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Abstract

Background The use of a multi-electrode Optrell mapping catheter during ventricular tachycardia (VT) or premature ven-
tricular complex (PVC) ablation procedures has not been widely reported.

Objectives We aim to describe the feasibility and safety of using the Optrell multipolar mapping catheter (MPMC) to guide
catheter ablation of VT and PVCs.

Methods We conducted a single-center, retrospective evaluation of patients who underwent VT or PVC ablation between
June and November 2022 utilizing the MPMC.

Results A total of 20 patients met the inclusion criteria (13 VT and 7 PVC ablations, 80% male, 61 + 15 years). High-density
mapping was performed in the VT procedures with median 2753 points [IQR 1471-17,024] collected in the endocardium and
12,830 points [IQR 2319-30,010] in the epicardium. Operators noted challenges in manipulation of the MPMC in trabecu-
lated endocardial regions or near valve apparatus. Late potentials (LPs) were detected in 11 cases, 7 of which had evidence of
isochronal crowding demonstrated during late annotation mapping. Two patients who also underwent entrainment mapping
had critical circuitry confirmed in regions of isochronal crowding. In the PVC group, high-density voltage and activation
mapping was performed with a median 1058 points [IQR 534-3582] collected in the endocardium.

Conclusions This novel MPMC can be used safely and effectively to create high-density maps in LV endocardium or epi-
cardium. Limitations of the catheter include a longer wait time for matrix formation prior to starting point collection and
challenges in manipulation in certain regions.

Keywords Ventricular tachycardia - Premature ventricular complex - Multi-electrode mapping - Optrell - Catheter ablation -
Outcome

Abbreviations ILAM Isochronal late annotation mapping
AAD  Antiarrhythmic drug LPs Late potentials

ECG  Electrocardiography PVC  Premature ventricular complex
ICD Implantable cardioverter-defibrillator VA Ventricular arrhythmia

VT Ventricular tachycardia
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1 Introduction
Electrophysiology Section, Cardiology Division, Hospital
of the University of Pennsylvania, 1 Convention Avenue,

Philadelphia, PA 19104, USA Challenges in ablating ventricular arrhythmias (VA), includ-
) . ) ing ventricular tachycardia (VT) and premature ventricular

Electrophysiology Section, Lancaster Heart Group, Lancaster ... . .

General Hospital, Lancaster, PA, USA complexes (PVCs), can be mitigated with the use of multipo-

. . . . lar mapping catheters. VT that is non-inducible at baseline
Cardiac Pacing and Electrophysiology Section, Heart . .
and Vascular Institute, Cleveland Clinic Foundation, or not hemodynamically tolerated frequently requires an
Cleveland, OH, USA operative strategy that is based on an assessment of substrate
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abnormalities. While alternative strategies such as pace
mapping are routinely employed when the VT morphology
is known, identification of abnormal substrate likely to be
critical to the arrhythmia has been shown to be beneficial,
particularly when other approaches are not possible [1-3].
While abnormal substrate may be identified with standard
point-by-point mapping, high-density substrate mapping
with smaller electrodes offers the potential for more rapid
and detailed characterization of true conduction abnormali-
ties [4].

Simultaneous multipolar mapping offers a potential
advantage over standard point-by-point mapping due to
smaller electrodes and closer interelectrode spacing result-
ing in a larger sampling footprint and increased resolution.
This may be helpful when PVCs are infrequent or when low
amplitude early local signals are present [5]. There are avail-
able data from animal models suggesting that multipolar
mapping catheters (MPMC) can be beneficial to overcome
these challenges in both the atrium and ventricle [6, 7],
although there are little data from human ventricular studies.
In this series, we aimed to evaluate the safety and feasibility
of utilizing the Optrell MPMC (Biosense Webster, Irvine,
CA) in patients undergoing ablation for VT and PVCs.

