéja alapjdn valasztjuk ki, a dis-
talis elekr6darél nyert EKG-nak csak annyiban van
szerepe, hogy a pitvari és kamrai elektrogram amp-
litdd6ja alapjdn itéljiik meg, hogy a tricuspidalis
gy(lril pitvari vagy kamrai felszinén van a katéter
vége. Az égetést a Koch-hdromszog bazisén a sinus
coronarius szdjadék koriil kezdjiik és szisztematiku-
san, anterior irdnyban haladva kozelitiink a hdrom-
szog csiicsdban elhelyezked6 AV csoméhoz, ekoz-
ben minden egyes antero-posterior ,,1épcsén” a tri-
cuspiddlis gylrd kamrai felszinét6l a pitvari felszi-
néig vonalszer{i ablaci6s 1ézi6t alakitunk ki a katé-
ter visszahtzasdval (2. dbra). E két kiilonb6z6 ab-
lacids stratégia hasonld, 90% koriili sikerratival ké-
pes a lassti AV csomoé pélydkat megsziintetni, k$zot-
tilk a valasztdst az adott ablaciés centrum preferen-
cidja donti el. Mindkét médszer sordn fontos és az
ablacié sikerét eldrevetitS jel a junkciondlis tachy-
cardia vagy junkciondlis iitések jelentkezése a radi6-
frekvencids égetés alatt (24, 31, 42). Ennek pontos
magyarazatit nem ismerjiik, feltehetGen az AV cso-
moé hShatéisra adott valaszardl van sz, esetleg spe-
cialis hé transmissziés tulajdonsigi szovet kozveti-
tésével a posteroseptalis regié és a gyors AV csomé
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7. abra. A Koch
haromszég anatéomidja.
A hdromszog bazisdt

a sinus coronarius (SC)
szajadéka, két szarat
(szaggatott vonal)

a tricuspidalis gytirii
septalis szegmense és a
. Todaro féle reds"
(tendon of Todaro)
alkotjdk. Az iin.
compact AV csomé

a haromszog csucsdaban
(*) helyezkedik el.

palya kozott (31). A gyors AV csomo palya sériilé-
sének, AV block kialakuldsdnak a fenyegetd veszé-
lyét jelzik a blockolt junkciondlis iitések, ezek azon-
nali felismerése és a RF dram megszakitdsa elen-
gedhetetlen a biztonsagos AV csom6 modifikécid-
hoz (24, 42).

Donté fontossdgu része a procedurdnak az ismé-
telten elvégzett elektrofizioldgiai vizsgélat. Ezt ér-
demes megismételni minden egyes olyan égetés
utdn, amir6l gy gondoljuk, hogy kurativ hatdsu le-
hetett. Ilyenkor teszteljiik egyrészt a tachycardia in-
dukélhatésagot, masrészt a kettés AV csomé palya
jelenlétét. Az ablacié sikerét jelzé végeredmény
(endpoint) egyes szerzdk szerint a tachycardia indu-
kalhatésaganak és a korabban latott kettés AV cso-
mo pdlya fiziol6gidnak a megszinése (30). Masok
eredményei alapjan megfelelé endpoint az is, ha
tachycardia sem gyodgyszermentesen sem Isoprote-
renol infizié mellett nem indukalhato, fiiggetleniil
attél, hogy a kettés AV csomé pélya fiziolégia to-
vabbra is fenndll, s6t akar egyszeres AV csomo echo
titések is elofordulnak (6, 19, 23, 32). Hosszu tava
utdnkovetések szerint a kozvetlen postablécios teszt
alapjan sikeres AV csomé modifikaciot kovetden
2,5-13%-ban kell a tachycardia paroxysmusok
visszatérésével szamolni (6, 19, 23, 30, 32). A kettGs
AV csomo pdlya megsziinését eredményezé modifi-
kdcié utdn a gyors AV csomd pdlya refracter perié-
dusa az ablaci6 elétti értéknél 20-30 msec-mal rovi-
debb, mely jelenség pontos magyarazatit nem is-
merjiik (35-36).

Az altalunk alkalmazott stratégia a lassi pdlya
ablacidjara els6sorban anatémiai, hiszen nem tore-

kedtiink a lassu palya célzott keresésére, de azt min-
dig megkiséreltiik, ha lassi palya potencialt sikeriilt
regisztrdlnuk. A radiéfrekvencias égetésnek Kkitett
teriilet ennél a megkozelitésnél feltehetGen nagyobb
mint az elektrogram vezérelt lassi pdlya ablacié
esetében, de ez ésszerli kompromisszumnak tiinik a
technikailag egyszeriibb beavatkozas, a feltehetGen
rovidebb atvildgitasi- és procedira id6 érdekében.
Mind az 6t betegiink esetében, akiknél kettés AV
csomod palya kimutathaté volt, az ablacié a lassi
palyat is megsziintette a tachycardia indukalhatésa-
ga mellett. Ez megfelel annak a torekvésiinknek,
hogy a modifikdciéval az optimdlis végeredményt
érjiik el, amennyiben ez a szokdsos mértéket meg-
halad6 AV block rizikéval nem jar. A gyakorlatban
ez azt jelenti, hogy az ablaciét addig folytatjuk,
amig az ellenérzd pitvari extrastimulus teszt sordn a
kettés AV csomé palya fiziolégia el nem tdnik (6.
dbra), amennyiben ezt gy tudjuk elérni, hogy a
LAO leképezésbdl 3 6ranak megfeleld képzeletbeli
vonalat (3. dbra) anterograd iranyban nem kell at-
Iépniink. Ha az AV csomoéhoz ennél kozelebbi ége-
tésre lenne sziikség, vagy barmely ablécids kisérlet
soran akarcsak atmeneti AV block alakul ki, abban
az esetben nem erdltetjiik tovabb a lassu palya abla-
ci6jat, és megelégsziink annak modifikaciéjaval,
amit a tachycardia indukalhatésdganak megsziinése
bizonyit gyégyszermentesen és Isoproterenol infi-
zi6 mellett.

Egy betegiinkben nem sikeriilt sem tachycardiat
kivéltanunk, sem kettés AV csomé palyat igazol-
nunk. Ebben az esetben nem volt egyértelmi bizo-
nyitékunk a tachycardia mechanizmusit illetGen. A
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beteg spontdn palpitici6ja alatt késziilt EGK-n
azonban a reguldris keskeny QRS complexus tachy-
cardia dokumentilt volt, jarulékos koteg jelenlétét
(akdr rejtett kiteget) az elektrofiziologiai vizsgilat-
tal egyértelmien kizartuk. Mindezek alapjan a sz6-
ba johet6 aritmia mechanizmusok kdre leszdkiilt 41-
land6 AV 4tvezetéssel jaré pitvari tachycardidra
vagy pitvarlebegésre és AV csomé reentryre, ez
utébbit hagyvdn a val6sziniibb mechanizmusnak.
Az AV csomé modifikécié tehit ebben a betegben
csupin val6szinlségi diagnézis alapjén tortént, ra-
adédsul a kettG6s AV csomé pélya és az indulkéilhat6
tachycardia hidnya a beavatkozds eredményének
prompt megitélését is kizdrta a posztablaci6s teszt
sordn. A fentiek ellenére megkiséreltiik az AV cso-
mé modifikici6t, mivel nagyon panaszos betegrél
volt sz6. Az abléciék sorin tobb alkalommal észlelt
hosszantart6 junkciondlis tachycardia sikeres modi-
fikici6t val6szindsitett, a beteg 4 hénapos panasz-
mentessége arra utal, hogy a feltételezett diagnosis
helyes, a beavatkozis klinikailag sikeres volt. A
fentivel megegyezs szituicié optimélis kezelésére
vonatkozé irodalmi adatot nem taldltunk, de olyan
esetekben, ahol az elektrofiziolégia kettds AV cso-
mo pélyit igazol induk4lhaté tachycardia nélkiil, és
a kor4abbi klinikai tachycardia dokumentalt, egyér-
telmiien javasolt a modifikécié (3).

A beavatkozissal §sszefiiggd szovodmény egy
betegiinkon fordult el§, akinél a subclavia punkci6é
kapcsan melldri szivést igényl6 pneumothorax ala-
kult ki. Pitvar-kamrai blockot még itmenetileg sem
észleltiink. A viszonylag kezdeti (1987-1992 ko6z6t-
ti) RF abl4dci6s tapasztalatokat Osszegz§ MRFS
(Multicenter European Radiofrequency Survey) ta-
nulményban szerepl6 880 ridiéfrekvencids AV cso-
mé6 modifikéciéra keriilt beteg kozott a végleges pa-
cemakerbeiiltetést igényl6 AV block elSforduldsa
lassid pilya abl4ci6 esetén 2%, gyors AV csomé pa-
lya ablici6 esetén 5.3% volt (15). Az észak-ameri-
kai tapasztalatokat osszegz6 NASPE felmérés tobb
mint 5000 AV csomé modifikacié sordn az &sszes
komplikicié gyakorisdgit beleértve az AV blockot
is 1% alattinak talalta (41).

