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Aims The aim of the study was to determine the incidence of oesophageal lesions after radiofrequency ablation (RFA) of
atrial fibrillation (AF) with or without the use of oesophageal temperature probes.

...................................................................................................................................................................................................
Methods and
results

Two hundred patients were prospectively randomized into two groups: the OPERAþ group underwent RFA using
oesophageal probes (SensiThermTM); the OPERA� group received RFA using fixed energy levels of 25 W at the
posterior wall without an oesophageal probe. All patients underwent post-interventional endoscopy and Holter-
electrocardiogram after 6 months. (Clinical.Trials.gov: NCT03246594). One hundred patients were randomized in
OPERAþ and 100 patients in OPERA�. The drop-out rate was 10%. In total, 18/180 (10%) patients developed en-
doscopically diagnosed oesophageal lesions (EDEL). There was no difference between the groups with 10/90 (11%)
EDEL in OPERAþ vs. 8/90 (9%) in OPERA� (P = 0.62). Despite the higher power delivered at the posterior wall in
OPERAþ [28 ± 4 vs. 25 ± 2 W (P = 0.001)], the average EDEL size was equal [5.7 ± 2.6 vs. 4.5 ± 1.7 mm (P = 0.38)].
The peak temperature did not correlate with EDEL size. During follow-up, no patient died. Only one patient in
OPERA� required a specific therapy for treatment of the lesion. Cumulative AF recurrence after 6 (3–13) months
was 28/87 (32%) vs. 34/88 (39%), P = 0.541.

...................................................................................................................................................................................................
Conclusion This first randomized study demonstrates that intraoesophageal temperature monitoring using the SensiThermTM

probe does not affect the probability of developing EDEL. The peak temperature measured by the thermoprobe
seems not to correlate with the incidence of EDEL. Empiric energy reduction at the posterior wall did not affect
the efficacy of the procedure.
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Introduction

Catheter ablation has become a standard therapy for treatment of
atrial fibrillation (AF).1 Fortunately, overall rate of severe complica-
tions due to ablation for AF is low.2 However, a recent large study
out of the USA evaluating 60 203 admissions of patients for AF abla-
tion between 2010 and 2015 reported an early mortality in 0.46% of
cases.3 Nevertheless, atrio-oesophageal fistula (AEF) still occur with
an estimated incidence of 0.05–0.15%.4 With a mortality of >80%, it
remains the most serious complication.5,6 Endoscopically diagnosed
oesophageal lesions (EDEL) after AF ablation can progress to oeso-
phageal perforation and AEF.7 In case of an initial deep ulcer, 4.2% of
these lesions progressed to perforation or AEF.8 The use of oeso-
phageal probes for temperature monitoring during radiofrequency
ablation (RFA) for AF is controversially discussed. According to the
Consensus Statement on catheter and surgical ablation of AF, the use
of an oesophageal temperature probe for guiding energy delivery is
‘reasonable’ with a IIa recommendation and level of evidence class
C.1 There is no data from randomized studies evaluating the value of
using intraoesophageal thermoprobes.

Therefore, the aim of the present study was to analyse the im-
pact of oesophageal probes in RFA of AF with respect to post-
interventional oesophageal complications.

Methods

Study design
The sample size was calculated for non-inferiority of the OPERAþ group
with regards to the incidence of EDEL. From 2017 to 2019 at the heart
centre of Leipzig, 200 patients with an indication for RFA of AF were pro-
spectively randomized in a 1:1 ratio into two groups. The process was an
on-site randomization using sealed opaque envelopes. The OPERAþ
group underwent RFA using an oesophageal probe (SensiThermTM, FIAB,
Firenze, Italy) to measure the intraluminal oesophageal temperature dur-
ing ablation; energy titration was at the operators’ discretion with a given
temperature cut-off which should not be exceeded. The OPERA� group
received RFA using fixed energy levels of 25 W when ablating the poste-
rior left atrial wall without using an oesophageal probe (Figure 1). All
patients underwent post-interventional endoscopy and a 6 months
follow-up including re-evaluation of oesophageal complications (primary
endpoint) and assessment of rhythm stability (secondary endpoint). The
study was registered in Clinical.Trials.gov (NCT03246594). It was ap-
proved by the local ethics committee and performed in accordance with
the declaration of Helsinki. Written informed consent was obtained from
all patients before enrolment in this study.

Ablation procedure
With more than 1200 RFA for AF per year, the Heart Center Leipzig is
a high-volume centre.