2 Methods
2.1 Patient selection

A single-center retrospective study was performed including
consecutive patients who underwent catheter ablation for
VT or PVCs utilizing the Optrell MPMC between June and
November 2022. All patients provided written informed con-
sent for the ablation procedure and the use of their data was
approved by the Institutional Review Board of the Hospital
of the University of Pennsylvania.
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2.2 Novel multipolar mapping catheter

The Optrell MPMC is a paddle-shaped, fixed array, multi-
electrode catheter that includes 48 electrodes distributed
over six parallel splines as shown in Fig. 1. The catheter
is designed to allow simultaneous activation over a larger
anatomic region based on the surface area in direct contact
with myocardium. Each spline consists of eight electrodes
and each electrode has a surface area of 0.9 mm? with a
center-to-center interelectrode distance of 2.4 mm across all
six splines that are capable of recording and pacing. Bipolar
electrograms are generated between these small electrodes
along and across the splines as shown in Fig. 1. The distal
end of the shaft consists of an irrigation port and a ring elec-
trode, which serve as the indifferent electrode and are used
for matrix formation. Unipolar electrograms are generated
between each detection mini-electrode and the indifferent
ring electrode.

2.3 Electrophysiology study and ablation procedure

All ablation procedures were performed under conscious
sedation or general anesthesia per the operator’s prefer-
ence, along with direct arterial pressure and oxygen satu-
ration monitoring. Intracardiac echocardiography (ICE;
SoundStar, Biosense Webster) was used in all cases for
direct visualization of cardiac anatomy, catheter position-
ing, and monitoring for acute complications. All cases
were performed using CARTO 3 version 7.5. Heparin
was administered prior to deployment of the Optrell in
the right or left ventricle (RV/LV) with a target activated
clotting time of 350-400 s. For LV endocardial mapping,
the use of retrograde aortic and transseptal approaches
were at the discretion of the operators based on the loca-
tion of the arrhythmogenic substrate, severity of the aortic
valve stenosis, and arterial anatomy of the patients. For
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retrograde aortic approach, the MPMC was placed into an
8-Fr Brite tip sheath and slowly advanced pass the aortic
valve under fluoroscopic and ICE guidance. For transsep-
tal approach, a deflectable sheath was used. The MPMC
was placed in the deflectable sheath and advanced across
the mitral valve into the LV. The decision for an upfront
epicardial approach was based on prior history of failed
endocardial ablation and the presenting morphology on a
12-lead electrocardiogram (ECG). The sheath used for epi-
cardial access was at the discretion of the operator—most
commonly either an 8.5-Fr deflectable sheath or a non-
deflectable 8-Fr sheath. Heparin was held and protamine
used to reverse anticoagulation prior to epicardial access.

For patients undergoing VT ablation, programmed elec-
trical stimulation was initially performed from the RV at a
drive cycle length of 400 to 600 ms, with up to 4 extrastim-
uli. LV stimulation was performed when VT could not be
induced from the RV. For PVC patients, RV burst pacing
was attempted with and without isoproterenol infusion at the
starting dose of 2 pug/min and up to the highest tolerated dose
(maximum 40 pg/min) or until PVCs occurred. All relevant
PVCs were automatically identified among the sinus beats by
the annotation software using the predefined ECG morphol-
ogy acceptance criteria. At the end of the ablation procedure,
the induction protocol was repeated to determine the success
of the ablation. The induced arrhythmias were designated
as clinical VTs or PVCs when morphologies matched the
presenting VTs or PVCs recorded on the 12-lead ECGs, if
available, or the VT electrograms and cycle length recorded
by implantable cardioverter-defibrillators (ICD).

This MPMC was used to create a high-density electroana-
tomical map on the endocardial or epicardial ventricular sur-
face. In certain challenging regions, a 3.5-mm open-irrigated
ablation catheter was used to collect additional points in
areas less accessible by the MPMC. Electrogram annotation
was performed automatically by the mapping system dur-
ing sinus rhythm, paced rhythm, or arrhythmia with subse-
quent manual review. Conventional bipolar voltage cut-offs
were used to define normal myocardium (> 1.5 mV), border
zone or intermediate-voltage myocardium (0.5-1.5 mV),
and scar (<0.5 mV) [8]. A unipolar low-voltage thresholds
of <5.5 mV was used for the right ventricle and < 8.3 mV
for the left ventricle [9, 10].

