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attribute these abnormalities to a specific variable.® Prospective
studies such as standard ECG should be undertaken to corroborate
our findings.

As a limitation, demographic differences in sex and age could
affect the results when comparing the control group with the PE
patients.

In conclusion, PE patients often exhibit greater voltage and
peaked “Eiffel tower” P-wave morphology, longer PR intervals, and
higher prevalence of right bundle-branch block and negative T
waves in inferior leads compared with a control group. Therefore,
ECG could be an affordable and widely available tool for detecting
potential cardiovascular conditions in PE patients.
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Endocardial ganglionated plexi ablation in a patient
with cardioinhibitory carotid sinus syndrome

Chack for
Updates

Ablacion endocdrdica de plexos ganglionares en un paciente con
sindrome del seno carotideo de predominio cardioinhibitorio

To the Editor,

We present the case of a 54-year-old man referred to our
hospital for consideration of endocardial neuromodulation. He
had had recurrent presyncope and syncope for more than 10 years
and had received a dual-chamber pacemaker 2 years after
symptom onset and observation of marked symptomatic sinus
bradycardia. Nine years later, on detection of ventricular lead
dysfunction and left subclavian artery thrombosis, a new device
was implanted via aright access, and the original leads were left in

place. The procedure was complicated by cardiac tamponade, so it
was decided to remove the device, leaving the patient without
pacing support. At the time, given the patient’s age and the low
ventricular pacing rate, we adopted a watch-and-wait approach.
The symptoms, however, persisted (with an average of 2 pre-
syncopal/syncopal episodes a month), and the patient was
referred for evaluation of endocardial neuromodulation. After
being duly informed, he consented to undergo the procedure and
necessary tests and also agreed to the publication of this case
report.

The tests performed at our hospital included 24-hour Holter
monitoring, which showed no evidence of marked bradyarrhyth-
mia; an exercise stress test, which showed adequate chronotropic
competence; and right carotid sinus massage (CSM), which
triggered syncope lasting 7.6 seconds (figure 1A). He was
diagnosed with cardioinhibitory carotid sinus syndrome and


mailto:ignaciomaria.raggio@clinicaolivos.com.ar
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0035
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0035
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0035
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0040
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0040
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0040
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0045
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0045
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0050
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0050
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0050
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0050
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0055
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0055
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0055
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0060
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0060
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0060
http://refhub.elsevier.com/S1885-5857(22)00137-2/sbref0060
https://doi.org/10.1016/j.rec.2022.04.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rec.2022.04.015&domain=pdf

Scientific letter/Rev Esp Cardiol. 2023;76(1):60-71

66
L — v
- _ e o S
7612mseq
g —— — — = /\“,
[ [ g PO Y P R PSSR el
w I e e |
B e S —A——
1 1395 mseg
| | 4pm
o N J, o o (S—
avF [ Y N S SO VSN . "
i B o B R s e SR A i ks
v ¥ { y |

e AR
== A A A
Tt
8 LA LA Nt A ) bhprsrdh
——— “{ il }“W} (i H,‘W i MLWW
- \ M }

e T s Rt e e B e . 10

Figure 1. A: syncope with a sinus pause of 7.6 s after right carotid sinus massage. B: vagal response to extracardiac stimulation before ablation. C: absence of pauses
after carotid sinus massage following ablation of ganglionated plexi. D: absence of vagal response to extracardiac stimulation after ablation. Bpm, beats per minute.

underwent an atropine response test (2 mg), which showed an
increase of more than 25% in baseline heart rate.

Under sedation with propofol and remifentanil, the patient
underwent electroanatomical mapping of the right atrium and
superior vena cava using a multipolar HD Grid catheter (EnSite
NavX, Abbott, USA). The ablation catheter was then advanced to
the right jugular vein for extracardiac high-frequency stimulation
(HES) (10-s bursts, 20 Hz at 30 V/1 ms), which elicited a vagal
response with a 3-minute sinus pause (figure 1B). The CSM was
still positive with the patient under sedation and was therefore
selected as a target for neutralization during the procedure. On
completion of electroanatomical mapping of the left atrium, the
ganglionated plexi (GP) were ablated using an anatomic approach,
with ablation of a) the right superior GP through a right-sided
approach (with application of energy to the posteromedial region
of the superior vena cava at its intersection with the right superior
pulmonary vein) and a left-sided approach in the contralateral
region at the anterior level of the right superior pulmonary vein
ostium, b) the coronary sinus ostium, c) the left superior GP (at the
roof of the left superior pulmonary vein and atrial appendage), and
d) the right inferior GP at the level of the right inferior pulmonary
vein ostium. On completion of the ablation lesion set, both CSM
and HFS continued to show bradycardia, although it was milder
than at the beginning and there was no longer any evidence of
atrioventricular block. These responses were abolished by
additional (bilateral) bursts applied to the area of the right
superior ganglion. Following observation of an absence of response
to the CSM (figure 1C), the patient was administered 2 mg of
atropine, which did not lead to an increase in heart rate (figure 1D).
As HFS also confirmed an absence of bradycardia (figure 2), the
procedure was terminated. Subcutaneous cardiac monitoring
showed no episodes of bradycardia (pauses > 3 s) over a follow-
up period of 6 months. The patient also showed clear signs of
clinical improvement and was discharged with a subcutaneous
event recorder.