Our ablation approach has been described previously.9 In brief, inter-
ventional RFA of AF was performed under deep sedation with propofol
infusion. After transseptal access, the pulmonary veins (PVs) were iso-
lated ipsilateral in pairs with a circumferential lesion using point-by-point
ablation. The ablation catheter was an irrigated tip catheter using radio-
frequency as the energy source and a contact pressure of 10–30 g. The
ablation lines were placed at an antral level and circumferential around
the left- and right-sided PVs. Additional ablation lines were performed at
the discretion of the operator as a substrate-based approach.9 Mapping
was performed using 3D mapping systems: EnSiteVR Precision (Abbott/
St. Jude Medical, St. Paul, MN, USA) or CARTOVR (Biosense Webster,
Baldwin Park, CA, USA). Intracardiac ultrasound guidance was not used.

Oesophageal temperature measurement

and titration of energy during ablation
During ablation of patients in the OPERAþ group, the intraoesophageal
temperature was measured by an intraluminal oesophageal probe
(SensiThermTM, FIAB, Firenze, Italy). The SensiThermTM probe is ap-
proved for the surveillance of the oesophageal temperature during left
atrial ablation procedures. This multisensor probe has a body of 7 French
and 5 superficially located olive-shaped electrodes. The three middle
electrodes are for temperature measurement and the proximal and distal
electrodes can be used for sensing and pacing. This unsteerable probe
has a soft silicone tip to avoid traumatic injury during intraoesophageal
placement. To ensure maximal exposure to radiofrequency energy the
probe was permanently adjusted according to the current position of the
ablation catheter. Energy level of radiofrequency at the beginning of abla-
tion at the posterior wall was 25 W and was increased to 30 W in ab-
sence of temperature rise above 40�C. The OPERA� group received
RFA using a limit of energy of 25 W at the posterior left atrial wall without
using an oesophageal probe. The cut-off temperature for oesophageal
heating to stop RFA was 41.0�C. Post-interventionally, every patient was
treated with 40 mg Pantoprazol per day for 4 weeks.

Post-ablation oesophageal endoscopy
Every patient underwent post-interventional oesophagogastroduodeno-
scopy (EGD) 1–3 days after the ablation procedure by a gastroenterolo-
gist experienced in evaluation of radiofrequency-induced thermal lesions.

Patients with indication for radiofrequency ablation of atrial fibrillation (AF)
(n = 200) 

OPERA-
(n = 100)

Radiofrequency ablation of AF

Oesophageal temperature probe

Energy level at the posterior wall
of the left atrium

•    Primary endpoint: occurance of oesophageal lesions
•    Secondary endpoint: AF recurrence after 6 months

Oesophagogastroduodenoscopy 1-3 days after ablation of AF
4-day-Holter-electrocardiogram 6 months after ablation of AF

Randomization

Yes

25-30 watts,
adapted

No

25 watts,
fixed

OPERA+
(n = 100)

Figure 1 Study flowchart.

What’s new?
• In this first prospective randomized study, we could demon-

strate that the use of intraoesophageal temperature moni-
toring (SensiThermTM) does not affect the incidence of
endoscopically diagnosed oesophageal lesions.

• Empiric reduction of ablation energy did not result in impaired
efficacy of the procedure with identical success rates in both
groups.
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Endoscopically detected oesophageal lesions approximately at 30 cm ab
oral close to the left atrium (EDEL) were photo-documented and classi-
fied according to Deneke et al.7: erythema and erosion <_5 mm were de-
fined as EDEL 1 and lesions or ulcers >5 mm with or without perforation
as EDEL 2. The endoscopists were blinded to the respective OPERA
group.

Follow-up
Every patient underwent 4-day-Holter-electrocardiogram (ECG)
6 months after PV isolation (PVI). Documented atrial arrhythmia >30 s
was classified as a recurrence. The time period up to 3 months after PVI
was defined as a blanking period. Thereafter, any ECG-documented AF
or left atrial flutter was registered and counted as a procedural failure.

Statistics
All statistical tests were performed using SPSS version 26.0 (SPSS,
Chicago, IL, USA). Each categorical variable is expressed as number and
percentage of patients. Continuous data are reported as mean ± standard
deviation. Follow-up time is given as median (interquartile range). The
groups were compared using the v2 test or Fisher’s exact test for cate-
gorical variables and the Wilcoxon rank-sum test for continuous varia-
bles. Recurrence rates of AF were estimated by Kaplan–Meier analysis.
A two-sided P-value <0.05 was considered to indicate statistical
significance.