For patients undergoing VT ablation, if VT was hemo-
dynamically tolerated, a VT activation map was created
using the MPMC. Entrainment mapping was performed
when possible using the standard definitions described by
Stevenson et al. [11] and pace mapping was performed in
patients with non-tolerated VT. A detailed substrate map-
ping was performed in all patients during sinus rhythm or
pacing. Areas with late potentials were annotated within
the map. In addition, isochronal crowding was used to
identify areas with slow or late conduction, conduction

block, and wavefront collision during sinus or paced
rhythm, as previously described [4, 12].

For VT procedures, ablation targeted regions of criti-
cal circuitry guided by the information obtained from the
high-density electroanatomic mapping and entrainment or
pace mapping, when available. For PVC procedures, abla-
tion targeted the site of the earliest activation and regions
of best pace maps performed with the MPMC or the abla-
tion catheter. Radiofrequency energy was delivered using
the 3.5-mm open-irrigated catheter (Thermocool Smart-
Touch or Thermocool SmartTouch SF, Biosense Webster)
with power titrated between 20 and 50 W targeting an
impedance drop of 10-12% for up to 3 min.

2.4 Acute endpoints and success of ablation

Acute procedural outcomes were defined as acute success
(successful elimination of targeted clinical VT or PVC)
or failure (persistence of targeted clinical VT or PVC).
This was assessed following the induction protocol as out-
lined above. Operator feedback on the potential values and
limitations of this MPMC in VA ablation procedure were
collectively gathered and reported in our result.

2.5 Statistical analysis

Continuous variables are presented as mean + standard
deviation or median and interquartile range (IQR). Cat-
egorical variables are presented as numbers and percent-
ages. Analyses were performed using Stata, version 14.1
(StataCorp, College Station, TX).

3 Results
3.1 Patient population

Our cohort consisted of 20 consecutive patients (80%
male, age 61 & 15 years, mean left ventricular ejection
fraction of 42 +12%). A total of 42 electroanatomic maps
were created, during 13 VT ablations and 7 PVC ablations.
Baseline demographic and patient characteristics of the
20 patients are summarized in Table 1. Of the 20 patients,
17 (85%) had left ventricular dysfunction. Of these 17
patients, 8 patients (40%) had ischemic cardiomyopathy,
and 9 patients (45%) had non-ischemic cardiomyopathy.
Eleven patients (55%) had prior ablation procedures and 1
patient (5%) had previously undergone epicardial ablation.
Sixteen patients were previously treated unsuccessfully
with antiarrhythmic drugs.
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Table 1 Baseline demographics

and clinical characteristics Characteristics Combined VT PVC
N=20 n=13 n=7

Age, years (mean + SD) 62.1+£15.1 65.2+12.1 56.3+18.1
Male (%) 16 (80) 11 (84.6) 5(71.4)
Body mass index, kg/m? (mean + SD) 292459 29.1+3.7 29.5+8.5
LV dysfunction (%) 17 (85) 13 (100) 4(57.1)
LV ejection fraction (%) (mean + SD) 41.5+12.0 352+9.2 53+7.0
Type of cardiomyopathy

Ischemic (%) 8 (40) 7(53.8) 1(14.3)

NICM (%) 8 (40) 6 (46.2) 2 (28.6)

ARVC (%) 1(5) 0 1(14.3)
Prior ablation procedure

VT/PVC ablation (%) 11 (55) 7(53.8) 4 (57.1)

Epicardial access (%) 1(5) 1(7.7) 0

No AAD (%) 4 (20) 0 4(57.1)

1 AAD (%) 6 (30) 5(38.5) 1(14.3)

2 or more AADs (%) 10 (50) 8 (61.5) 2 (28.6)
Indication for ablation

Intolerance to AAD (%) 4 (20) 2(15.4) 2 (28.6)

Refractory to AAD (%) 8 (40) 7 (53.8) 1(14.3)

Frequent symptomatic PVC (%) 7(19.2) n/a 7 (100)

Recurrent VT with ICD ATPs (%) 4 (20) 4(30.8) n/a

Recurrent VT with ICD shocks (%) 7(19.2) 7 (53.8) n/a

VT storm (%) 5(25) 5(38.5) n/a

Values are mean SD or n (%)

Abbreviations: ADD antiarrhythmic drug, ATP anti-tachycardia pacing, /CD implantable cardioverter-defi-
brillator, LV left ventricular, N/CM non-ischemic cardiomyopathy, VT ventricular tachycardia

3.2 Procedural characteristics for VT

Procedural data recorded for each patient are summarized
in Table 2. Of the 13 patients who underwent VT ablation,
8 were placed under general anesthesia including all 4 epi-
cardial mapping cases. Eight patients had LV endocardial
maps and one patient had both RV and LV endocardial maps
created using the MPMC.

