
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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Germany
*Corresponding author. Tel: +49 69 945028110;
Fax: +49 69 945028119, E-mail address: j.chun@
ccb.de

Letters to the Editor 1699
D

ow
nloaded from

 https://academ
ic.oup.com

/europace/article/16/11/1698/2483542 by guest on 18 M
ay 2023



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