Sajit eredményeink tiikkrozik az irodalomban ko-
z6lt magas sikerrdtdt, hiszen a beavatkozds vala-
mennyi betegiinkben sikeres volt az abl4cié utini
elektrofiziolégia és a 3-6 hénapos utdnkdvetés alap-
jén. Betegeink tobbségénél az ablicié tobb évtize-
des, gyakori panaszt okoz6 egészségiigyi problémét
zért le, miutdn tobbsz6ros farmakoldgiai prébalko-
zisok eredménytelennek bizonyultak. Ezek a bete-
gek egyéb lényeges belszervi betegségben nem
szenvedtek és csupédn a tachycardia paroxysmusok
miatt nem élhettek teljesen egészséges életet. Bar a

supraventrikuldris aritmidk 4ltaldban nem élet-
vesz€lyes ritmuszavarok, ezeknek a betegeknek az
életmindségi mutat6i a szivinfarctuson atesett vagy
a krénikus szivelégtelenségben szenvedd betegeké-
hez hasonl6ak vagy annil rosszabbak (4). Szdmuk-
ra a radidfrekvencids abldci6 a végérvényes gy6-
gyulés lehetGségét jelenti egy egyszeri beavatkozis
sordn, anélkiil, hogy ezt kovetGen birmilyen tart6s
gyogyszerelésre, életmddi restrikciéra, vagy rend-
szeres orvosi ellen6rzésre lenne sziikség. Osszeha-
sonlité koltségvizsgdlatok szerint a gyégyszerre-
zisztens és gyakori ambuléns ell4tdst igényl6 ese-
tekben az ablaci6 a két €évnél hosszabb farmakolégi-
ai kezelésnél mir kifizetGdobb, a tartés gyégyszere-
1és mellett panaszmentes esetekben is a gy6gyszer-
szedés 4ra néhédny év alatt eléri az ablaci6 egyszeri
koltségét (25). Az Amerikai Kardiol6égus Kollégium
és az Amerikai Szivtirsasdg kozos, 1995-6s ajanla-
sa (43) szerint a rddiéfrekvencids ablacié abszolit
indik4lt minden betegen, akinek AV csomé reentry
tachycardidja gydgyszerrezisztens, vagy a beteg
nem kivan hosszi tivon gy6gyszert szedni. A hazai
ridi6frekvencids abldciés kapacitds tovdbbi bgvité-
se a feltétele annak, hogy a magyar betegek kezelé-
sében ezt az ajanlast érvényesiteni tudjuk.
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Differential Diagnosis of Paroxysmal Supraventricular Tachycardias by
Administration of Adenosine during Sinus Rhythm

Z. CSANADI, Z. TOROK, C. FOLDESI, M. C. SANADY
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Summary

According to recently published data, administration of adenosine-5'-triphosphate (ATP) during sinus rhythm can
be used to identify dual AV node physiology. The aim of our study was to test, whether adenosine, the end-product
of the ATP metabolisation cascade has the same potential in revealing slow pathway conduction. 38 patients (pts)
undergoing electrophysiology study (EPS) and radiofrequency (RF) ablation for paroxysmal supraventricular
tachycardia (PSVT) were enrolled. All pts had documented PSVT and either atrioventricular node re-entrant tachy-
cardia or atrioventricular re-entrant tachycardia was confirmed at EPS. A rapid iv. bolus of adenosine was admin-
istered at 6 mg and 12 mg doses through a sheath in the femoral vein to all patients prior to atrial stimulation. Dual
AV node pathway physiology was defined as an increment in AH interval of 50 msec or more between two consec-
utive sinus beats after adenosine or after a 10 ms decrement in coupling interval during atrial extrastimuli. The
slow AV node pathway was successfully ablated in 15/20 pts verified by atrial extrastimulus tests after ablation.
Atrioventriular block (AVB) for one or more beats was observed in 10/15 pts in response to adenosine post-abla-
tion, while no significant change in AH time was found in the other five pts. In 2/20 pts who had slow AV node path-
way modification (dual AV node pathways but no inducible tachycardia on Isuprel), AVB also appeared in response
to adenosine after ablation. Successful ablation of the fast AV node pathway was performed in 3 pts after failure
of slow pathway ablation. No post-ablation adenosine test was performed in these pts. Pts who had accessory path-
ways with anterograde conduction and overt pre-excitation showed no dual AV node pathway physiology at EPS
or adenosine test post-ablation. According to our results, the adenosine test is reliable in revealing dual AV node
pathway physiology and in identifying success after RF ablation or modification of the slow AV node pathway.

Key Words
AVNRT, RF ablation, adenosine-5'-triphosphate (ATP)

Background

Atrioventricular node (AV) re-entry or atrioventricular
re-entry is the arrhythmia mechanism in more than
90% of all paroxysmal supraventricular tachycardias
(PSVT). Differential diagnosis of these two entities
during invasive electrophysiology study (EPS) is based
on standard criteria including demonstration of dual
AV node pathway physiology with atrial extrastimuli.
In a recent report [1-3], administration of adenosine-5'-
triphosphate (ATP) during sinus rhythm was shown to
be a valuable test in making dual AV node pathway
physiology apparent even on the surface electrocardio-
gram. Adenosine, the end product of the ATP

metabolisation cascade with a very short half-life has
recently been widely used to terminate supraventricu-
lar tachycardias with less adverse effects than ATP.
Indeed, due to its efficacy and safety profile, adenosine
of 6 or 12 mg has become the drug of choice for most
physicians to terminate PSVTs.

The aim of our study was to investigate, whether
adenosine can also be used in the differential diagnosis
of PSVTs based on it's potential in revealing dual AV
node pathway physiology in a consecutive series of
patients undergoing EPS and radiofrequency (RF)
ablation for PSVT.
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Figure 1. A typical response to Adenosine in a patient with dual AV node pathways and AV node re-entrant tachycardia before
and after slow AV node pathway ablation. Pre-ablation (upper panel) a 90 ms jump was observed in the 4" beat after a 6 mg
Adenosine bolus. Post-ablation (lower panel) slight prolongation in the AH interval (65-80 msec) after Adenosine is followed
by atrioventricular block (4" beat). I, 11, IIl, V1, V5: surface leads; HRA: High Right Atrium, HBE: His Bundle Electrogram.

Methods

38 patients (23 female, age: 16-63 years) undergoing
EPS and RF ablation for PSVT were enrolled. All
patients had documented PSVT and either atrioventric-
ular node re-entrant tachycardia (AVNRT) or atrioven-
tricular re-entrant tachycardia (AVRT) was confirmed
at EPS using standard criteria. Patients with atrial
tachycardia or flutter were excluded.

A rapid iv. bolus of Adenosine was administered at 6
mg and 12 mg doses through a sheath in the femoral
vein to all patients prior to atrial stimulation. Dual AV
node pathway physiology was defined as an increment

in AH interval of 50 ms or more between two consec-

utive sinus beats after Adenosine or after a 10 ms
decrement in coupling interval during atrial extrastim=
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uli. The 12 mg dose was applied, if the criterion for
dual AV node pathways was not met with the 6 mg
dose. After evaluation of the arrhythmia mechanism,
RF ablation was performed in the same session. For
AVNRT, always the slow AV node pathway was tar-
geted initially, followed by ablation of the fast pathway
if attempts at slow pathway ablation did not eliminate
dual AV node pathways or tachycardia inducibility
with or without Isuprel infusion. In patients with overt
pre-excitation, the Adenosine and atrial extrastimulus
test were repeated after RF ablation of the accessory
pathway. The Adenosine test and EPS were also
repeated after RF modification or ablation of the slow
AV node pathway.

Results

AVNRT was diagnosed in 20 patients based on atrial
extrastimulus testing. In 14 of these 20 patients, dual
AV node pathway physiology was revealed with the
help of the Adenosine test pre-ablation. Single AV
node echo beat was also observed after adenosine in 3
of these patients, however, AVNRT was not induced in
any patient. None of the 20 patients with atrioventric-
ular re-entrant tachycardia showed signs of dual AV
node pathways with Adenosine. Therefore, the
Adenosine test proved to have 70% sensitivity and
100% specificity in the diagnosis of dual AV node
pathways. A positive Adenosine test was achieved
using the 6 mg dose in 9 and the 12 mg dose in 5
patients.

The slow AV node pathway was successfully ablated in
15 out of 20 patients indicated by elimination of the
slow AV node pathway at atrial extrastimulus test after
ablation. Atrioventricular block in 1 or more beats was
observed in 10 out of these 15 patients in response to
Adenosine post ablation, while no significant change
in AH time was found in the other five patients. In two
patients out of the 20 who had slow AV node pathway
modification (dual AV node pathways but no inducible
tachycardia on Isuprel), atrioventricular block also
appeared in response to Adenosine after the ablation.
Successful ablation of the fast AV node pathway was
performed in 3 patients after unsuccessful attempts at
slow pathway ablation. No post ablation Adenosine
test was performed in these patients. Patients who had
an accessory pathway with anterograde conduction and

overt pre-excitation showed no dual AV node pathway
physiology at EPS or Adenosine test post-ablation.
Atrial fibrillation episodes with spontaneous termina-
tion developed after Adenosine in two out of 38
patients, but no other complication was observed.

Discussion

Endogenous nucleotides are known to have a strong
effect on AV node conduction and ATP has been used
to terminate PSVTs dependent on AV node conduction.
During metabolisation, ATP breaks down to
Adenosine-5" diphosphate (ADP), then Adenosine-5°
monophosphate (AMP) and eventually to Adenosine.
These metabolites are known to also have similar
effects on AV node conduction resulting in an undesir-
ably prolonged effect of ATP in some patients. On the
contrary, Adenosine, the last metabolite in this cascade
has a very short half-life that makes it an ideal drug to
terminate PSVT without the disadvantage of a pro-
longed AV conduction block.