In total, 28 high-density maps (19 endocardial and 9 epi-
cardial maps) were generated using the MPMC. Of those,
21 were voltage/isochronal late activation mapping (ILAM)
maps (6 during sinus rhythm, 3 during atrial pacing, 9 dur-
ing RV pacing, and 3 during LV pacing) and 7 were activa-
tion maps in VT. Detailed substrate mapping was performed
in all 13 cases. The median number of endocardial and epi-
cardial mapping points collected using the MPMC were
2753 [1471-17,024] and 12,830 [2319-30,010], respec-
tively. The median durations of endocardial and epicardial
mapping were 22.3 [15.2-33.3] min and 60.5 [31.8-96.4]
min, respectively. All patients had pace mapping performed
from the scar to identify potential exit sites. Late potentials
(LPs) were recorded in 11 (85%) cases using the MPMC, 7
of these were during endocardial mapping and 4 were during

@ Springer

epicardial mapping. Seven of the 11 patients with LPs had
isochronal crowding demonstrated in ILAM during native
conduction or left or right ventricular pacing, defined as >3
isochrones within a 1-cm radius [12]. Activation maps for
induced or spontaneous VTs were performed in 7 (54%)
patients; 5 were endocardial maps and 2 were epicardial
maps. Entrainment mapping was performed in 2 patients
and critical arrhythmia circuitry (entrance, exit, or isthmus
sites) corresponded to areas of isochronal crowding in these
patients as shown in Fig. 2.

3.3 Procedural characteristics and outcomes for VT

The results of VA ablation are summarized in Table 3. In
the VT group, mean procedure time was 300 + 80 min,
mean fluoroscopic time was 27 + 16 min, and mean radi-
ofrequency time was 48 22 min. At baseline, among the
13 patients who underwent VT ablation, at least one VT
was inducible in 11 patients (9 out of 11 inducible for clini-
cal VT) and 2 patients were not inducible for any VT. The
mean number of clinical VTs induced was 0.7 +0.5 with
a mean cycle length of 467 +74 ms. The mean number of
non-clinical VTs induced was 1.9 +2.1 with a mean cycle
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Late potentials
/

i Diastolic potentials

Fig.2 A Late annotation map obtained during right ventricular pac-
ing with isochronal crowding in regions of entrainment confirmed VT
entrance, isthmus, and exit. B Late potentials seen during right ven-

length of 344 + 59 ms. Patients required a median of 103
[24-216] points in the endocardium and 77 [59-82] points in
the epicardium to be sampled point-by-point using the abla-
tion catheter after completion of the MPMC map (Table 4).

Among patients where clinical VTs were inducible at
baseline, acute success was achieved in 8 out of 9 patients.
Success was not achieved in 1 patient as the critical circuitry
was felt to be in epicardial in a patient with prior coronary
artery bypass grafting. Post-ablation, 5 patients underwent
non-invasive programmed stimulation and remained non-
inducible for any VT. One patient with end-stage heart fail-
ure and VT storm died the day following the ablation due
to progression of end-stage heart failure. No other acute
adverse events (no pericardial effusion and no change in val-
vular regurgitation) related to the use of MPMC were noted.

3.4 Procedural characteristics for PVC

Seven patients underwent PVC ablation: 6 under conscious
sedation and 1 under general anesthesia as shown in Table 2.
Four patients had LV endocardial mapped, 2 patients had
RV endocardial mapped, and 1 patient had both endocardial
mapped obtained using the MPMC. A total of 14 maps were
acquired with a median of 1058 [534-3582] points per map
obtained over a median time of 23.1 [10.1-30.1] min. Pace
mapping was performed in all patients.

