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Abstract
Our Letter to the Editor, related to the article “Small 
bowel capsule endoscopy in patients with cardiac pace-
makers and implantable cardioverter defibrillators: 
Outcome analysis using telemetry” by Cuschieri et al , 
comments on some small errors, that slipped into the 
authors discussions. The given informations concerning 
the pacemaker- and implantable cardioverter defibrilla-
tors modes were inaccurate and differ between the text 
and the table. Moreover, as 8 of 20 patient’s pacemak-
ers were programmed to VOO or DOO (“interference 
mode”) and one patient was not monitored by telem-
etry during capsule endoscopy, 9 of 20 patients (45%) 
lack the informations of possible interference between 
capsule endoscopy their implanted device. Another ob-
jection refers to the interpretation of an electrocardio-
gram (figure 1, trace B) presented: in contrast to the 
author’s opinion the marked spike should be interpreted 
as an artefact and not as ”undersensing of a fibrillatory 
wave”. Finally, three comments to cited reviews were 

not complete respectively not quoted correctly.
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TO THE EDITOR
In our perception, small errors crept in the interesting ar-
ticle by Cuschieri et al[1] “Small bowel capsule endoscopy in 
patients with cardiac pacemakers and implantable cardio-
verter defibrillators: Outcome analysis telemetry review”. 
Therefore it should be subject to the following comments.

First of  all, the informations concerning the pace-
maker-/implantable cardioverter defibrillators (ICD)-
modes, the devices were programmed into during the 
small bowel capsule endoscopy (SBCE), given in table 1 
differ from the informations in the text: whereas the text 
referring to table 1 contents the information, that “three 
were set to DDD, six to DDDR, one to DOO, four to 
VOO, one to VVIR, and one to AAI→DDD (table 1)”, 
the presented table 1 shows three set to DOO, no one 
was set from AAI to DDD and five were set to VOO 
[Pacemaker-Code (North American Society of  Pacing 
and Electrophysiology-NASPE and British Pacing and 
Electrophysiology Group-BPEG: the first letter identi-
fies the chamber paced, the second letter identifies the 
chamber sensed: V - ventricular, A - atrial, D - dual; the 
third letter identifies the response to sensing: I - inhib-
ited, T - triggered, D - dual; the fourth letter identifies 
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the response rate (R)]. The error may partially result from 
the fact, that the authors did not clearly understand the 
different meaning of  the “→” and the “↔” arrows. “AAI 
↔ DDD” does not mean a change in programming, but 
describes a novel pacemaker function, allowing to change 
from the AAI- to the DDD-mode automatically, if  nec-
essary, and it describes the “managed ventricular pacing” 
function in Medtronic-pacemakers.

As a second remark, the study included 20 patients, in 
8 of  whom the pacemaker were programmed to VOO or 
DOO. In these modes (“interference mode”), pacemakers 
revert to noise-mode function stimulating the ventricle 
(VOO) or atrium and ventricle (DOO) without sensing 
the native rhythm. Additionally, one patient (DDD-Mode, 
table 2) was not monitored during capsule endoscopy 
(CE). Consecutively, in 9 of  20 patients (45%) the ques-
tion of  the study, in how far SBCE would influence pace-
makers, could not be answered, as the pacemakers cannot 
be influenced at all. Considering to our study[2] without 
evidence of  interference between CE and implantable 
cardioverter defibrillators (ICDs) it remains unclear, why 
the sensing function of  the ICDs was turned off. 

The third objection refers to the spike in figure 1, 
trace B, preceding the third (narrow) QRS-complex: 
QRS-complexes # 4, 5 and 6 are clearly stimulated, prov-
ing that ventricular stimulation works well in this patient. 
So the stimulus preceding QRS-complex 3 cannot be a 
ventricular one, because it should be able to capture the 
ventricle. There is no pacemaker-system available with 
mode switching to AAI or AOO. So if  mode switch was 
the reason for this spike, it must stimulate the ventricle. 
Moreover: the orientation of  this “spike” is exactly an-
tipodal (positive in lead 1, negative in lead 2) compared 
with the orientation of  the effective ventricular spikes 
(negative in lead 1, positive in lead 2), this is most unlikely 
in conventional holter/telemetry recordings, usually you 
find same polarities for atrial and ventricular spikes in 
surface electrodes. So this “spike” should be interpreted 
as an artefact.

In two patients, the authors assumed “inappropriate 
pacer spikes due to undersensing of  very subtle atrial 
fibrillation”, and they mentioned, that similar episodes 
were documented before and after CE. In this context, 
it would be interesting, if  those patients suffered from 
paroxysmal, persistent or permanent atrial fibrillation. In 
the opinion of  the authors “the mostly likely possibility 
is that the thresholds for atrial pacing were set too high”. 
According to this presumption, further details to the 
programming of  the pacemakers should have been pre-
sented.

Another concern against the study of  Cuschieri et al[1] 

is that there is only a few number of  patients left (11/20) 
for the (real) investigation of  interference between CE 
and devices to be able to derive their conclusions from 
their data. 

Finally, there are three comments to the cited refer-
ences: (1) The radiated power of  CE is mentioned with 
50 nW. The reference cited in this connection is wrong. 
CE is not mentioned in this article[3]; and (2) In our study 
for interference between CE and ICD[4], we “electrically 
simulated the situation in a patient“. The pacemakers 
and CE were placed in a saline solution (resistivity cor-
responding to that of  low frequency range of  muscle 
tissue), not water, in analogy to a study, in which the 
interference behaviour of  mobile phones with respect 
to pacemakers was investigated[5]; and (3) The authors 
discuss that “it is conceivable that the site of  entry for 
the noise signals is the unshielded part of  the connector 
block which could occur, as the swallowed CE passes 
posterior to the heart while descending through the es-
ophagus, consisting with studies on mobile phones”, as a 
possibility for interference between CE and devices. Cit-
ed references for this hypothesis are the study of  Dubner 
et al[6] and our study[4]. In none of  the cited studies mobile 
phones were used. 
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