Received: 14 February 2021 Revised: 10 May 2021 Accepted: 17 May 2021

DOI: 10.1002/ccr3.4477

CASE REPORT

Clinical Case Reports e WILEY

Ultra-high-density mapping to guide effective His-bundle pacing
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1 | INTRODUCTION

Permanent His bundle pacing is emerging as a physiological
alternative to right ventricular pacing and may be associated
with lower probability of pacing-induced cardiomyopathy.'
In this report, we present a case of successful His Bundle
lead placement guided by an ultra-high-density 3-D mapping
system to minimize fluoroscopy time.

2 | CASE HISTORY
A 77-year-old woman, with previous left atrial appendage
closure, previous mitral valvuloplasty, heart failure, and
severe dilation of the left atrium, was referred to our atten-
tion for recurrent episodes of atrial fibrillation and atypical
atrial flutter with symptomatic rapid ventricular response and
refractoriness to drug therapy aimed at rate control. In ac-
cordance with the patient's decision and given the presence
of numerous comorbidities, the strategy of implanting a per-
manent pacemaker with a His bundle lead and subsequent
ablation of the atrioventricular node was chosen.
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Permanent His bundle pacing is a physiological alternative to right ventricular pacing,
resulting in a lower probability of pacing-induced cardiomyopathy and left ventricu-
lar ejection fraction deterioration. The combined use of UHD mapping systems al-
lows precise and detailed information on the His bundle location, possibly providing

more pacing option locations.
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Baseline 12-leads ECG at the time of admission showed
atypical atrial flutter with variable atrioventricular con-
duction ratio and QRS duration of 105ms with incomplete
RBBB.

In the electrophysiology laboratory, via right femoral
venous access, a ultra-high-density three-dimensional map-
ping of the entire course of the His Bundle was performed,
using the Rhythmia HDX™ system (Boston Scientific)
and the basket mapping catheter with 64 printed electrodes
IntellaMap Orion™ (Boston Scientific), after placing a 6F
(Dynamic XT™, Boston Scientific) decapular deflectable di-
agnostic catheter in the coronary sinus. The mapping window
was set from —104 ms to —28 ms, with respect to the time
reference set on the QRS peak of higher voltage, in order
to exclude ventricular electrograms and include electrograms
from the entire course of the His bundle. In the event of the
presence of atrial electrograms within the mapping win-
dow, due to the variable atrioventricular conduction ratio,
manual re-annotations were carried out in order to correctly
mark the component of the signal attributable to His bundle.
Figure 1 shows the voltage and activation maps acquired as
just described. In total, around 1900 points were acquired in
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FIGURE 1

(A) Voltage and activation maps of His Bundle; (B) best-paced QRS from IntellamapOrion electrodes. This point of best-paced

QRS was tagged as the target for the subsequent lead placement; (C) AV node ablation performed proximal to the position of the implanted HBP

lead (red tag)
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FIGURE 2

(A) Final leads placement in antero-posterior projection; (B) Twelve leads ECG preablation; (C) Twelve leads final rhythm with

nonselective His bundle pacing with RV backup pacing after 30 ms, with QRS duration of 107 ms

a time of 2.8 min. By stimulating selectively from the elec-
trodes of the Orion mapping catheter in different sites of His
bundle, it was possible to "tag" on the three-dimensional
map the location where the morphology and duration of the
best-paced QRS complexes were obtained, so as to be able to
guide the placement of the permanent pacing lead. The iden-
tified target site had a paced QRS duration of 103 ms, with
selective His bundle pacing morphology (Figure 1).

Via left subclavian vein access, a dedicated C315™
fixed curve introducer (Medtronic) was used to place a
SelectSecure™ (Medtronic) permanent His bundle pac-
ing lead, which was displayed in real time on the three-
dimensional map and positioned near the previously
identified target zone.