The diagnostic use of ATP recently proposed by
Belhassen’s group [1-3] is based on its potential to

- selectively block the fast AV node pathway in patients

with dual AV node pathways and AVNRT. They report-
ed a 76% sensitivity with administration of multiple
doses of ATP. In our study with 1 or 2 doses of
Adenosine a similar result for sensitivity (70%) was
achieved, indicating that Adenosine administration is a
simple and safe test with excellent sensitivity and
specificity for differentiation of the arrhythmia mecha-
nism in patients with PSVT. The Adenosine test was
also found to be reliable in identifying success after RF
ablation or modification of the slow AV node pathway.
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498 Atrioventricular conduction

P2606 | Concealed capture of the accessory pathway:

observation during low amplitude long duration
direct current stimulation

X. Chen, G. Hindricks, H. Kottkamp, S. Willems, W. Haverkamp, A,
Martinez-Rubio, B. Rotman, M. Shenasa, M. Borggrefe, G. Breithardt. Dept. of
Cardiol., Univ. Minster, Germany; Inst. for Res. in Arterioscl., Univ. Minster,
Germany

Recently, we have shown that subthreshold stimulation may terminate ortho-
dromic tachycardia when applied close to the ventricular insertion of accessory
pathway. In the present study, a new finding was observed during subthreshold
stimulation using fong duration (>2 sec) constant current pulses with low power
output {LDC). 32 consecutive patients with feft-sided concealed accessory path-
way underwent radiofrequency catheter ablation. The ablation catheter was ret-
rogradely placed at the ventricular side beneath the mitral annulus. LDC was
applied at target sites before delivery of radiofrequency energy. in 10 patients a
cor led capture of v pathway by LDC was noted during orthodromic
tachycardia and/or sinus rhythm which presented as termination and/or induc-
tion of orthodromic tachycardia by a retrograde capture of the atrium without
capture of the local ventricle, although LDC was applied in the left ventricle. At
these sites, a8 presumed accessory pathway potential was recorded in 5 of 10
cases. The mean current intensity for capture of accessory pathway was 1.2 &
0.8 mA compared to 3.2 = 1.4 mA for capture of the focal ventricle {p < 0.05).
Application of radiofrequency current at these sites successfully abolished the
accessory pathways in all patients.

Conclusion: The stimulation threshold of concealed accessory pathway is sig-
nificantly lower than the local ventricle. This property of concealed accessory
pathway might be responsible for the unidirectional conduction of these path-
way. Concealed capture of accessory pathway can be used for precise identifi-
cation of target site of accessory pathway.

P2607 | Electrophysiologic study on atrlo-nodal input(s))

from the {eft atrlum: significance of discrepant
AH Intervals from different left atrial sites

F. Suzuki, T. Kawara, K. Tanaka, N, ishihara, N. Doshida, K. Hirao, K. Higjima,
M.H. Lehmann. Tokyo Medical & Dental University, Tokyo, Japan; Wayne State
University/Harper Hospital, Detroit, Mi, USA

Studies in humans have found left{L) atriafA) stimulation via the cotonary Si-
nus{CS) to elicit significantly shorter AH intervals as compared to right{R) A stim-
ulation, but whether pacing at different LA sites (anterior vs. posterior, i.e., far
distal |D] vs. proximal {P] CS) affects the AH interval has not been studied. Hence,
in 22 pts, we compared the effects of stimulation from various A sites, including
anterior high RA{HRA), DCS, mid{M}-CS and PCS, on: stimulus (S}-A, AH and SH
intervals on the His bundle electrogram. Paced cycle length differed for each pt
{range 900~-350 msec, mean 532 msec), but conduction intervals from different
A sites were compared using identical cycle length in each pt.
Results in stimulation site (mean values, in msec).

HRA [T MCS PCS
SA interval® 34 57 44 32
AH interval! 123 104 95 20
SG interval® 158 162 139 122

* each significantly different except for HRA vs. PCS; * each significantly different ex-
cept for MCS vs. PCS; ¥ each significantly different excent for HRA vs. DCS.

In 13 pts, the discrepancy in AH intervals during DCS vs. PCS stimulation was
» 15 msec: in 9 pts this difference was only <10 msec, considered within the
range of measurement error. Thus, in a significant portion of pts, discrepant AH
intervals ware demonstrated during stimulation from DCS vs. PCS. These previ-
ously undescribed observations suggest that the atrial wavefronts and/or atrio-
nodal inputs toward the atrioventricular node may not be simply dual {right vs.
feft), but may be triple {RA, anterior LA and posterior LA}, or even more. Thus,
electrophysiologic studies on atrioventricular nodal conduction that involve LA
stimulation must take into account actual location of the stimulation site (anterior
or posterior) in order to properly intergrat the findings.

P2608 | Atrioventricular re-entry in patients with dual
atrloventricular node pathways: implications for
ablative therapy

Z. Csanadi, George J. Klein, Raymond Yee, Ranjan K. Thakur, Huagui G. Li.
University Hospital, University of Western Ontario, London, Ontario, Canada

Dual AV node pathway physiology frequently coexists in patients with acces.
sory atrioventricular pathways (AP). To examine the implications of this in pa.
tients with atrioventricular reentry, we identified 36 patients with both phenom.
ena. There were 19 men and 17 women, aged 30 + 13 years (mean + SD). 27
had bidirectional AP and 9 had retrograde conduction only. 16 patients utilized
the anterograde slow AV node pathway (SP) during atrioventricular reentry tachy.
cardia (AVRT), while 7 utilized the fast pathway (FP) and 4 utilized both the FP ang
SP alternately, Both the cycle length (CL) and AH interval (AHI) were significantly
longer during SP dependent AVRT (CL: 406 + 58, AHI: 226 3 50), versus FP de.
pendent AVRT (CL: 321 £ 43, AHI: 124 4 24, P < 0.05). Two patients had only Ay
node reentry tachycardia {AVNRT} inducible in spite of the presence of the AP I
six patients both AVNRT and AVRT (2 SP. 3 FP. 2 FP + SP) were inducible,

Four patients with technically difficult AP were cured of reentrant tachycardia
by AV node modification with SP (3) or FP (1) ablation,

We conclude that AVRT with dual AV node pathway physiology frequently de.
pends exclusively on either the SP or FP for clinical AVRT. This may provide ad-
ditional options for ablation in technically difficuit cases.

P2609 | Interaction between a- and g-pathways in dual

atrioventricular nodal conduction characteristics

D. Pfeiffer, J. Tebbenjohanns, B. Schumacher, W. Jung. M. Mang, B. Lideritz.
Department of Cardiology, University of Bonn, Gi y

Current concepts of the mechanism of atrioventricular nodal reentrant tachycar-
dia (AVNRT)include fast (alpha) and siow (beta} pathways (PW) of AV node, which
are used for the reentrant circuit. To prove the concept of two AVN pathways with
separate conduction characteristics we investigated effective refractory period
{ERP) of AVN PWs before and after radiofrequency (RFC) abolishment of slow
PW in 14 patients (pts).

Methods: All pts had an immediate (30 min after last RFC) and a late (3-5
months) electrophysiologic study with 3 different basic cycle lengths (CL) {600,

500, 400 ms).
Results:
Before RFC After RFC p
Sinus CL 852 + 104 769 £ 132 ns
Gap-phenomenon 6 {43%) 0 <005
ERP alpha 31058 264 4 49 <0.05

Conclusions: {1) Conduction of beta PW prolongs ERP of alpha PW Ablation
of beta PW results in shortening of ERP of alpha PW. {2) Unchanged sinus cycle
length (CL) demonstrated that this phenomenon is undependent of higher adren-
ergic tonus after AFC. (3) Gap phenomena in biphasic AVN conduction depend
on interaction between both PWs and abolished after RFC ablation of beta PW.
(4) Dual AV conduction with separate PWs do not explain these observations.
Concea'ed conduction in the fast pathway may be a mechanism of interrogation
between both PWSs. (S) The results indicate that beta PW ablation can be per-
formed although alpha PW conduction is instable in selected patients. The AVN
conduction characteristics after beta PW ablation can not be predicted out of
alpha PW conduction before RFC ablation of beta PW,
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Atrioventricular Block With Prolonged H-A Interval and Cycle Length
During Slow-Fast Atrioventricular Nodal Reentrant Tachycardia: Evidence
for His Bundle as the Distal Insertion Site of the Slow Pathway

Hue-Teh Shih, Alexander Drtil, Sohail Jalal, Anne H. Dougherty, Deborah Wolbrette,
Gerald V. Naccarelli. University of Texas Medical School at Houston, Houston, Texas

