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Ablation-related oesophageal injury is an important cause of serious
complications from ablations for atrial fibrillation (AF).1’3 Methods
of oesophageal protection originally started simply by reduction of
ablation power and contact force and recent studies continue to
show that refinement in ablation lesion application remains an im-
portant aspect of safeguarding against collateral injury.*®
However, these methods alone are limited as these run the risk
of an inefficient procedure or ineffective lesion application.
Alternative ablation methods or modalities have also been devel-
oped and advanced over recent years. Pulsed field ablation seems
to provide effective ablation lesions whilst remaining tissue select-
ive, but clinical evaluations are ongoing, whilst further experience
is gained from this ablation modality.” Amongst these developments
in ablation methods, tools, and technology, dedicated devices made
or repurposed for oesophageal protection during left atrial abla-
tions have also been explored.

Recent randomized trial evidence suggests that active control of
local temperature can significantly reduce thermal injury to the oe-
sophagus during left atrial ablation compared to standard care.®’
Other methods of oesophageal protection have been attempted.
Detailed monitoring of oesophageal temperature to minimize local
heating and deviation of the oesophagus away from the site of dan-
ger are both intuitively appealing and form the rationale for products
that are marketed commercially, though unsupported by trial
evidence.'

The IMPACT study showed that active thermal protection of the
oesophagus by the ensoETM (Attune Medical, Chicago, IL, USA)® is
effective in preventing oesophageal injury during radiofrequency ab-
lation. This is a commercially available device used for body tempera-
ture control in a critical care setting and repurposed for oesophageal
protection during left atrial ablations. Following the IMPACT trial, it
is increasingly used in an off-licence manner in left atrial ablation pro-
cedures whilst a multicentre study is currently in progress
(NCT04577859).

The ensoETM device is a multi-lumen orogastric probe made of
medical-grade silicone, 73 cm in length and 1.2 cm outer diameter.
The lumens are arranged to allow distilled water to be pumped into

and out of the probe in a closed-loop system. The method of use in clin-
ical practice was previously described."" It is placed after induction of
anaesthesia and after the use of trans-oesophageal echo, usually by
the attending anaesthetist. The radio-opaque tip should be con-
firmed to lie well below the diaphragm on fluoroscopy. The prox-
imal end of the probe is connected to a mobile console that sets
the irrigated water at the desired temperature. A mouth guard is
used to protect it from the teeth in the same manner as a trans-
oesophageal echo probe. When irrigating, the volume of water in
the probe at all times is 55 mL, and it flows at 2.4 L/min exerting a
maximum pressure of 103 kPa. Leakage of water or blockage of
flow is detected by the console and provokes an alarm. The purpose
of this type of device is to heat extract and therefore limit or prevent
local thermal tissue damage and avoid inflammatory processes that
lead to fistula formation.

Device-related safety data in the USA are collected by subsidiary
bodies of the Food and Drug Administration. The well-established
Manufacturer and User Facility Device Experience (MAUDE) data-
base and the Medical and Radiation Emitting Device Recalls data-
base have more recently been supplemented by the more
comprehensive Total Product Life Cycle (TPLC) database. In
Europe, the Medicines and Healthcare products Regulatory
Agency (MHRA) in the UK and the Swissmedic records of Field
Safety Corrective Actions (FSCA) in Switzerland fulfil a similar
role. We sought to understand the safety of the ensoETM device
when used in a real-world setting by reviewing these device data-
bases. The TPLC database was the single most comprehensive
database, incorporating pre- and post-market data.

A systematic search was made using all databases to identify:

(1) All adverse events associated with devices used in oesophageal pro-
tection during AF ablation (using product names and codes) from
the time period of 2015-2022, the period in which the ensoETM
has been available.

(2) All oesophageal injuries including atrio-oesophageal fistulas from car-
diac ablation procedures within the same time period.

By reviewing the narrative of each event, duplicate and irrelevant
reports were manually filtered from the list. The date of access was

* Corresponding author: Tel: +44 2087253079. E-mail address: lleung@sgul.ac.uk

© The Author(s) 2023. Published by Oxford University Press on behalf of the European Society of Cardiology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits
non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com


https://orcid.org/0000-0001-7485-6440
https://orcid.org/0000-0002-6409-1349
https://orcid.org/0000-0002-9365-8826
https://orcid.org/0000-0003-2281-5369
https://orcid.org/0000-0001-5516-1117
https://orcid.org/0000-0002-6333-6420
mailto:lleung@sgul.ac.uk
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1093/europace/euad099

L. Leung et al.

Adverse event records
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Figure 1 Atrio-oesophageal fistulas reported within the time period 2015-2022, listed under product codes LPB, OAD, and OAE.