3.5 Procedural characteristics and outcomes
for PVC

In the PVC group, mean procedure time was 176 + 52 min,
mean fluoroscopic time was 23 + 13 min, and mean radiof-
requency time was 19 + 11 min. Of the 7 patients, 6 patients
had a clinical PVC targeted with ablation. One patient had

@ Springer

tricular pacing at the site of VT isthmus, where ablation terminated
VT. C Ablation at this site of entrainment confirmed isthmus termi-
nated the VT. VT ventricular tachycardia

only RV voltage map acquired and no ablation was per-
formed as no PVC was observed during the procedure.
Patients required a median of 44 [7-55] points to be sampled
point-by-point using the ablation catheter after completion
of the MPMC map (Table 4). Among those 6 patients with
PVCs observed, acute success was achieved in 5 patients
(right ventricular outflow tract, left ventricular outflow tract
(Fig. 3), inferior mitral annulus, right parahisian, and ante-
rolateral papillary muscle PVC sites of origin). Success was
not achieved in 1 patient as the PVC, which was felt to be
epicardial in origin and in close proximity to a ramus inter-
medius coronary artery, limiting ablation from the coronary
venous system. No acute adverse events (no pericardial effu-
sion and no change in valvular regurgitation) occurred in this
group post-PVC ablation.

3.6 Potential values and pitfalls of Optrell MPMC

After the procedures, all operators were assed to report
advantages and disadvantages of the MPMC as well
as strategies they had employed to overcome any chal-
lenges. Feedback on the MPMC use is summarized in
Table 5. There was less ectopy noted during MPMC
manipulation in the ventricles and throughout the phase
of mapping than had been observed with other MPMC,
although some degree of ectopy was still present. The
use of Optrell MPMC was able to identify low amplitude
signals that were not seen on ablation catheter and collect
more points over a given anatomic location in a shorter
duration. Mapping with the MPMC appeared to be most
beneficial in regions of large substrate, especially in api-
cal aneurysm or a lateral region. Notably, operators did
experience a longer wait time for matrix formation prior
to starting point collection in the ventricular chambers.
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Table 3 (continued)

&

NIPS post-
ablation

Acute suc-
cess*

# of non-clinical VT cycle
length (ms) VT/PVC induced length (ms)

# of clinical VT/ VT cycle

PVC induced

time (min)

Fluoroscopy Procedure

time (min)

Total RF
ablation
(min)

Targeted loca-

tions

LV access

Subject

Springer

N/A
N/A

n/a n/a

122
157

2.4

Retro aortic ALPM 17.9

18
19

n/a

n/a

19.2

Retro aortic LVOT (LCAS/ 18.7

RCAS

commis-

sure), 25 ms
preQRS
Retro aortic LVOT (LCAS/ 32.8

N/A

n/a

n/a

267

24.7

20

RCAS

commis-

sure), 10 ms

preQRS

1+0.5

176.3+51.7

23.2+12.6

18.7+10.6

Mean + SD

Values are number of patients and percentage (%)

Abbreviations: ALPM anterolateral papillary muscle, endo endocardial, epi epicardial, LCAS left coronary aortic sinus, LCC left coronary cusp, LVOT left ventricular outflow tract, N/A not

applicable, RCAS right coronary aortic sinus, RF radiofrequency, RVOT right ventricular outflow tract, VE ventricular ectopy, VT ventricular tachycardia

Acute success*: 1 complete success (non-inducible post-ablation for any VT/PVC), 2 partial success (inducible for non-targeted VT/PVC), 3 failure (inducible for targeted VT/PVC)