Although the proximal insertion of the atrioventricular (AV) nodai slow pathway is
established by catheter ablation, the distal insertion is not well defined. Among 68 patients
with AV nodal reentrant tachycardia (AVNRT), 5 had 2:1 AV block (AVB) during slow-fast
AVNRT that was subsequently eliminated with selective slow pathway ablation. All 5
females (age 25 £ 5 y) had cycle length alternans during 2:1 AVB. The longer A-A (274 +
7 vs. 260 £ 9 msec, p=0.045) and H-A (95 £ 14 vs. 83 £ 15 msec, p=0.009) intervals were
both associated with blocked instead of conducted beats, suggesting that the prolonged cycle
length was due to prolonged H-A interval. For AVNRT to continue, AVB can only occur
distal to the slow pathway. If the distal insertion of the slow pathway is proximal to the
His bundle, the H-A interval should be constant, or shorter when there is conduction delay
in the His bundle, because the H-A interval should be the difference between the slow
pathway-atrium conduction time (x) and the slow pathway-His bundle conduction time (y)
(Figure A). Moreover, shorter A-A interval should be associated with blocked beats, due to
decremental properties of the AV node (RP-PR relationship). CONCLUSION: the distal
insertion of the slow pathway should be within, but not proximal to, the His bundle. When

the His bundle develops con-

A x y, H (A) A x H
- el ® duction delay during slow-fast
AV AV .
7 His bundle Hisbundle AVNRT, AVB occurs distal to
the slow pathway insertion site,
1 h 5 p 2
@ ‘sow pacvey slow pathway - iih concomitant prolongation
C°"'_‘:":"I¥,:e":‘:‘;l of A-A and H-A intervals
% nx=y i B).
longer y --> shorter H-A 1Espe ) )

coronary sinus
H-Ainterval =x + y

longer y -> longer H-A
1151

Demonstration of a Posterior Atrial Input to the Atrioventricular Node During Sustained
Antegrade Slow Pathway Conduction

Charlic Young, Michael R. Lauer, Anand N. Munsif, John Yu, Hingson Chun, Kathy
Lee, L. Bing Liem, Ruey J. Sung. Kaiser Foundation Hospital, San Jose, CA and
Stanford University Medical Center, Stanford, CA.

We investigated differential atrial inputs to the atrioventricular node (AVN) in 8 pts with
AVN reentrant tachycardia. In all pts, discontinuous A1-A2 vs A2-H2 curves were
demonstrated. Steerable electrode catheters were simultaneously positioned anterior (A)
to the His bundle catheter and posterior (P) near the coronary sinus ostium allowing right
atrial pacing at A and P sites. Two drive cycle lenghts (DCL) were chosen such that only
antegrade fast pathway (FP) conduction was noted. A third DCL was identifed during
which only stable slow pathway (SP) conduction was observed. The stable steady state
conduction time from the stimulus artifact (S) to the His bundle electrogram (H) was
measured at each DCL during continuous pacing in which instantaneous switching was
made between A and P. The difference in the S to H conduction times at the A and P
sites during each DCL were then calculated [(S-H)p-(S-H)A=A(S-H)p.A] (see table).
After the shift from FP to SP condcution, stimuli delivered at the A site require more

DCL (ms) [ AV Conduction|[ (S-H)a (ms) | (S-H)p(ms) | A(S-H)p.a
656 + 98 FP 137+22 143 +21 +6
575 +£119 FP 169 + 36 173 +45 +4
463 + 44 SP 346 + 75 308 + 85 -38

time to reach the antegrade SP entry than stimuli delivered at the P site (A(S-H)p.a=-3

ms). The significant difference in A(S-H)p.A (P=0.0001) observed during SP (but not
FP) conduction suggests that atrial insertion of SP is distinct from that of FP and lies
closer to the P site, a location similar to that for the atrial exit of retrograde SP
conductioi.

1152

Patients With Atrio-Ventricular Junctional Re-entry Tachycardia
Have Different Coronary Sinus Morphology to Control Subjects

J. Colin Doig, Januchi Saito, Louise Harris and Eugene Downar. Toronto General
Hospital, Toronto, Ontario, CN.

Coronary sinus (CS) recording is routine in the electrophysiological assessment of
patients with atrio-ventricular re-entry tachycardia. Transfemoral CS cannulation
seemed easier in patients with atrio-ventricular junctional re-entry tachycardia
(AVJRT) than in other atrio-ventricular connections. This study examined the CS
by selective angiography in 21 consecutive patients with CS cannulation in their
diagnostic study, and compared 10 AVJRT patients with11 controls. CS os and
body diameter, CS length, the angle at which the CS arose from the right atrium,
and the os-to-body angle were measured in left lateral, LAO, RAO and PA views.
Results: The AVJRT group had a larger mean CS os diameter than controls
(12+2 v 742 mm, p<0.0001), and maximal CS os diameter in any one projection
(14+3 v 822 mm, p<0.0001). The AVJRT-CS os had a striking windsock
appearance. Mid CS diameter (7+1 v 6+2 mm), mean length (58+11 v 57£15 mm)
and maximal length in any projection (69+14 v 65+17 mm) were similar. AVJRT
patients had a greater os:mid CS ratio (1.7:1 v 1.1:1, p<0.0001) and smaller
length:os ratio (5.8:1 v 10.1:1, p<0.001). The os arose from the right atrium at an
angle of 71° (LAO) and 60° (RAO) in AVJRT patients, and 80° (LAO) and 64 °
(RAO) in controls. The mean angle between the CS os and CS body was 143° in
AVJRT subjects and 148° in controls.

Implications: The CS os in patients with AVJRT is structurally distinct from a
control population, being significantly wider with a windsock appearance. This may
have implications for the mechanisms involved in AVJRT.

1152

Are the Conduction Characteristics of the Fast and Slow Pathways

Different From the Normal AV Node? A Novel Method of Analysis
Francois Philippon, Andrew E. Epstein, Judson W. Brown, Vance J. Plumb, G. Neal Kay.
University of Alabama at Birmingham, Birmingham, Alabama.

The AV nodal conduction curve in patients (pts) with AV nodal reentrant tachycardia
(AVNRT) is often discontinuous, suggesting fast (FP) and slow (SP) pathways. It is
unclear whether the FP and SP are separate structures or different atrial approaches to the
compact AV node. It is possible that the FP is identical to the normal AV node of
individuals without a functional discontinuity of AV conduction. It is also possible that
both the FP and SP differ from normal controls. In order to better understand this issue, we
quantitated the characteristics of AV nodal conduction in 13 pts with AVNRT and dual
pathways, 8 pts with AVNRT and multiple pathways,and 17 control pts without AVNRT.
Both linear and polynomial regression equations were constructed for the entire AV nodal
function curve in each pt as well as separately for the FPand SP. The linear regression
slope was 0.48 + 0.21 for controls, 0.62 + 0.37 for the FP in pts with dual pathways, and
0.61 + 0.4 for the FP in pts with multiple pathways (p=NS). The SP slopewas 1.26 + 0.64
in pts with dual pathways and 1.55 + 0.84 for pts with multiple pathways (p=0.003 vs FP).
The intermediate pathway (Int P) slope was 0.96 + 0.24. The regression coefficient was
>0.90 for all linear regression analyses of FP and SP conduction. For the entire AV nodal
function curve, a polynomial equation improved the curve fit for pts with dual or multiple
pathways as compared with a linear fit. In contrast, a polynomial curve did not improve
curve fit for controls or separately for the FP, SP, or Int P as compared with a linear fit.
Thus, the FP has linear conduction characteristics that are similar to the normal
AV node. The SP is also linear but with a much greater slope. The FP is mathematically
indistinguishable from the normal AV node, though the SP has abnormal characteristics.
1154

Linking Phenomenon In the Dual Atrloventricular Nodal Pathways
Takeshi ltagaki, Tomoo Inoue, Hiroki Shimizu, Junichi Sekiya
First Department of Internal Medicine, Kobe University, Kobe, Japan

Linking phenomenon has been reported as the electrophysiological
phenomenon of the conduction in the two different pathways such as bundle
branches or atrioventricular node and accessory pathway. We have observed this
phenomenon in some patients with dual atrioventricular nodal pathways(DP), and
investigated its mechanism. Method and Results. Electrophysiological study was
performed in nine patients with DP. The observation of linking phenomenon was
done as follows. Decremental ramp pacing was performed with 10 ms step at the
high right atrium until abrupt prolongation of the A-H interval (=onset), and
subsequently incremental ramp pacing was performed until abrupt shortening of
the A-H interval (=offset). Linking window(LW) was defined as the difference
between the paced cycle lengths of offset and onset. Estimated linking windows
proximal(LWe-p) and distal(LWe-d) were defined as the sum of A-H interval
before offset and H-A interval during supraventricular tachycardia, and the
difference of A-H intervals before and after offset of linking, respectively. Linking
phenomenon was observed anterogradely in six of nine patients, and retrogradely
in one patient. The paced cycle length of onset of linking depended on the
functional refractory period of the fast pathway. LW was approximately equal to

LWe-d. Conclusion. It is suggested that * St St
the linking phenomenon in DP occurs g, / \ Fast Siow
due to anterograde conduction block at

Fas
the distal site of the fast pathway and XH,‘
subsequent retrograde concealed \4'\ \T{
LWe-d

conduction of impulses propagated from |1 LWe-p
|

t

the clow pathway.

1155

Significance of Cycle Length Altemation During Atrioventricular Reentrant
Tachycardia

yca

Zoltan Csanadi, George J. Klein, Raymond Yee, Ranjan K. Thakur.