Results

Patient characteristics
Two hundred patients with an indication for ablation of AF were
randomized. A total of 180 patients [119 male (66%), mean age
62.7± 9.8 years and 111 (62%) with persistent AF] were included in
the study. Patient characteristics stratified by randomization are
shown in Table 1 and were well balanced between the groups. The

drop-out rate of 10% (10/100 in each group) was mostly due to inci-
dental findings in preinterventional imaging, withdrawal of consent
for the study or the EGD.

Procedure data
The procedural data are shown in Table 2. There were no differences
between the groups OPERAþ and OPERA� with respect to the to-
tal procedure time (130± 42 min vs. 134± 44 min, not significant),
the total ablation time (35 ± 20 min vs. 36± 20 min, not significant),
ablation at the posterior wall (96.7% vs. 98.9%, not significant), place-
ment of additional ablation lines (24.4% vs. 17.8%, not significant), and
the maximal energy level at the anterior part of the lesion (36.3 W vs.
36.2 W, not significant). With regard to the energy level at the poste-
rior wall of the left atrium, the minimal energy was significantly lower
in OPERA� compared to OPERAþ (23.3 W vs. 24.2 W, P < 0.001).
There was a trend to more frequent linear lesions at the posterior
wall in OPERAþwhich may have contributed to the higher incidence
of EDEL—without reaching the level of statistical significance. The
oesophagus position as projected in the 3D mapping system was
close to the left PVs in 47% of the patients. The ablation related com-
plication rate was low and equally distributed between the groups
(Table 2).

In one patient of OPERAþ, the oesophageal probe had to be
removed before ablation due to the need of invasive ventilation.

Primary endpoint—incidence
of oesophageal lesions
The mean time between ablation procedure and EGD was
1.3± 0.8 days. In total, 18/180 (10%) patients developed EDEL
(Table 3). There was no difference between the groups with 10/90
(11%) EDEL in OPERAþ vs. 8/90 (9%) in OPERA� (P = 0.62). The
distribution of EDEL 1 (<_5 mm)/EDEL 2 (>5 mm) was similar

......................................................................................................................................................................................................................

Table 1 Baseline characteristics

Variables All patients (n 5 180) OPERA1 (n 5 90) OPERA2 (n 5 90) P-value

Age (years) 63 ± 10 63 ± 9 63 ± 11 0.93

Male sex, n (%) 119 (66.1) 60 (66.7) 59 (65.6) 0.88

Paroxysmal AF, n (%) 69 (38.4) 31 (34.4) 38 (42.2) 0.28

Persistent AF, n (%) 111 (61.7) 59 (65.6) 52 (57.8) 0.28

EHRA class 2.5 ± 0.6 2.5 ± 0.6 2.5 ± 0.6 0.81

NYHA class 1.3 ± 1.2 1.2 ± 1.2 1.4 ± 1.2 0.30

CHA2DS2 VASc score 2.6 ± 1.5 2.6 ± 1.5 2.6 ± 1.5 0.92

Hypertension, n (%) 156 (86.7) 79 (87.8) 77 (85.6) 0.66

Diabetes mellitus, n (%) 32 (17.8) 15 (16.7) 17 (18.9) 0.70

Prior stroke, n (%) 14 (7.8) 9 (10) 5 (5.6) 0.27

Peripheral arterial disease, n (%) 7 (3.9) 5 (5.6) 2 (2.2) 0.44

Coronary heart disease, n (%) 35 (19.4) 18 (20) 17 (18.9) 0.85

Left ventricular ejection fraction (%) 55 ± 10 56 ± 10 54 ± 11 0.39

Body mass index (kg/m2) 30.1 ± 5.4 29.8 ± 5.4 30.4 ± 5.5 0.51

History of gastrointestinal disease, n (%) 34 (18.9) 15 (16.7) 19 (21.1) 0.45

Gastro-oesophageal reflux disease, n (%) 12 (6.7) 3 (3.9) 9 (10) 0.03

Values are presented as mean ± standard deviation or n (%).
AF, atrial fibrillation; EHRA, European Heart Rhythm Association symptom scale; NYHA, New York Heart Association symptom scale; CHA2DS2-VASc, congestive heart failure,
hypertension, age >75 years, diabetes mellitus, prior stroke, transient ischaemic attack or thromboembolism, vascular disease, age 65–74 years, sex category (female).
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between the groups (6/4 vs. 7/1, P = 0.39) (Figure 2). The average
oesophageal EDEL size was equal [5.7 ± 2.6 vs. 4.5 ± 1.7 mm
(P = 0.38)]. The peak temperature measured in OPERAþ was

40.7 ± 1.4�C. Endoscopically diagnosed oesophageal lesions were
also seen in cases when the peak temperature was <39�C. No corre-
lation was found between the maximum intraluminal temperature
and the probability of oesophageal damage in EGD (Figure 3).

