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How to temporarily pace a
pacemaker-dependent
patient after lead extraction
for device infection?

We read with interest the work by Pecha et al.1

recently published in the Journal. The authors
aimed to evaluate a new option of temporary
pacing (TP) in pacemaker-(PM)-dependent
patients undergoing lead extraction (LE) for a
cardiac implantable electronic device (CIED) in-
fection, that was used to delay re-implantation
and improve safety and freedom from re-
infection in follow-up.

An active-fixation lead (AFL) was ipsilaterally
implanted and connected to an externalized
PM, in this way keeping the infected extraction
side for TP and preserving the site of definitive
device re-implantation. They did not observe
infection recurrences, nor lead dislocation
after a mean follow-up time of 21.1 months in
spite of the long duration of TP (median 12.7
days, range 6–24).

Similar good results were found in another
recent experience,2 in which the authors used
an AFL for TP after LE, choosing immediately
the contralateral side (internal jugular vein) to
change the site of pacing since the early post-
extraction phases.

In both experiences, the prolongation of anti-
biotic therapy (AT) using a reliable TP was con-
sidered the cornerstone for a proper healing.
Although taking opposite directions, both strat-
egies had a clear rationale. The first choice (TP
from the ipsilateral, rather than contralateral
side) is preferred in our institution, but we do
not have the answer about the best strategy.
We do not even know if one strategy fits the
local infection setting better and the other one
the endocarditis. A multicentre prospective ran-
domized controlled trial could give answers
about the best modality of TP after LE.

While waiting for these data, we think that
some points of the abovementioned paper1

merit to be commented upon.
First, in the Methods Section (i.e. ‘Surgical

technique’), it is not clear if the AFL was
implanted before or after LE; in the first unreal-
istic option, the implant would have been im-
possible in two cases, because of venous
occlusion. In cases of venous occlusion, our ex-
perience3 demonstrated that mechanical
sheaths warrant the same results as laser-

powered sheaths (used in all cases by the
authors); considering the cost of the definitive
AFL used for TP, the cost-effectiveness of
mechanical dilatation appears even more
attractive.

Secondly, if the AFL has been implanted after
LE, did the authors use the LE sheath as a
channel to introduce the guidewire or did
they perform a new subclavian puncture? In
terms of re-infection risk, the second approach
is certainly safer than using the ‘retaining guide-
wire technique’, especially in the case of septic
thromboflebitis, which is often very difficult to
diagnose.

Then, a median of AT duration of 16.5 days
(range 6–42) and a median of duration of TP
of 12.7 days (range 6–24) is reported: we
wonder if the AT was started only at the
moment of LE. In our opinion, one of the cor-
nerstones for infection eradication is a proper
duration of the pre-operative AT. Separate
data about AT duration in the setting of local
and systemic infection would be interesting.
Moreover, did they start with cephalosporin
even in cases of sepsis and endocarditis (par-
ticularly numerous in this cohort)? Which
kind of cephalosporin did they use? The ques-
tion is of interest because it is known that
some broad-spectrum cephalosporins (as
those they report to have used), are less effect-
ive in staphylococcal infections, that represent
the main type of CIED infection.4

In conclusion, the best way to manage TP
after LE for CIED infection in PM-dependent
patients remains a subject of interesting
debate and research, given the high risk of re-
infection of this kind of patients.
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Lack of efficacy of
radiofrequency catheter
ablation in Andersen–Tawil
syndrome: are we targeting
the right spot?

Andersen–Tawil syndrome (ATS) is associated
with a high arrhythmic burden as demonstrated
recently by Delannoy et al.1 in this Journal.
Almost all subjects (91%) had very frequent
ventricular arrhythmias [.10 000 premature
ventricular contractions (PVCs)/day] including
episodes of bigeminy and non-sustained ven-
tricular tachycardia. As in other hereditary
sudden cardiac death syndromes, it seems ap-
propriate to eliminate these arrhythmias by
means of radiofrequency catheter ablation
(RFCA). To our knowledge, there is no publica-
tion of a successful RFCA in ATS. Delannoy
et al.1 reported that RFCA was unsuccessful in
the five patients in which it was attempted. In
our Institution, during the follow-up of a large
family with a genetically confirmed diagnosis
of ATS,2 one of them became symptomatic
(syncope), and an implantable cardioverter-
defibrillator (ICD) was implanted in 2005 due
to inducibility of ventricular fibrillation in an
electrophysiological study. Intracavitary elec-
trograms from the ICD showed frequent
PVCs initiating the episode of ventricular fibril-
lation. Radiofrequency catheter ablation was
attempted in 2006 and 2007 due to appropriate
discharges of the ICD. In the first procedure,
two ectopic sites in the left ventricle were tar-
geted (anteroseptal and anterolateral) guided
by electroanatomical mapping, also, ablation
of both Purkinje bundles was added. In the fol-
lowingyear, shewassubmitted toa second pro-
cedure after a recurrent appropriate discharge
of the ICD. In this time, RFCA was delivered in
the posteroseptal and apical zones, without
elimination of the PVCs.