8epagranent of Medicine, University of Westem Ontario, London, Ontario,
ana

me length alternation (CLA) is commonly observed with
atrioventricular (A\?) reentrant tachycardia %RT). This omenon ma(,be
explained by altemate conduction over fast and slow AV node (AVN
pathways or b%_oscillation along an AVN function curve started by an
ectopic cycle. To study the diagnostic implications of CLA in the clinical
setting, we identified 34 patients (pts) who had inducible orthodromic AVRT
and concomitant dual AVN pathways (Group A) and 32 pts who had AVRT
without dual AVN pathways (Group B). There was no difference in gender
or age between the two groups. The beat to beat change in cycle lengh
(Cé) due to a change in AH interval (AHI) was measured during AVRT
excluding 10 beats at the onset and offset. A difference greater then 10
msec was considered significant. In group A, there was no variation in RT
CL in 19 pts (56%), 1 msec altemation was observed in 9 (26%) and
55-120 msec in 6 pts (18%) with AHI falling into the zone of either the fast
or the slow AVN pathway. In group B, no variation in CL was found in 25
?2152 '5(67)8%)' oscillation ranging 10-30 msec was observed in the other 7

Condusion: Slight CL oscillation mnglr? from 10-30 msec ma occurdurirsig
orthodromic AVRT without coexisting dual AVN pathways. However, a
msec or greater change from one beat to the next one suggests concomitant
dual AVN pathways.
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32¢4
Hazardous Effects of Propafenone During Myocardial Ischemia on Ventricular Reco-
very Time Dispersion - A Double-Blind, Randomized Study in Men
Thomas S. Faber, Manfred Zehender, Armin Furtwingler. Karin Daisenberger, Claudia
Amnain. Universicitsklinik Freiburg, Innere Medizin 111, Germany

Inhomogenous ventricular repolarization (IVR). as reflected by QT interval
dispersion (QT-disp) in the 12-lead ECG, has been suggested as an imporuant risk factor
for serious tachyarrhythmias. Acute ischemia may cause IVR, but it is unknown whether
these effects are potentiated by class I-antiarhythmics e.g. propafenone (PRO). In a rando-
mized, placebo-controlled study in 98 pts (5947 years) we compared the effect of PRO
(70 mg iv, 70 mg /3b) and placebo (PLA) on ECG parameters, QT(c)-disp and sympatho-
adrenergic activation (SAA) during acute ischemia induced by 60, 90 and 120 sec of
coronary artery occlusion (PTCA). Acute ischemia (60 sec) had a similar effect on QTc
duration in both groups {PRO +4} ms, +10%; PLA +27 msec, +6%: n.s.). However,
while QTc-disp increased in the PLA group by +24%. a +53% increase was observed
for PRO (p<0.05; Tab.). Duration of ischemia was closely related to QTc-disp in both
groups.

QTc-disp pre PTCA end of PTCA  increase p-value
Ischemia/PLA 42420 52%30 +24% n.s.
Ischemia/PRO 40127 59126 +53% p=0.02
Ischemia/PRO/LAD® 35+32 6127 +71% p=0.02

) was assoclated with the strongest SAA

clusion of the left descending artery (!
(heart rate: +17) and the most severe QTc-disp during ischemia/PRO (p<0.05: Tab.).
In conclusion, PRO significantly worsen inhomogenous ventricular repolarisation
caused by acute ischemia. Interaction between both QTc-disp and ischemia-induced SAA
carries a particularly high risk of drug-induced life-threatening proarthythmia in men.
3263

Time gaourse of the Use-Dependent Decay of Efficacy of D,L-Sotalol at Higher
Heart Rate.

Juraj Melichercik, Wolfgang Schoels, Thorsten Beyer, Thomas Hilbel, Mark
W.F.Schweizer, Patrizia Kraft, Birgit Enders, Johannes Brachmann, Dept. of
Cardiology. University of Heidelberg, Germany.

Use-dependency is a well known parameter that affects the efficacy of
antiarrhythmic drugs (AAD). Little is known about the time course of change of the
rate-dependent changes in efficacy of AAD (time-dependency). To assess this
parameter, monophasic action potential duration (MAPD) was recorded during
constant pacing (steady state) at a cycle length (CL) of 700 msec and after abrupt
changes in Cl to 5§50, 400 and 330 msec in 7 Pts undergoing routine
electrophysiologic study before and after d,l-sotalol (1,5mg/kg i.v.) Results are
expressed as mean t SD. A MAPD = % change in MAPD at 90% of repolarisation

j

3267
!

Changes of Coagulation and Fibrinolysis after Radiofrequency Catheter Ablation
Junichiro Miake,Osamu igawa, Akira Tomokuni, Masahiko Sawaguchi, Toshimitsy
Suga, Satoshi Miyazaki, Masamitsu Adachi, Akio Yano, Yoshiaki Inoue, Mirosh;
Kotake, Hiroto Mashiba The First Department of Internal Medicine, Tottorj *
University School of Medicine, Yonago, Japan

To prevent thrombus formation with subsequent embolization afte, |
radiofrequency catheter ablation (RFCA) of the accessory pathway (AP), levels of °
12 parameters concerned with coagulation or fibrinolysis were measured in 22
patients with WPW syndrome for severa! days. Heparin was administered 1o avoig -
thrombus formation during and after RFCA. In addition, warfarization wag °
performed as a postoperative management. The values of TAT and AT Hll, markers
of coagulation, changed significantly in the 1st postoperative day. On the other
hand, the values of D-dimer, a 2-Pl, plasminogen and PIC, markers of fibrinolysis,
changed significantly in the 1st, 3rd, and 5th postoperative day, respectively,
The relationship between the total delivered RF energy and the level of TAT in
the 1st post operative day revealed positive correlation.

In conclusion, changes of coagulation and fibrinolysis would remain at least 5
days after RFCA. And antithrombotic managements should be continued for at
least 5 days after RFCA, especially in patients who received a large amountot RF ~
energy.

3268

Multiple Accessory Pathways in the Catheter Ablation Em
Ranjan K. Thakur, George J. Klein , Huagui G. Li, Raymond Yee, Channarong
Naksawasdi, Zoltan Csanadi. University Hospital, London, Canada.

Multiple accessory pathways (AP) have been reported in 5-20% of patients with
the Wolff-Parkinson-White syndrome. Surgical reports may underestimate the true
incidence due to inability to discrimi closely spaced AP while cath blati
(CA) allows discrimination of closely spaced AP. We examined the incidence and
distribution of multiple APs in 400 ive pati dergoing CA. Multiple
AP occurred either in > | of the 4 major regions (right ptal*RAS:; right
free wall=RFW, posteroseptal=PS; left free wall+LFW) or within the same region.
Di b APs was d using di b 1 des as a
reference if they occured in the same region. 44 patients were found to have an
average of 2.2 AP while a single AP was observed in 356 patients. The mean sge
for the multiple AP group was slightly younger than single AP group (p<0.01).
Muhiple AP were distributed as follows: RAS 1; RFW 9; PS 1; LFW 17;
RAS+RFW 1; RAS+PS 1; RAS+LFW |; RFW+PS 2; RFW+LFW |; PS+LFW 10.

ple AP in the same region were recognized after CA by changes in atrial
activation pattern in 30 patients, change in VA interval in 2 potients and change in
8-wave morphology in 2 patients. 34 patients had > 2 APs in the same region
which were < | em apart in 22, 1-2 cm apart in 8, and > 2 cm spart in 4 paticats.

d arthythmias consisted of orthodromic tachycardia in 39, antidromic

hy in 2, ] had both, 2 had none and atria) fibrillation in 6. The mean
tachycardia CL was 367 + 46 ms.

after d.i-sotalol measured at the 1 to 200 beats after step increase in heant_rate.
PCL AMAPD (%) AMAPD (%) AMAPD (%)
msec) PCL 700 msec beat 20 beats
700-550 15,2+4.4 5.2+4,7 15,144, Mule:
700-400 15,214 4 4,845.8 14,0425
700-330 15,2444 12,844, 12,612,7
50 beats 100 beats 200 beats
700-550 14,943 5 3.743.7 12,613.6 by
700-400 3,542, 1,132.1 +2 3
700-330 11,6+2.0 8,6+1,7 6.0+1.6
Conclussions : D,l-sotalol exhibits favorable time-dependent effect on the

MAPD prolongation in the right ventricle after abrupt increase in heart rales. This
might preserve its efficacy in ventricular tachyarrhythmias even at higher rates.

3266

Effects of the antiarrhythmic agents on the electrophysiological characteristics of
the accessory pathways in the standing position

Akira Tomokuni,Osamu Igawa,Masahiko Sawaguchi,Tosimitsu Suga,Satosi
Miyazaki,Masamitsu Adachi,Akio Yano.Junichiro Miake,Yosiaki Inoue Hirosi
Kotake, Hiroto Masiba The First Department of Internal Medicine, Tottori University
Schoo! Medicine,Yonago,Japan

To investigate whether the anterograde conduction through the accessory
pathway in the standing position is suppressed by the antiarrhythmic drugs,
elactrophysiologic studies were performed in both the supine position and
standing before and after intravenous administration of procainamide (PA:100 mg
/10 min),aprindine (A:100 mg /10 min),disopyramide (D:100 mg /4 min) in 16
patients with Wolff-Parkinson-White syndrome,whose anterograde accessory
pathway effective refractory periods {(APERP) were significantly prolonged after
each drug in the supine position (PA:p<0.05,A:p<0.05,D:p<0.05). Before the
drugs,APERP was signilicantly shortened in the standing position compared to
APERP in the supine position (PA:p<0.01 ,A:p<0.001 , DA:p<0.001),and also
the maximurm atrial pacing rate with 1:1 AV conduction {(Max 1:1 point) increased in
the standing position (PA:p<0.01, A:p<0.001, D:p<0.01). In the standing
position, APERP was significantly prolonged after PA (p<0.01) and D (p<0.001),
but not significantly prolonged after A. Max 1:1 point did not significantly
decrease after each drug compared to Max 1:1 before . These findings suggest
that antiarrhythmic drugs can not always suppress the anterograde conduction
through the accessory pathways in the standing position,and it is possible that
the pharmacological effects of antiarrhythmic agents might decrease in daily life .

