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Pacemakers do not always tell the truth: diagnosis of ventricular
tachycardia for supraventricular tachycardia on pacemaker telemetry

Kalp pili her zaman dogru séylemeyebilir: Kalp pili telemetresindeki
supraventrikiiler tagsikardiye ventrikuler tasikardi tanisi

Fatih Bayrak, M.D.,” Carlo de Asmundis, M.D., Gian-Battista Chierchia, M.D., Pedro Brugada, M.D.

Heart Rhythm Management Center, UZ Brussel-VUB, Brussels, Belgium

Summary — Pacemaker telemetry reflects algorithm-
dependent interpretations about the cardiac rhythm. For
these data to be useful, it is necessary to recognize the
limitations of each algorithm and its interactions with
pacing and sensing parameters. We report on a case
in which pacemaker Holter recording showed several
episodes of nonsustained supraventricular tachycardia
which were erroneously classified as ventricular tachy-
cardia.

he main purpose of pacemaker telemetry is to

monitor cardiac rhythm problems over a long pe-
riod. Today, these data are being increasingly used
to demonstrate the presence or absence of arrhyth-
mias.* However, pacemaker telemetry only reflects
an interpretation of its algorithm about the cardiac
rhythm. Thus, these data can only be useful if the lim-
itations of each algorithm are recognized.

We report on a case in which pacemaker Holter
recording showed several episodes of nonsustained
supraventricular tachycardia which were erroneously
classified as ventricular tachycardia.

CASE REPORT

A 84-year-old male patient with a two-year history
of dual-chamber pacemaker implantation (Sympho-
ny DR 2550, Sorin Group, Montrouge, France) for
sick sinus syndrome was admitted to another center
with presyncope and recurrent nonsustained palpi-

Ozet — Kalp pili telemetrisi kalp ritmi hakkinda, cihaz-
da kullanilan algoritmaya bagimli yorumlari yansitir. Bu
verilerin yararli olabilmesi icin, her bir algoritmaya ait ki-
sithiliklarin ve bu algoritmanin uyarma ve algilama para-
metreleriyle iligkilerinin bilinmesi gerekir. Bu yazida, kalp
pili Holter kayitlarinin siirekli olmayan supraventrikiler
tasikardi epizotlari géstermesine ragmen, kalp pili ta-
rafindan durumun yanhslkla ventrikul tasikardisi olarak
tanimlandigi bir olgu sunuldu.

tations. Although inter-
rogation of the pace-
maker showed normal
parameters (AAlsafeR mode), pacemaker telemetry
demonstrated several episodes of nonsustained ven-
tricular tachycardia (Fig. 1a). The patient had nor-
mal left ventricular systolic function and noncritical
coronary artery disease. The telemetry of the pace-
maker stored both atrial and ventricular channel ac-
tivities during tachycardia episodes. These record-
ings showed ventricular activity with dissociated but
irregular atrial sensing, which was interpreted by the
pacemaker as VT.

Abbreviation:

VT Ventricular tachycardia

The patient was then referred to our center for
further evaluation of these episodes. A careful evalu-
ation of these tracings at our center revealed that the
tachycardia (cycle length 330 msec) actually started
with an atrial premature beat followed by a prolonged
atrioventricular conduction time (Fig. 1a), and that,
during tachycardia, there was a negative component

Received: June 4, 2011

Accepted: July 26, 2011

Correspondence: Dr. Fatih Bayrak. Yeditepe Universitesi Hastanesi, Kardiyoloji Anabilim Dali, Devlet Yolu Ankara Cad., No: 102-104,
34752 Kozyatagl, Istanbul, Turkey. Tel: +90 216 - 578 42 40 e-mail: dfatihbayrak@yahoo.com

#Current affiliation: Department of Cardiology, Medicine Faculty of Yeditepe University, Istanbul, Turkey
© 2011 Turkish Society of Cardiology