Operators encountered difficulty in manipulating the
MPMC in the epicardial surface and generating epicar-
dial matrix during mapping. This finding was substanti-
ated by a longer median mapping time in the epicardium
as compared to endocardium (60.5 [31.8-96.4] min ver-
sus 22.3 [15.2-33.3] min) in our case series. All opera-
tors noted that adding approximately 50 cm? of fluid to
the epicardial space improved manipulation in all our
epicardial cases in this series. Likely due to the rela-
tively large and stiff profile of the paddle of the mapping
catheter, it was more challenging to map highly trabecu-
lated surfaces, such as non-outflow tract regions of the
right ventricle, the basal septum of the left ventricle,
and regions near papillary muscles or valve apparatus.
Due to these limitations, it was especially challenging
to map PVCs, which commonly arise from these struc-
tures and therefore point-by-point mapping was often
required to adequately complete activation maps. Simi-
larly, manipulation of the MPMC around intracavitary
structures especially in smaller/structurally normal hearts
was challenging relatively to dilated ventricles. Consist-
ent with this, the most common areas where re-sampling
with a point-by-point technique using the ablation cath-
eter was most commonly required near valve apparatus
(especially the mitral annulus and near the aortic valve)
and on the papillary muscles (Table 6). In addition, man-
ual reviews of the points collected were necessary in our
case series to create accurate substrate maps with fre-
quent automatic annotation of far-field signals. Improved
automatic processing would improve the feasibility of use
on daily basis as a real-time tool to guide ablation strat-
egy, particularly in regions where poor contact often led
to annotation of far-field signals. During PVC ablation,
when the MPMC could be positioned in contact with the
anticipated site of origin, operators could rapidly identify
a small region of accurate pace maps based on rapidly
pacing from multiple poles on the MPMC.

4 Discussion

To our knowledge, this is the first study to report the clinical
utility and safety of the Optrell MPMC for mapping VAs in
humans, which was both feasible and safe in this cohort of
20 consecutive patients (13 patients with VTs and 7 patients
with PVCs). This novel MPMC facilitates high-density sub-
strate mapping in VA ablation procedures with a median
of >2500 and > 10,000 points collected during endocardial
and epicardial mapping, respectively. As demonstrated by
Viswanathan et al. and Acosta et al., high-density mapping
with MPMC resulted in better mapping resolution and map-
ping with MPMC took shorter time to generate a substrate
map [13, 14]. Interestingly, procedural and fluoroscopy
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Table 4 Point-by-point sampling performed using the ablation cath-
eter per patient

Subject # of maps Ablation catheter point-by-point
per map
Endo Epi
1 5 59,0,0,0, 59 -
2 2 n/a -
3 1 513 -
4 1 45 -
5 2 - 85,43
6 3 13,118, 103 -
7 3 542,207, 220 -
8 5 - 79,79, 0,74, 74
9 1 135 -
10 1 646 -
11 2 211, 34 -
12 1 - 180
13 1 - n/a
Median [IQR] 2 [1-3] 103 [24-216] 77 [59-82]
14 2 64,15 -
15 2 241, 1317 -
16 1 0 -
17 3 43,48, 44 -
18 3 3,2,49 -
19 2 7,55 -
20 1 19 -
Median [IQR] 2 [1-3] 44 [7-55]

Values are number of points or median [IQR]

times were higher in our experience when compared to
previous studies [13, 15-17]. These longer procedural and
fluoroscopy times are likely explained by the presence of

Fig.3 A High-density endocar-
dial left ventricular activation
map with the Optrell MPMC
showing the earliest activa-
tion site (indicated by a white
star) of the clinical premature
ventricular complex adjacent to
the lateral left coronary cusp.

B Simultaneous activation
recorded by MPMC beneath
left coronary cusp revealing
local electrogram preceding the
PVC QRS by 28 ms. PVCs were
eliminated with ablation at this
site. MPMC multipolar map-
ping catheter, PVC premature
ventricular complex

Multipolar mapping catheter

learning curve when using the MPMC for substrate mapping
and the need for point-by-point mapping at areas harder to
reach by the MPMC.

In our cohort, the mapping catheter acquired high-
quality local electrograms when the catheter was in con-
tact with the myocardium. LPs were identified in 11/13
(85%) of VT procedures with automatic annotation dur-
ing substrate mapping. Of the 7 VT cases with isochronal
crowding demonstrated in ILAM during substrate map-
ping, a focused target for ablation was suggested within
a larger substrate. Two of those patients had entrainment
mapping performed and had critical circuitry identified in
areas with isochronal crowding, consistent with other data
suggesting the importance of these regions as shown in
Fig. 2. This can provide a valuable opportunity to abbrevi-
ate an otherwise excessively lengthy procedure or to avoid
the need for ablation in high-risk regions (such as near
coronary arteries). Our study showed that radiofrequency
catheter ablation performed at these sites resulted in acute
success in those 7 patients (non-inducible for clinical VTs
post-ablation).