CONCLUSIONS: Multiple AP were observed in 12% of patients undergoing
catheter ablotion. The majorily of multiple APs were closely spaced, suggesting
that many may have been gnized in the pre-ablation era,

3269

Aborted Sudden Death in The Wolff-Parkinsan-White Syndrome: A Review of The
Incidence, Clinical And Etectrophysiologic Characteristics.

Carl Timmermans, Joep LRM Smeets, Luz-Maria Rodriguez, Georgios Vrouchos,
Hein JJ Wellens. Dept of Cardiology, Academic Hospital, Maastricht, The
Netherlands.

Patients (pts) with the Wolff-Parkinson-White syndrome (WPW) can have

regular tachycardias based upon cir vement tachycardia (CMT) and atrial
fibrillation {AF). Ventricular fibriltation (VF) is a known but rare complication of
WPW. The purpose of this study was to review its incidence and clinical and
electrophysiologic characteristics. 15/631 pts (2.4%) with WPW referred to ou’
hospital suffered aborted sudden death {ASD) out of hospital.13 were male, 2
were female. The mean age at the time of ASD was 28+ 10 years. VF was the
first manifestation in 8 pts, in these pts the diagnosis of WPW was unknown.
The remaining 7 pts had documented episodes of AF and CMT {3 pts). 10/15 pts
were exercising or under emotional stress at time of ASD.Three pts were taking
antiarrhythmic drugs before ASD. No pt had associated cardiac disease. The
mean accessory pathway (AP) anterograde effective refractory period was
<240.+47 (180-310) msec. The mean shortest preexcited RR interval duriljo
induced AF (10 pts) was 210+ 43 (140-290) msec. Multiple AP was present in
1 pt. The AP location was septal (mid-septal or posteroseptal) in 11 pts, left
fateraf in 4 and right faterai in 1 pt. Surgery was performed in 8 pts, catheter
ablation in 4 pts and 3 pts are on antiarrhythmic drugs.
Conclysigns:1) The incidence of VF in this selected population was 2.4%. 2)In
8/15 pts, VF was the first manifestation of WPW. 3) In 10/15 pts VF occurred
during stress. 4) VF in WPW occurs mainly in men. 5} The majority of the pts
had a septal AP localization. 6) Presence of multiple APs was rare.
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Normalization of Thallium-201 Perfusion Defects Following
Radiofrequency Catheter Ablation of Accessory Pathway in
Patients with Ventricular Pre-excitation

Kazuo Usuda, MD, Tatsuo Katsuki, MD, Akira Yamashita, MD,
Atsuhiro Shimakura, MD, Yukio Nakamura, MD, Shigeo Takata, MD,
Ken-ichi Kobayashi, MD. The First Depanment of Iniemal Medicine,
Kanazawa University, Kanazawa, Japan

To assess the effects of ventricular pre-excitation on myocardial
perfusion during exercise, thallium-201 exercise scintigraphy was
performed in 17 patients (pts) (age 37.5218.4) with Wolff-Parkinson-
White syndrome before and after radiofrequency catheter ablation (CA) of
atrioventnicular accessory pathway (AP). Baseline electrocardiography
demonstrated evidence of pre-excitation in all pts both at rest and during
exercise. A single AP was found in all pts duning electrophysiologic
testing (left-sided AP in 12 pts and nght-sided AP in 5 pts). No pts had
any clinical evidence of coronary anery discase. Symptom-limited
exercise testing was performed on a bicycle ergometer and thallium-201
exercise myocardial perfusion images were obtained.

RESULTS: Prior 10 CA, there was evidence of transient ot persistent
perfusion defects in 10 pts (58.8%). No pts had exercise-induced
tachyarrhythmias. A clear association was noted between the region of the
perfusion defect and the location of the AP in these 10 pts.
Radiofrequency current was applied through a catheter positioned against
the mitral or tncuspid annulus and resulted in effective eliminaton of AP
conduction in all pts. Following CA, there was normalization of
scintigraphic perfusion defects related to the location of the AP in all pts.
Rate-pressure products at peak exercise were similar before and after CA
(218305510 and 2347027870 mmHg+beats/min respectively). The QRS
interval at peak exercise was 0.1320.01 prior to CA and 0.09+0.02 (s)
following CA (p<0.005). Coronary arneriography showed normal
coronary anencs in all pts.

CONCLUSIONS: Thallium-201 exercise scinugraphy is frequently
abnormal in pts with ventncular pre-excitation. These abnormalities
improve after eliminauon of AP conduction. These findings suggest that
ventricular pre-excitation aliers myocardial thallium handling.

499

Eftect of Coronary Sinus Size in Slow Pathway and Catheter
Ablation Procedure in Patients With Atrio-Ventricular Nodal
Reentrant Tachycardia

Junichi Saito MD, J. Colin Doig MD, Menashe B. Waxman MD,
Louise Hamms MD, Zohtan Csanadi MD, Douglas A. Cameron MD
and Eugene Downar MD. Toronto General Hospital, Toronto,
Ontario, Canada

Some have reported a larger coronary sinus (CS) in pts with atrio-
ventricular nodal reentrant tachycarda(AVNRT) compared to pts
with other supraventricular tachycardias. However, the clinical
implications of CS size in pts with AVNRT has not been clarified.
Therefore, we examined CS os size (direct CS angiography) in 30
pts (AVNRT-16, others-14) and compared CS os size with
electrophysiological findings during catheter ablation procedure, in
pts with AVNRT.

Results: CS os size in pts with AVNRT was significantly larger
than in pts with other arrhythmias (12.843.3 vs 8.5¢1.5 mm,
p=0.0001). In 12 of 16 pts with AVNRT, the retrograde atrial
activations and the A-H intervals during AVNRT correlated
inversely with CS os size (R= -0.77, p=0.0035). During sinus
rhythm, there was no significant relationship between the A-H
interval and CS os size. Successful catheter ablation by
anatomical approach was performed in each pt (catheter ablation
starting most posteriorty and gradually moving more anteriorly).
Pts with relatively larger CS os required greater number of RF
energy applications. Frequency of RF applcation correlated with
CS os size (R= 0.80, p=0.0021).

Implications: 1) Increased CS os size may result in an
anatomical / pathological change which creates the slow pathway.
2) Larger CS os by displacing the slow pathway, may shorten the
distance between the pathway and His bundie, thus reducing the
A-H interval during AVNRT as compared to pts with smaller CS
0s. 3) Anatomical approach of catheter ablation in pts with larger
CS os may be more difficull than those with smaller CS os pts.

920 April 1995, Part Il
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A Prospective, Randomized Comparison of Temperature-Guided
and Manually Delivered Radiofrequency Catheter Ablation
Christoph Stellbnnk, Georg Hattem. Kathrin Ziegert, Peter Hanratr
Medical Clinic |, RWTH Aachen, Germany

To study the effect of temperature-monitoning during radiofrequency
current ablation (RFA) we prospectively compared temperature-guided
(TG) RFA and manually delivered (M) RFA in 58 patients (mean age
44+14 years, 26 men, 32 women) undergoing AV node modification
(AVNM:n=23,TG-RFA=12;M-RFA=11) or accessory pathway (AP)
ablation (n=35; TG-RFA=18:M-RFA=17) with regard to procedure
duration (1), mapping duration (), fluoroscopy time (1x), number of
applications (n,). cumulative energy (E.) and mean power (P). Pts were
randomly assigned to TG- or M-RFA. Afier 5 pulses mode was always
switched. after 10 pulses the operator was free to use either mode.

Results: AVNM AP ablation
M-RFA TG-RFA M-RFA TG-RFA
s [min] 150£15.7 104+8.8* 191126 14617
tu [min)] 90.6+21.1 31.5£29° 115436.7 76+21.7
tx [min) 19.614.9 7.540.9* 36.318.5 245445
na 7:1.3 1.840.3" 6.2+2.1 6.7+1.3
Ea[Ws] | 6097+1311 14781320" 405611252 527741095
P W 40.142 31.6+2.5° 27.9+16 31.7426

(values = SEM; * = p < 0.05; ** = p < 0.001)
In the AP group 3/17 pts had to be switched from M- to TG-RFA which
was successful in all pts. 1/18 pts was switched from TG- to M-RFA but
was eventually ablated with TG-RFA. In the AVNM group 6/11 pts had
to be switched from M- to TG-RFA to be successfully ablated. No pt
had to be switched from TG-RFA to M-RFA.

Conclusions: 1) TG-RFA significantly reduces s, ty. 1x, na. @and E. in
AVNM while P is significantly increased. This points to the operator s
reluctance to apply sufficient power to the AV node using M-RFA
thereby increasing the number of inefficient n.. 2) In AP ablation there
s no significant effect on any parameter which may refledt
heterogeneity of AP location or a difference in the nature of the
electrophysiologic substrate in AVNM vs. AP ablation.