26 January 2023 with last update on the database on 9 January
2023 on the ensoETMs used to determine device usage to the same
date.

23 089 recorded complications or adverse events related to left at-
rial ablations were recorded from 2015 to 2022, of which 2.3% were
related to oesophageal injury of some kind. Oesophageal injury ranged
from oesophageal tears and haematomas to atrio-oesophageal
fistulas. Atrio-oesophageal fistulas alone accounted for 1.8% of
the total adverse events. There are no data on the total number of
ablations performed during this same time period from all the cen-
tres that contributed to the databases used, but in the UK alone, it
is estimated that over 10 000 AF ablations are performed in 2019,
pre-COVID-19."?

Atrio-oesophageal fistulas were most often linked to the product
codes denoting ablation catheters or generators rather than codes
linked to protection devices. LPB, OAD, and OAE were the main abla-
tion product codes, but each search yielded a different percentage of
oesophageal injuries reflecting the dependence of the databases on
manual input of data (Figure 7).

Most reports on cases complicated by an atrio-oesophageal fistula
failed to disclose which oesophageal protection device was used, if
any (Table 7). In those where there were details, the majority did
have an oesophageal temperature monitoring probe (n=80). The
details on which type of temperature monitoring probes were
used during these cases of fistulas were even more limited. In a
previous review of the medical literature involving temperature
monitoring probes during left atrial ablations, eight different com-
mercially available probes were found.'® Of these, only three were
listed in the adverse event reports. The most common one listed
was the S-Cath, Circa Scientific, an S-shaped multi-sensor oesopha-
geal temperature probe with insulated thermocouples and 12 elec-
trodes. There were four fistula cases where a deviation device was
used. Although not specified, there are only three known deviation
devices that underwent some form of clinical use or investigation
—the DV8, EsoSure and Esolution. The physical profile of these de-
viation devices and method of use were previously described.'® The
DV8 is a balloon retractor and the EsoSure involves nitinol stylets
placed into a plastic tube within the oesophagus so that the tube
takes the form of the pre-shaped stylet, which then deviates the oe-
sophagus. The Esolution device (not yet available commercially) dif-
fers in that there are stacking plates that only enable the device to
deviate the oesophagus medial-laterally and with a suctioning

component to overcome the trailing edge effect. There’s no rando-
mized evidence for this type of device as yet. From a search of the
international databases to date, there have been no cases of
atrio-oesophageal fistulas in 25216 uses of the ensoETM for oe-
sophageal protection during left atrial ablations.

Attune Medical (Chicago, IL, USA)’s registry identified that
25216 ensoETMs were used for the purpose of oesophageal
protection in left atrial ablations with over 39 000 devices used
in total for all indications during the period of interest. No other
manufacturer of a device intended for oesophageal protection re-
sponded to our request for the number of devices used during this
period.

From the international databases, there were six complications or
adverse events related to the ensoETM. None of the adverse events
led to significant patient harm. The reports mostly detail improper
use of the probe due to insufficient training of staff. As an example,
an attempt to place the ensoETM when there was already an oro-
gastric tube in situ or lack of use of a mouth guard, which caused
damage to the ensoETM probe (and likely damage to the endo-
tracheal tube) and a subsequent water leak. Although not yet ap-
pearing in the database search, there is one confirmed case of
oesophago-pericardial fistula from 25 216 uses.'?

From 2015 to 2022, there have been more than 20 000 uses of the
ensoETM device for the purpose of left atrial ablations, but no reports
of atrio-oesophageal fistula to date. Based on the recognized preva-
lence of this complication, 10-50 cases would have been expected.
This is robust validation of the findings from the IMPACT study, in
that controlling the oesophageal temperature via the ensoETM pro-
vides significant oesophageal protection.

Although there are clear limitations in review of these databases, it
still yields important information on the safety of a device during its
continuing use in clinical practice.
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