Endocardial ablation of GP is an attractive alternative to
permanent cardiac pacing for the treatment of symptomatic
neurally mediated syncope, particularly in patients with cardi-
oinhibitory responses.! The technique is still under development,
and numerous questions remain to be resolved, such as optimal
selection of candidates, choice of best approach (purely anatomic
or directed by signs of atrial noncompaction), and definition of

clear, specific outcome goals. Pachén et al.’> described the
outcomes of catheter ablation in 43 patients with neurally
mediated syncope but, like Debruyne et al.> who presented a
series of 20 patients, they did not include patients with carotid
sinus hypersensitivity.

The present case suggests that catheter ablation could prevent
pacemaker complications in young patients like ours with carotid
sinus hypersensitivity. There has been just 1 report of its use in this
setting to date,? but the authors did not report on specific outcome
goals. This is an interesting observation, as patients with carotid
sinus hypersensitivity may have a different neurohumoral profile,
with normal adenosine levels, unlike patients with syncope
without prodrome and sudden atrioventricular block, who
typically have low circulating adenosine levels.?

The current case also shows the potential value of CSM for
monitoring ablation outcomes; it is a useful point-of-care test,
unlike HFS, which requires advancing the catheter to the jugular
foramen on repeated occasions and causes discomfort if the patient

Figure 2. Electroanatomical maps of right and left atria with anteroposterior
view of radiofrequency application points.
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is not sufficiently sedated. It is noteworthy that persistent
bradycardia was observed by both CSM and HSF, and that the
responses disappeared almost simultaneously in both tests. This
correlation has not been previously reported.

In conclusion, we believe that more studies are needed to
evaluate both the long-term efficacy of endocardial denervation of
GP in patients with carotid syncope and the prognostic value of
CSM responses as a target for neutralization during the procedure.
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Thrombus discrimination using quantitative
assessment of late-enhancement iodine maps
and low monoenergetic imaging

Gpdat

Discriminacion de trombos mediante evaluacion cuantitativa
de mapas de yodo e imdgenes monoenergéticas de baja energia
en realce tardio

To the Editor,

In the past decade, spectral computed tomography (CT) has
emerged as a useful means to improve tissue characterization.
However, few studies have explored its potential usefulness
for the detection of cardiac and aortic thrombi.!~® Furthermore,
although delayed-phase imaging typically provides the most
valuable datasets aimed at ruling out thrombi, there are scarce
reports regarding threshold values for thrombotic sources.”
With the advent of dual-layer scanners that enable spectral
routine acquisitions without protocol modifications, and in
the context of acute ischemic stroke imaging, there is an
expected increase in the number of scans with incidental
thrombi. These scanners enable the availability of simultaneous
multiparametric data including conventional CT images, mono-
energetic imaging ranging from low (40keV) to high (200 keV)
energy levels, and iodine density maps among others. Accord-
ingly, we sought to evaluate the incremental value of mono-
energetic and iodine density maps over conventional CT for the

discrimination of thrombi in patients with acute ischemic
stroke (AIS).

From July 2020, patients with suspected AIS admitted in our
emergency department underwent a low-dose chest CT after CT
angiography with the main goal of attempting to simultaneously
rule out cardiovascular thrombotic complications using a dual-
layer spectral CT (IQon Spectral CT, Philips Medical Systems
Netherland B.V.). Low radiation dose chest CT (64 x 0.625 mm;
voltage 120 kV; current 70-140 mA; gantry speed 270 ms; pitch
1.23; slice thickness 2.0 mm) was performed 5 minutes after
contrast injection. Since all patients with suspected AIS undergoing
CT are quantitatively assessed online using automated software
(RAPID, iSchemaView, Menlo Park, USA), a process that takes
between 5 and 10 minutes after contrast administration, delayed-
enhancement spectral CT does not delay endovascular therapy.

All images were analyzed offline using dedicated software
(IntelliSpace Portal version 11.1; Philips Medical Systems, Nether-
land B.V.) by a cardiovascular imaging expert with experience in
dual energy cardiac CT blinded to the clinical history. Thrombi was
defined as an abrupt focal filling defect with absent or nonsignifi-
cant contrast enhancement, clearly discriminated from surround-
ing structures such as blood and myocardial or vessel walls
(figure 1)."” Regions of interest (ROI) were adjusted to the size of
the thrombi, with special care taken to avoid adjacent structures.
An ROI was placed at the ascending aorta, enabling the assessment
of the thrombi/aortic ratio, with the lowest values reflecting the
largest differences. Images were evaluated using conventional CT
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