500

Catheter-Induced AV Nodal Block: A Risk Factor for Developing
Heart Block in Patients Undergoing Slow Pathway Modification
Sergio F. Cossi, MD, Steven A. Rothman, MD, Henry H. Hsia, MD,
Lisa M. Thome, Alfred E. Buxton, MD, John M. Miller, MD

Temple University School of Medicine, Philadelphia, PA

Catheter-induced block in the His-Purkinje system is not uncommon
during placement of catheters for intracardiac recordings. The
occurrence of catheter-induced (traumatic) atrioventricular nodal
(AVN) block, however, is rarc. In 520 consecutive paticnts
undergoing His bundle recordings, 6 patients (1.2%) developed
significant AVN block secondary to catheter placement. Of 63
patients with AVN reentrant tachycardia, 5 developed some degree of
catheter-induced AVN block (8%). Two of thesc paticnts abruptly
developed transicnt complete heart block during standard dosc
radiofrequency (RF) application targeting the slow pathway (p=0.02)
No statistical differences in bascline demographic parameters were
seen between patients who did vs. did not develop catheter-induced
AVN block with respect to age (35£18.5 vs 49£20.4 yr) or femak
(5/5 vs. 33/58). Fast pathway effective refractory periods, AH
intervals, Wenckebach cycle lengths (CL) and tachycardia cycle
lengths were likewisc similar. The mean number of RF lesions was 4
(maximum power, 15 to 45 Watts, | to 2 minutes per lesion).

Cuthoay-Indud Bick: [FastPah Wodahach CL Y adhweardia (L] RI<Bik |
Present (n=35) THIms | O3 T8ims | WX TIms 2(()’*_)-
Almt (n=30) | A0t | Wiz93 WOt d | 4010

p value NS NS NS (114

In summary, catheter-induced block in the AVN is quite rare. When
this is obscrved in patients undergoing AVN modification, the risk of
AVN block during standard RF ablation is greatly increased. This
may suzgest 1) the presence of a relatively small com AVN or 2)
that the anatomic slow pathway region targeted for RF is functionally
more dista! in the AVN. Conclusion: When catheter-induced AVN
block is scen in these cases, delivery of cither a lower-energy RF
lesion or lesioning in a more inferior-posterior location than usual
may be warranied 1o avoid transient complete heart block.
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428 Catheter ablation: general aspects

P2380 | Differential diagnosis of paroxysmal supraventricular
tachycardias with transthoracic and

transoesophageal echocardiography

Z. Csanadi, T. Forster, L. Varga, M. Csanady. 2nd Department of Medicine, A.
Szent-Gyorgyi Medical University, Szeged, Hungary

Atrioventricular node reentry is the arrhythmia mechanism in 50-60% of pa-
tients with paroxysmal supraventricular tachycardias and no overt preexcitation
in sinus rhythm. Previous studies using direct coronary sinus (CS) angiography
and intracardiac ultrasound imaging showed that the CS ostium is significantly
larger in patients with atrioventricular node reentrant tachycardia (AVNRT). To
study whether non-invasive differentiation of the arrhythmia mechanism could
be based on this difference, 18 patients undergoing electrophysiological study
(EPS) and radiofrequency ablation for supraventricular tachycardia were stud-
ied with transthoracic (TTE) and transoesophageal (TEE) echocardiography.
The CS diameters at the ostium and 1 cm inside were measured with both
techniques. Diagnosis of the arrhythmia mechanism at EPS was based on
standard criteria.

Results: AVNRT was found in 8 patients, other arrhythmia mechanisms
(atrioventricular reentrant tachycardia 9, atrial fiutter 1) in 10 patients. The
mean + SD values for the two groups measured with the two methods are
shown in mm.

Arrhythmia mechanism  TEE TTE

CS ostium inside CS 1cm CSostium  CS 1 cm inside
AVNRT 144+29 105+26 133+29 97+23
Other 10.1+2.0 7719 9.6+£20 71+15
p 0.002 0.017 0.005 0.011

On TEE, CS os diameter exceeding 13 mm was found in 6 out 8 patients
with AVNRT while in none with other arrhythmia mechanism. On TTE, a 12 mm
cut off differentiated the two groups of patients similarly.

Conclusions: In concordance with previous observation, patients with
AVNRT have larger CS diameters either with transoesophageal or transthoracic
echocardiogram. CS ostium diameter exceeding 13 mm on TEE or 12 mm on
TTE suggests AVNRT as the arrhythmia mechanism.

Atrial tachycardias originating in the "pacemaker"

area: clinical patterns, electrophysiologic
characteristics and response to radio-frequency
current catheter ablation

Marius Volkmer, Joachim Hebe, Jiirgen Siebels, Feifan Ouyang,
Nella Paparella ', Paola Alboni ', Karl-H. Kuck, Riccardo Cappato. St. Georg
Hospital, Hamburg, Germany, ' Osp. Civile Cento, Ferrara, Italy

Among 172 pts undergoing electrophysiologic study on the basis of a regular
atrial arrhythmia, 11 (7%) (39 yrs, 10-53 yrs) presented with ECG and endo-
cardial patterns which were similar or identical during the clinical arrhythmia
to those during sinus rhythm. The presumable mechanism was assessed by
the mode of spontaneous initiation/termination and the response during pro-
grammed stimulation and provocative (i.v. autonomic drugs) maneuvers. Five
pts had focal (3 automatic, 2 microreentrant) tachycardia (T) and 6 had inap-
propriate sinus T (IST). In the former group, T was permanent in 2 pts (both
automatic) and paroxysmal in the other 3 (CL 510 (440-580) ms). Earliest
endocardial activation was recorded 1 cm within the focal region and extended
from the junction of the superior vena cava with the upper third of the crista ter-
minalis (CT); it preceded the P-wave onset by 0 to 28 ms, was associated with
a unipolar QS configuration and did not change under isoproterenol (iso); RFC
ablation was achieved in all cases within 4 pulses. Two pts had a recurrence at
3 and 10 month, which responded to drugs previously ineffective. In the 6 pts
with IST, earliest endocardial activation was recorded within 1 to 2.5 cm along
the CT, and tended to become more caudal under iso. Response to g-blockers
was efficacious in 2 pts, whereas 3 to 4 drugs were ineffective in the remaining
4. Of the latter pts, RFC ablation resulted in a significant reduction in heart
rate in 3 (5-12 pulses), but failed to archive any changes in the remaining (33
pulses). Acute success was obtained by dragging the ablation catheter from
the cranial to the caudal of earliest activation. In all cases transient changes
in the P wave were observed, with a reduction in heart rate between 25 and
65%. In all 3 pts, a sinus P wave retumed within 48 hrs. During follow up,
recurrence was observed in two pts, with more tolerated episodes which could
be controlled by previously ineffective drugs.

Conclusion: T originating in the pacemaker area characterized by a het-
erogenous spectrum of clinical and electrophysiologic characteristics. Their
response to RFC ablation varies depending on the underlying mechanism and
acute success may be overestimated by autonomic reflexes in response to
temperature. However, recurrences are better tolerated and drug-responsive.

P2382 | Transseptal approach to left-sided arrhy

not lead to persisting inter-atrial shunt:
transoesophageal echocardiographic st

W. Turkie, A. Fitchet, A. Zaidi, N. Linker, A. Fitzpatrick. Manc
Centre, The University of Manchester, The Royal Infirmary, M

Left heart catheterisation via transseptal puncture (TSP) isa
method of accessing the left side of the heart for radiofre
Persistence of atria septal defect (ASD) following TSP for m
has been widely reported although haemodynamically signi
rare.

We investigated the incidence of persistence of ASD and sh
in patients over 18 years undergoing left-sided electrophysiol¢
using Transoesophageal echocardiography (TOE). 29 adult p:
TSP using a standard Brockenborough needle and either a M
Swartz sheath and dilator over a period of 15 months. 18 of
male and 14 female aged 21-71 (mean 43) years consented
Colour flow imaging of the interatrial septum was performed a
Microcavitation contrast imaging was obtained by injecting |
saline via a peripheral vein. Colour flow doppler was cons
simultaneous and contiguous turbulence was observed on |
atrial septum with the appearance of a jet entering the right
was considered positive for a defect if multiple microbubbles
the left atrium within four beats of opacification of the right he

None of the patients (studied 3-52 weeks; mean 17, pc
evidence of persistent ASD.

We conclude that TSP employed in electrophysiological pro
result in atrial septal shunts persisting longer than 3 weeks p«(

P2383 | Seasonal and circadian factors in the pa

sudden and unexpected death in athlete

M. Parzeller, C. Raschka '. Fulda, Germany, ' Department of
Institute of Sports Science, University Frankfurt, Germany

Background: Seasonal and circadian rhythms are recognise
ological systems. Some analysis showed circadian rhythm ir
disease esp. for myocardial infarction.

Methods: This subgroup of a retrospective, epidemiologicz
(SAUDIS) analyses the relation between the months/seasons
kind of sudden and unexpected death due to sports for a pt
(1981-1995). The data material were sheets of the arag
company, emergency physician and autopsy protocols. All vict
exercising sports occasionally and in general sports disciplil
clubs.

Results: The 2224 cases of death (men n = 2111; women r
in 67 types of sport. In 2180 cases the month of death wer
the winter months (january 152, february 137, march 170) 45
209, may 253, june 238) 700, in summer (july 162, august 191
566, and in autumn (october 171, november 163, december 1
death due to sports could be observed.