The acquisition of the three-dimensional map using a
magnetic technology mapping catheter is, in the case of the
Rhythmia system, fundamental for the subsequent visualiza-
tion of the pacing lead: this is, in fact, traced with imped-
ance technology, but the spatial coordinates of its position
are corrected based on the magnetic coordinates previously
acquired via the Orion™ Mapping Catheter. This correction
gives greater spatial precision to the position on the map

of the lead displayed through impedance tracking. To view
the pacing lead on the map, it was sufficient to connect it
via a generic two-pin terminal cable of input box A of the
Rhythmia HDX™ system and, via software, set it up as any
bipolar diagnostic catheter.

In the final positioning site, nonselective His bundle pac-
ing was obtained with the presence of delta wave and QRS
duration of 107 ms at energies greater than 1V for 1 ms and
exclusively right ventricular pacing with QRS duration of
144 ms at lower energies. The Qr’ morphology in lead V1
was attributed to an incomplete RBBB with RSR’ preabla-
tion QRS morphology. As per our clinical practice, a backup
lead was subsequently implanted in the apex of the right ven-
tricle (Figure 2).

Finally, ablation of the atrioventricular node was performed
using a steerable 8mm tip ablation catheter (IntellaNav Mifi
XP™_ Boston Scientific), identifying the ablative target at a
location proximal to the His bundle lead implantation site, to
avoid blocking the output of His bundle pacing (Figure 1). No
peri-procedural or postprocedural complications occurred.

The use of fluoroscopy was limited to venous accesses,
to the positioning of the diagnostic catheter in the coronary
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sinus, to the mapping phase, and to the control of the po-
sition of the lead during fixation (screwing in to secure a
stable position), a phase in which it is impossible to visual-
ize the lead because it is necessary to disconnect the cable
clamps.

The total fluoroscopy time was 13.6 min with a total dose
of 16.40 G * cm?. Total procedure time was 75 min, shorter
times than the ones we usually need for His bundle catheter
implantation without mapping system (average fluoroscopy
times of 16.5 min and average procedure times of 85 min).

Three months after the procedure, the patient presents
an improvement in the condition of heart failure in terms of
symptoms and an increase in the ejection fraction of the left
ventricle.

3 | DISCUSSION

In patients with heart failure and atrial fibrillation with rapid
ventricular response, permanent implantation of the His
bundle lead with subsequent ablation of the atrioventricular
node appears to be a safe and effective option to improve car-
diac synchrony and, therefore, avoid deterioration of pump
function. The use of a mapping system with a multipolar
(64 electrodes) catheter allowed us to minimize the use of
fluoroscopy, as compared to our routinary clinical practice
and comparable to that reported with similar approaches with
other mapping systems.z’3

In a recent report by Keene et al* approaching with con-
ventional nonmapping approach, the authors reported expo-
sure duration slightly shorter than the one of our experience.
Interestingly, they found clear evidence of a learning curve
with progressive accumulation of experience related to the
reduction of fluoroscopy time and the achievement of lower
His bundle capture thresholds.*

We are therefore confident that increasing the number
of cases approached with our workflow will result in addi-
tional benefits in terms of reduction of fluoroscopy time.
In addition, there are groups of patients that could benefit
most from the proposed workflow, especially for whom the
use of fluoroscopy should be avoided (e.g., pregnant or pe-
diatric patients), extending the recommendations reported
in the current ESC 2019 guidelines on the management of
patients with supraventricular tachycardias.5 In addition, the
high-density mapping can facilitate the positioning of the His
bundle pacing lead, providing precise information on the His
bundle location because of the collection of better resolution
His electrograms than those detected by the pacing cath-
eter, thus allowing quick identification of the area(s) from
which the stimulated QRS has the most ideal morphology.
The limits to obtaining selective His bundle pacing are pos-
sibly attributable to the choice of the positioning system of
the pacing lead and not to the identification of the target site.
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CONCLUSIONS

4 |

The use of an UHD mapping system seems to be a safe, fea-
sible, and especially useful approach to position a permanent
His bundle pacing lead, providing information about His
bundle localization and providing more options on the site
from which to pace to get the desired result.
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