684 Tlrk Kardiyol Dern Arg
Woniriculad pun Dhurabisn : f4n B
T | i i i | I
A { E { k* ! i
1 bag-. ‘. ll"l o O [ . !, Ir ) j f ‘ 5 ) iI
T M A
. i ™ n i ™ ™
& A A }
a4 2 ] | ¥ E £ | L [
£ NN B E 3 ¥ % ¥ ¥ . s
= BYRAHdRAAAREANEZRNEE T W v L Ll L " w
L] WV A YV R I R e e 1
C D
L]
g -
n "
L] | i - i
|
"m—t—atgttt+tt+t+rt++r+++r++ 44+ 4+4++4++4+r1 Y
wms _j .l 4+ ¢+ 1 13 na TR VI (ORI (N S L] i
| | |
- 4t -
W —— W — I . — - —
Figure 1. (A) Tachycardia starts with an atrial extrasystole indicated by an arrow. (B) Arrows indicating negative components
at the end of each ventricular deflection, concordant with atrial potentials which are not seen on sinus ventricular deflections.
(C, D) Induction of a typical atrioventricular nodal re-entrant tachycardia (cycle length 330 msec, septal VA interval 40 msec)
that reproducibly starts with an atrial-His jump and stops repeatedly with an atrial activity.

at the end of each ventricular deflection concordant
with atrial potentials which were not seen on sinus
ventricular deflections (Fig. 1b). Tachycardia ceased
with an atrial activity and a junctional rhythm with
sinus rthythm was observed at the end (Fig. 1b). These
findings were also confirmed by an electrophysi-
ological study where a typical atrioventricular nodal
re-entrant tachycardia (cycle length 330 msec, septal
VA interval 40 msec) was induced, which reproduc-
ibly started with an atrial-His jump and stopped re-
peatedly with an atrial activity (Fig. 1c, d). It was not
possible to sustain the tachycardia even under isopro-
terenol infusion, so no differential pacing maneuvers
were performed. Retrograde conduction during ven-
tricular pacing was decremental and concentric. No
VT was induced by ventricular stimulation from the
right ventricular apex with three cycles and three extra
protocols. A slow-pathway ablation was performed.
After radiofrequency ablation, the tachycardia was no
longer inducible. Pacemaker Holter showed no further
episodes of tachycardia after one-month follow-up.

DISCUSSION

Theoretically, for diagnostic purposes, dual-chamber
detection that uses both atrial and ventricular intra-
cardiac signals should be superior to single-chamber
ventricular detection devices. However, early nonran-
domized and some recent randomized studies failed
to show any superiority of dual-chamber over single-
chamber devices in respect of arrhythmia detection.**!
Friedman et al."”?demonstrated a decrease in the num-
ber inappropriate detections with dual-chamber pace-
makers when compared to single-chamber devices.
Atrial sensing is the predominant cause of detection
errors in dual-chamber pacemakers.®

In our case, even though it was a dual-chamber
pacemaker, it was not possible to detect a typical
atrioventricular nodal re-entrant tachycardia because
almost all the atrial potentials appeared during post-
ventricular atrial blanking period of the pacemaker.
Some atrial waves that came out of the atrial blanking
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were sensed possibly because of the changing retro-
grade fast pathway or upper common pathway conduc-
tion (slightly changing VA intervals) in an advanced-
age patient receiving beta-blocker therapy. Normally,
when a pacemaker detects refractory atrial senses,
these will appear on the annotation bar despite the fact
that they are hidden in the QRS complex. Possibly, in
our case, the fused EGM algorithm of the pacemaker
(demonstration of the atrial and ventricular activities
on the same channel) was not able to detect the atrial
sensing events occurring at the same moment with
ventricular activity.

Our case demonstrates that pacemaker Holter al-
gorithms may fail to detect the correct arrhythmia,
and it is of great importance to recognize possible
limitations of the algorithms used for the detection
of arrhythmias. A merged intracardiac ECG used in
this patient’s pacemaker was unable to detect refrac-
tory atrial signals and thus could not differentiate the
mechanism of the arrhythmia.

Conflict-of-interest issues regarding the authorship or
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