With regard to logistic regressions analysis, none of the tested
patient characteristics or procedural parameters was predictive for
developing EDEL (Table 4).

Oesophageal lesions during follow-up
During follow-up, no patient died. One patient in OPERA� received
a prophylactic endovac therapy for a severe oesophageal ulceration.
Basically, endovac therapy is a minimally invasive method for the
treatment of anastomotic leakage. The gastrointestinal cavum can be
drained by a vacuum sponge and supports the granulation process
for healing. All patients were treated with 40 mg Pantoprazol per day
for 4 weeks.

Secondary endpoint—atrial
fibrillation recurrence
Cumulative AF recurrence after 6 (3–13) months was 28/87 (32%)
vs. 34/88 (39%), P = 0.541 (Figure 4). In the OPERAþ group, five

......................................................................................................................................................................................................................

Table 2 Procedure data

Variables All patients (n5180) OPERA1 (n590) OPERA2 (n590) P-value

Total procedure time (min) 132 ± 43 130 ± 42 134 ± 44 0.68

Total ablation time (min) 36 ± 20 35 ± 20 36 ± 20 0.66

Ablation at posterior wall, n (%) 176 (97.8) 87 (96.7) 89 (98.9) 0.62

Minimal energy at posterior wall (W) 23 ± 3 23 ± 4 24 ± 2 <0.001

Maximal energy at posterior wall (W) 26 ± 3 28 ± 4 25 ± 2 <0.001

Maximal energy at anterior wall (W) 36 ± 3 36 ± 3 36 ± 2 0.84

Maximum of oesophageal temperature – 40.7 ± 1.4 – not applicable

Oesophagus position next to left PV’s/in

the mid/next to right PV’s (%)

– 47/25/28 – not applicable

Additional ablation lines, n (%) 38 (21.1) 22 (24.4) 16 (17.8) 0.27

Count of prior ablation procedurea 1.3 ± 0.6 1.3 ± 0.6 1.3 ± 0.6 0.79

Total complication rate, n (%) 13 (7.2) 5 (5.6) 8 (8.9) 0.39

Arteriovenous fistula/pseudoaneurysm/stroke 3/8/2 1/2/2 2/6/0 0.23

Values are presented as mean ± standard deviation or n (%).
aStudy procedure included.

......................................................................................................................................................................................................................

Table 3 Incidence of post-interventional oesophageal lesions

Variables All patients (n 5 180) OPERA1 (n 5 90) OPERA2 (n 5 90) P-value

Oesophageal lesions in total, n (%) 18 (10) 10 (11.1) 8 (8.9) 0.62

EDEL 1, n (%) 13 (7.2) 6 (6.7) 7 (7.8) 0.39

EDEL 2, n (%) 5 (2.8) 4 (4.4) 1 (1.1) 0.39

EDEL size (mm) 5.2 ± 2.3 5.7 ± 2.6 4.5 ± 1.7 0.38

Time between ablation and EGD (days) 1.3 ± 0.8 1.3 ± 0.7 1.3 ± 0.9 0.99

Values are presented as mean ± standard deviation or n (%).
EDEL, endoscopically detected oesophageal lesions; EDEL 1, erythema and erosion <_5 mm; EDEL 2, lesion or ulcers >5 mm with or without perforation; EGD,
oesophagogastroduodenoscopy.
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Figure 2 Occurrence of endoscopically detected oesophageal
lesions and its distribution between the groups. EDEL 1, erythema
and erosion <_5 mm; EDEL 2, lesion or ulcers >5 mm with or with-
out perforation.
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patients were on antiarrhythmic drugs after the 3-month blanking pe-
riod and four patients in the OPERA� group (P = not significant).

Discussion

This is the first prospective randomized study comparing the inci-
dence of oesophageal lesions as a surrogate for fistula formation after

RFA for AF with and without the use of an intraoesophageal temper-
ature probe. The main finding of this study is that intraoesophageal
temperature monitoring using the SensiThermTM probe does not af-
fect the incidence of EDEL. Empiric reduction of the ablation energy
did not result in impaired efficacy of the procedure with identical suc-
cess rates in both groups.