% Cardiovascular death Myocardial Pulmonary
in general infarction embolism

Winter 224 17.2 214

Spring 30.3 25.0 25.0

Summer 244 39.1 214

Autumn 23.0 18.8 32.1

Conclusion: These results are in contrast to other studi
significant winter peak for myocardial infarction. This study sh
peak for myocardial infarction in summer and for pulmonan
complication after operations of sports injuries in autumn.
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Differential diagnosis of paroxysmal supraventricular
tachycardias by administration of adenosine during
sinus rhythm

bsanadi. C. Foldesi, M. Csanady. 2nd Department of Medicine, A.
t-Gyorgyi Med. Univ., Szeged, Hungary

ground: Atrioventricular node reentrant tachycardia (AVNRT) represents
most commonly encountered type of paroxysmal supraventricular tachycar-
(PSVT). Administration of adenosine-5'-triphosphate (ATP) during sinus
was shown to be a valuable test in demonstration of dual AV node
ay physiology indicated by an at least 50 msec jump in AH interval
n two consecutive sinus beats. Adenosine, the end-product of the ATP
bolisation cascade with a very short half-life has been widely used to ter-
sinate supraventricular tachycardias with less adverse effects than ATP. The
n of our investigation was to test the potential of adenosine in revealing dual
[ node pathway physiology in a consecutive series of patients undergoing
;asive electrophysiology study and radiofrequency ablation for PSVT.
‘Methods: 38 patients (23 female, age: 1663 years) were enrolled. All pa-
nts had documented narrow QRS complex tachycardias and either AVNRT
oventricular reentrant tachycardia (AVRT) was confirmed at electrophysi-
study. A rapid iv bolus of adenosine was administered at 6 mg and 12 mg
to all patients prior to atrial stimulation. Dual AV node pathway physiology
defined as a ® 50 msec increment in AH interval between two consecutive
beats after adenosine or after a 10 msec decrement in coupling interval
atrial extrastimuli.
ults: AVNRT was diagnosed based on atrial extrastimulus testing in 20
. In 14 of these 20 patients dual AV node pathway physiology was
aled with adenosine test. None of the 18 patients with atrioventricular
entrant tachycardia showed signs of dual AV node pathways with adenosine.
gnosine test had a 70% sensitivity and 100% specificity in the diagnosis of
jal AV node pathways. No adverse effect of adenosine was found in any of
3 patients.
Conclusion: l.v. adenosine administration is a safe test with excellent sensi-
y and specificity for differentiation of arrhythmia mechanism in patients with

Extrastimuli from two different directions provide the
distance between the dual atrioventricular nodal
inputs

' ‘amashiro, Y. Ohnishi, A. Takei, K. Adachi, N. Kuroda, K. Okajima,
| Yokoyama. First Department of Internal Medicine, Kobe University School
[Medicine, Kobe, Japan

 have reported that extrastimuli from two different directions can help to
veal the functional difference between the dual pathways ('98AHA). It is
ible to know the positions of the dual inputs exactly. To evaluate the
e between dual inputs is important to avoid the AV block induced by
pathway (SP) radiofrequency (RF) ablation.

Methods. Fourteen consecutive patients (pts) with typical AV nodal reentrant
ehycardia underwent successful selective SP RF ablation guided by SP
entials or a fractionated atrial electrogram. Steerable electrode catheters
e simultaneously positioned anterior (A) to the His bundle catheter and
Sterior (P) near the coronary sinus ostium before the RF procedure. We
plied extrastimuli from either the A or P site in 14 pts [Group1 (G1): transient
Ablock during SP ablation, 4 pts, Group2 (G2): no VA block during SP ablation,
ts]. In all pts, we measured the atrio-His interval from A2 at the stimulating
H2. A1A2 vs A2H2 conduction curves (CC) were obtained by stimulation
from either of two different sites. AAH (longest A2H2 — shortest A2H2),
X MaxAH (maximum increase in A2H2 for a 10 ms decrement in A1AZ),
8 measured in each CC.

Its: All 14 pts showed a AAH (A/P) > 1. AAH (A/P) in G2 was
ificantly larger than in G1.

AAH (A) AAH (P) AAH (A/P) MaxAH (A) MaxAH (P)
233+49ms  220+50ms  1.07+0.06 65 + 36 ms 65 + 43 ms
248 +93mst 195+ 79ms 1.3+ 0.19 134 +78ms* 87+70ms

20,05 vs G2, Tp < 0.01 vs AAH (P) in G2, *p < 0.05 vs MaxAH (P) in G2

Lonclusions. In patients with a small difference in the AAH obtained by
rastimuli from two different directions, the distance between the dual AV nodal
PULS was estimated to be short. AAH (A/P) provides an electrophysiological
er for the risk of AV block induced by slow pathway ablation.

P2993 | Role of an early follow-up electrophysiologic study
after acutely successful radiofrequency ablation of

accessory pathways and atrioventricular nodal
re-entrant tachycardia

F. Freihoff, G. Jakl, O. Merl, C. Wollmann, W. Kaltenbrunner, K. Steinbach.
Ludwig Boltzmann Institute for Arrhythmia Research, Ill. Med. Dept.,
Wilhelminenspital, Vienna, Austria

Background: Recurrence rates of accessory pathway (AP) conduction (cond)
and AV nodal reentrant tachycadia (AVNRT) after initially successful radiofre-
quency ablation (RF) are reported to be up to 8% and 5%, repectively. We
report our results of a routinely performed electrophysiologic study (EP study)
4-6 weeks after acutely successful RF for WPW syndrome and AVNRT.

Methods: 263/332 pts (79%) with AVNRT (group ) and 265/340 pts (74%)
with WPW syndrome (group Il) underwent an EP study a mean of 36 days after
the RF session. Studies were performed off all antiarrhythmic drugs for at least
5 half lives with two catheters positioned to record a His bundle electrogram
and the HRA and RVA, respectively.

We performed incremental and programmed atrial pacing with up to two
extrastimuli and incremental and programmed ventricular pacing with 1 ex-
trastimulus in all patients at baseline and on isoproterenol in pts in group
Iz

Results: In group | 17 pts (6.5%) had an EP recurrence. Only 5 of them
had palpitations suggestive of recurrent AVNRT. 11 of these pts underwent a
successful repeat ablation.

In group Il 12 pts (4.5%) demonstrated recurrent AP cond either uni- or
bidirectionally. Only 2 pts had symptoms suggestive of AVRT since the ablation.
5 of the 12 pts underwent a second ablation procedure, that was successful in
all.

Thus, a therapeutic consequence of the early invasive follow-up study re-
sulted in 4.2% of pts with AVNRT and 1.9% of pts with WPW syndrome.

Conclusion: The low recurrence rate of AVNRT and AP conduction after
an initially successful RF ablation suggests that in asymptomatic pts an early
invasive follow-up study is not warranted.

P2994 | A simplified ATP test for the non-invasive diagnosis
of dual atrioventricular nodal pathways and the
assessment of the results of slow pathway ablation in
patients with atrioventricular nodal reentry
tachycardia

B. Belhassen, R. Fish, S. Viskin, M. Glikson', A. Glick, M. Eldar'. Cardiology
Dept, Tel-Aviv Medical Center, Tel-Aviv; ' Cardiology Dept, Sheba Medical
Center, Tel-Hashomer, Israel

We have recently shown that administration of ATP during sinus rhythm iden-
tifies dual AV nodal pathways (DAVNP) in 76% of 41 patients with inducible
sustained AV nodal reentry tachycardia (AVNRT (Circulation 1998; 98: 47).
In that study, ATP test was considered to be positive for DAVNP only when
the results were reproducible once at a given dose of ATP. The present study
evaluated the sensitivity of a simplified adenosine triphosphate (ATP) test in the
noninvasive diagnosis of dual AV node pathways (DAVNP) and assessment
of the results of radiofrequency ablation (RFA) of the slow pathway in a large
group of patients with inducible sustained slow/fast AVNRT.

Methods: The value of a single given dose of ATP was studied in 105
patients with inducible sustained slow/fast AVNRT. ATP (10 to 60 mg, at 10 mg
increments) was injected during sinus rhythm until ECG signs of DAVNP (>50
ms increase or decrease in PR interval in 2 consecutive beats, or >1 AV nodal
echo beat) or 2nd degree AV block were observed.

Results: The test could be completed in 96 patients. DAVNP by ATP test
were seen in 72 (75%) of 96 patients. DAVNP by electrophysiologic criteria
were demonstrated in 82 (85%) of the 96 patients. DAVNP were present by
ATP test in 59 (72%) of the 82 patients with and in 13 (93%) of the 14 patients
without DAVNP by electrophysiologic criteria (p = NS). DAVNP by ATP test
disappeared in 27 (96%) of 28 patients who underwent slow pathway abolition
and in 18(60%) of 30 patients who underwent slow pathway modification. In the
12 patients with persistent DAVNP by ATP test after slow pathway modification,
the number of beats conducted over the slow pathway was significantly reduced
(2.5 +2.2vs 6.3 £+ 3.3, p < 0.002).

In conclusion: A single administration of ATP during sinus rhythm at a given
dose enables the noninvasive diagnosis of DAVNP in a high percentage of
patients with inducible slow/fast AVNRT and reliably predicts the results of RFA
of the slow pathway.