These apparently large areas of arrhythmo-
genicity could be the basis for the suggestion
expressed by Dr Wilde3 in an accompanying
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Editorial, that the arrhythmogenic substrate
could be present throughout both ventricles
thus explaining the lack of efficacy of RFCA.
An alternative consideration is that we are not
targeting the right spot. Delannoy et al.1 states
that ‘Initial attempts to map ventricular ectopy
in patients with ATS reveal that ectopic beats
originate from different parts of left Purkinje
network’. It could be interesting to study the
possibilityof uncommon ventricular substrates,
like the posterior papillary muscles, recently
described as a distinct clinical entity.4 These
could be considered in future attempts of
RFCA of ectopic beats in this group of patients
becauseoff the similarities in themorphologyof
the PVCs.
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In cryoballoon pulmonary
vein isolation there is no
correlation between
biomarker release indicating
myocardial necrosis and
cumulative freezing time

We read with interest the article by Bordignon
et al.1 presenting a comparative analysis of
biomarker release in pulmonary vein isolation
with two different cryoballoon generations.

We believe, however, that the rationale of
the presented data processing in this article is
questionable. The authors created a biomarker

index by dividing the values of biomarker
release [(hs troponin T and creatine kinase
(CK)] by cumulative freezing time. Using this
method of data processing a difference in
biomarker releasebetween the twotestedcryo-
balloon generations was detectable, otherwise
no difference in measurable induced myocardial
necrosiswas found.Themethodofdataprocess-
ing is questionablebecause in the reported range
of cumulative ablation times the biomarker
release is not correlated with the ablation dur-
ation.

In our analysis in 58 consecutive patients
undergoing pulmonary vein isolation for parox-
ysmal atrial fibrillation with a 28 mm second-
generation cryoballoon, we found a median
cumulative freezing duration of 34 min (range
24–48 min), the mean Troponin I values, 24 h
after ablation, were 6.6+4.2 mg/L, and the
mean CK values were 328+134 U/L. The
correlation coefficients for Troponin I and
CK release and cumulative freezing time were
r ¼ 20.057 (P ¼ 0.3382) and r ¼ 20.118
(P ¼ 0.1952), respectively.

In the reported range of cumulative freezing
durations, there is no correlation between bio-
marker release and ablation duration in cryobal-
loon pulmonary vein isolation. Therefore, the
two tested generations of cryoballoons showed
a comparable amount of measurable myocar-
dial necrosis. The reported differences in abla-
tion efficacy between the two generations of
cryoballoons might not be caused by differ-
ences in overall induced myocardial necrosis.
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Author reply

We thank Neuzner et al. for the interest in our
work.1 They also investigated biomarker
release in cryoballoon AF ablation. In their

experience, they found no linear correlation
between biomarker release and cumulative
freezing time, so theyobject thatourbiomarker
index calculation is questionable.

First of all, some methodological differences
have to be acknowledged. In our study,2 creat-
ine kinase (CK), troponin T (TnT), and lactate
dehydrogenase (LDH) were measured at
three different time points. In contrast,
Neuzner et al. measured TnI and CK at one
time point (24 h after ablation). The probability
to identify the peak value of biomarker release
decreases with a single measurement and
therefore, biomarker release kinetics will have
a greater impact on data. In addition, we
observed the CK peak 12 h after ablation.
Their measurement 24 h post-ablation may
have missed the peak biomarker release.

In humans, biomarker release is a surrogate of
myocardial ablation injury. Neuzner et al. found
no correlation for biomarker releases between
a range of 24–48 min freezing time. Asdiscussed
in our manuscript, Wójcek et al.3 reported a
linear correlation of 28 mm first-generation
cryoballoon-induced CK peaks for longer abla-
tion times (median 74, Q1–Q3: 64–86 min).
To the best of our knowledge, no human data
are available for shorter freezing time. In a
canine model, Andrade et al.4 demonstrated
similar histological lesion in dogs treated with
either120or240 swith regardsto transmurality,
but not quantifying the total myocardium injury.

To clarify whether a linear correlation
between biomarker and freezing time exists,
studies investigating progressively increasing
ablation times are needed (dose–response
curves). They should range from a few seconds
to minutes of freeze, to cover also the extreme
part of the hypothesized correlation line. Obvi-
ously, such a study cannot be performed in
human, reducing its clinical implications.

In this context, we think that our suggested
biomarker index is a representative index of an
increased efficacy in lesion formation. It should
not be interpreted as an absolute value, but
needs to be seen in the context of direct
comparison of two cryoballoon generations.
Neuzner et al. concluded that ‘the reported dif-
ferences in ablation efficacy between the two
generations of cryoballoons might not be
caused bydifferences inoverall induced myocar-
dial necrosis’. We agree, but a similar myocardial
necrosis can now be reached with less applica-
tions and with a shorter freezing time. In other
words: with a higher efficacy.
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