Oesophageal temperature
probes
Recently, two retrospective studies comparing the occurrence of
EDEL after RFA for AF with or without continuous oesophageal
temperature measurement using the SensiThermTM probe revealed
controversial results.10,11 Müller et al.10 enrolled 80 patients and
found a significantly higher incidence of EDEL in the temperature
probe group (30% vs. 2.5%). Furthermore, the use of an oesophageal
temperature probe was an independent predictor for the occur-
rence of EDEL. The hypothesis is that non-insulated metallic compo-
nents of the temperature probe attracting electric current can lead
to heat transfer to the oesophagus.12 On the other hand, Kiuchi
et al.11 reported a significantly lower incidence of EDEL in the tem-
perature probe group in a total of 160 patients (0% vs. 7.5%). The
discrepancy of these results underlines the need for randomized
studies.

Halbfass et al.13 investigated S-shaped temperature probes with in-
sulated thermocouples (S-CathTM). In that retrospective study, the
incidence of EDEL between the groups with or without temperature
monitoring was equal (7.5% vs. 10%). A comparison of multisensor
vs. single sensor probes in a study with 20 patients found no signifi-
cant difference in the occurrence of EDEL, although the multisensory
probe provided a greater sensitivity of temperature rising.14

......................................................................................................................................................................................................................

Table 4 Univariable logistic regression analysis identifying predictors for the presence of EDEL after ablation of AF

Variables Odds ratio (95% CI) P-value

Age (years) 1.032 (0.977–1.090) 0.255

Male gender 1.028 (0.366–2.887) 0.958

Paroxysmal atrial fibrillation 1.026 (0.378–2.788) 0.959

Persistent atrial fibrillation 0.974 (0.359–2.646) 0.959

Left ventricular ejection fraction (%) 1.008 (0.960–1.059) 0.752

CHA2DS2Vasc score 1.186 (0.866–1.623) 0.288

Body mass index (kg/m2) 0.996 (0.909–1.090) 0.925

Prior gastrointestinal disease 1.764 (0.583–5.336) 0.341

Count of ablation procedures performed 0.803 (0.315–2.041) 0.644

Procedure time (min) 0.997 (0.985–1.009) 0.634

Ablation time (min) 1 (0.999–1) 0.761

Minimal energy at posterior wall (W) 0.931 (0.803–1.080) 0.347

Maximal energy at posterior wall (W) 1.028 (0.892–1.186) 0.7

Energy at anterior wall (W) 0.910 (0.748–1.106) 0.343

Oesophagus position next to left PV’s vs. in the mid/next to right PV’s 1.105 (0.297–4.117) 0.881

Maximum of oesophageal temperature (�C) 1.010 (0.662–1.541) 0.963

Patients with oesophageal temperature >_39�C 0.961 (0.568–1.625) 0.882

Time for placement of the temperature probe 0.99 (0.986–1.011) 0.832

AF, atrial fibrillation; CI, confidence interval; EDEL, endoscopically detected oesophageal lesions.
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Figure 3 Correlation between the maximum intraluminal
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EGD. One patient had an EDEL without temperature rise above
39.0�C. EDEL, endoscopically detected oesophageal lesion; EGD,
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Intraoesophageal temperature level
In our study, the peak oesophageal temperature during ablation was
not predictive for the development of EDEL. Despite repositioning
the temperature probe according to the position of the ablation cath-
eter, also in the absence of temperature rise above 39�C, EDEL was
seen in EGD. A mismatch of the broad and flat oesophagus and the
thin SensiThermTM probe leading to incomplete temperature regis-
tration might be one reason. However, the precise mechanism of
oesophageal injury is not fully understood. Besides the heating the-
ory, ischaemic injury caused by thermal occlusion of end arterioles
are also discussed.15

An observational study of 185 consecutive patients undergoing
post-interventional EGD after RFA for AF reported an intraoeso-
phageal temperature cut-off. In that study by Halm et al.16 EDEL
were only found in case of oesophageal temperature >41.0�C.
Furthermore, the odds ratio of 1.36 for EDEL per degree of tempera-
ture increase supported the oesophageal heating theory as one possi-
ble mechanism for oesophageal injury.