Aziz et al. have previously reported the use of multi-
electrode catheters for ILAM. The authors reported that
95% of cases with successful termination of VT during
radiofrequency delivery had VT co-localized to areas with
isochronal crowding (conduction deceleration). By targeting
ablation to a region with isochronal crowding, the VT-free
survival was reportedly 70% at 12 + 10 months follow-up
[4]. Thus, ablation strategies targeting LPs and isochronal
crowding are potentially valuable, especially in the event of
unmappable VTs due to hemodynamic instability or non-
inducibility. Our data suggest that these regions are identi-
fied with MPMC and the associated ILAM software is likely
to be similarly valuable.

LAT

T.Time

mapping catbeter

@ Springer
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Table 5 Summary of subjective advantages and limitations of the MPMC noted by operators

Advantages

Limitations

Ability to identify low amplitude local signals

Potential to collect more electrogram points within a given anatomic
region in a shorter period of time

Less ectopy while manipulating the Optrell in the endocardium when
compared to other MPMC

Beneficial to map large regions of substrate (e.g., apical left ventricular
aneurysm or lateral left ventricle)

Ability to rapidly narrow an optimal pace map site for premature ven-
tricular complexes when MPMC positioned on an area of interest

Relatively stiff and larger profile of the MPMC paddle made manipula-
tion more challenging

Manipulation of the MPMC during epicardial mapping was difficult
prior to addition of fluid in the epicardial space

Often encountered longer wait times to generate sufficient matrix prior
to creating or expanding a new map

Challenging to map on trabeculated surfaces near valve apparatus or
papillary muscles

Difficult to manipulate the catheter in structurally normal/non-dilated
ventricles due to frequent interaction with intracavitary structures

Abbreviations: MPMC multipolar mapping catheter

In our series of 7 PVC ablations, maps obtained using
the MPMC had a median of 1000 points, far more than we
would typically obtain in a point-by-point PVC activation
map. The use of MPMC can be particularly important in
the event of infrequent PVCs at the time of procedure,
allowing an entire region of activation to be annotated
from a single complex. The close interelectrode spacing
on the mapping catheter also allows precise endomyo-
cardial capture at a lower output during pace mapping
and, although not prospectively compared, we did identify
small regions of accurate pace maps relatively rapidly
compared to what may be achieved with point by point
pace maps from an ablation catheter. In addition, PVC

Table 6 Regions where point-by-point mapping was required using
the ablation catheter

Number
of maps

Regions mapped using ablation catheter

Mitral annulus 12

—
(=]

Inferior
Septal
Lateral
Tricuspid annulus
Inferior
Septal
Lateral
Papillary muscles
Posteromedial
Anterolateral
Left ventricular apex
Mid left ventricular septum
Left ventricular outflow tract

— O = W R = NN N =

Right ventricular outflow tract

@ Springer

ablation guided by the use of high-density system has
been shown to have encouraging acute and intermediate
clinical success [13, 18, 19].

4.1 Limitations

This study includes the typical limitations of a retrospec-
tive series with a small number of patients at a single
center. These results are therefore hypothesis-generating,
and prospective studies are required to further investigate
the use of this novel mapping catheter in VA procedures
and to compare its use to other catheters including con-
ventional point-by-point mapping and other MPMC. The
wait time for matrix formation has been addressed in the
most recent release of CARTO 3 version 7.5 software
although our analysis was performed on cases prior to
this update.

5 Conclusions

This study demonstrates that the use of Optrell MPMC
in VA ablation procedures appears to be feasible and safe
for high-density mapping of the left and right ventricular
endocardium and epicardium. This novel MPMC has the
potential to facilitate substrate mapping, define VT ablation
targets rapidly, and provide detailed PVC activation maps.
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