John et al.17 investigated the effect of oesophageal cooling by in-
jection of ice-cold 0.9% saline into the upper oesophagus in 76 con-
secutive patients undergoing box isolation at the posterior wall.
There was no statistical difference in the incidence of any oesopha-
geal thermal lesions between the two groups (55.3% vs. 64.9%,
P = 0.40), whereby there was a trend towards more severe oesopha-
geal lesions in the non-cooled group (29% vs.13.5%, P = 0.10).
However, the general incidence of EDEL seemed to be relatively high
in this study. A meta-analysis with 494 patients using oesophageal
cooling to protect the oesophagus from thermal injury during RFA
reported identic findings with a reduction of the severity of the
EDEL.18

Recently, a novel oesophageal infrared thermography system was
investigated by Deneke et al.19 in the HEAT-AF study. They could
demonstrate a higher peak oesophageal temperature in patients with
EDEL in comparison to patients without oesophageal lesions. Further
studies are needed to establish appropriate cut-offs for guiding
energy titration during AF ablation.

In the light of the results of our study, it remains questionable if
small and thin electrode designs are capable of providing adequate
coverage of the oesophageal width or if these electrodes will always
just be able to reflect a small and frequently not representative por-
tion of the oesophageal tissue being at risk close to the posterior wall
of the left atrium.

Energy level at the posterior wall
The maximal energy level at the posterior wall in our study was
26 ± 3 W reflecting a usual ablation strategy over the last years.20,21

Nevertheless, using high-power short-duration (HPSD) ablation be-
came more and more popular in the current years. The basic idea of
the HPSD approach is to destroy tissue by restrictive heating. The
avoidance of distant conductive heating might be an advantage in re-
ducing collateral injuries like oesophageal complications.

In a recently published meta-analysis including over 11 000 abla-
tions used 45–50 W for 2–10 s at the posterior wall oesophageal
temperature monitoring was performed in over 99%.22Post-
interventional EGD as a routine was not performed. In this study,
one patient experienced an AEF treated by surgery (<0.01%). The
rate of AEF in a subgroup with lower power (35 W for 20 s) at the
posterior wall was higher [3/2538 (0.12%)]. However, it must be
pointed out, that the time period of this registry was >10 years in-
cluding changes in ablation tools like contact force or mapping
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systems. Furthermore, two of the three AEF occurred in a subset of
patients without oesophageal temperature monitoring and a fluoless
ablation procedure.

The QDOT-FAST Trial reported very HPSD lesions with 90 W
for 4 s in a cohort of 52 patients.23 The average power applied was
85.4± 6.7 W. Oesophageal temperature monitoring and post-
interventional EGD were not performed. Interestingly, reconnection
of the PVs occurred predominantly at the posterior wall.

Theoretically, HPSD creates more ideal lesion geometries espe-
cially for the posterior wall since the lesions seem to be more shallow
which could protect neighbouring structures as the oesophagus.24

Some recent studies have called into question the benefits of HPSD
ablations in preventing oesophageal lesions. Barbhaiya et al.25 found
severe oesophageal temperature increases with HPSD of 50 W for
6 s, and caution that significant temperature increases will be unde-
tected when lesions are >20 mm away from a temperature sensor.
However, randomized studies focusing on oesophageal lesions under
HPSD ablation are needed.

Clinical implications
What do these results mean for our daily practice? First, part of the
EDEL occurred without measurable temperature increase. Second,
we could not avoid any EDEL when using the probe. Maybe we
underestimated the complexity of the anatomical structure oesopha-
gus—but the clinical benefit using this device seems to be limited.
Maybe approaches like oesophageal deviation or different lesion
geometries (HPSD ablation) are more effective in protecting the
oesophagus.

Limitations
(i) The most relevant limitation of this study is that we had to use
EDEL as a surrogate parameter for oesophageal injury. Maybe other
pathomechanisms exist for AEFs which are not starting with thermal
damage. Using AEF as the primary endpoint would have resulted in
study with several thousand patients given the very low incidence
of this complication. (ii) Data about the lesion size index or ablation
index at the posterior wall was not assessed in this study. (iii) A pre-
ablation EGD was not performed. However, EDEL occurred in typi-
cal locations (30 cm ab oral) due to the anatomic relation to the left
atrium. (iv) Due to different oesophagus motility, the applicability of
our study results to patients undergoing AF ablation in general anaes-
thesia might be limited.

Conclusions

In this first prospective randomized study, intraoesophageal tempera-
ture monitoring using the SensiThermTM probe for AF ablation does
not affect the incidence of EDEL: the peak temperature measured by
the thermoprobe seems not to correlate with the incidence of EDEL.
Empiric energy reduction at the posterior wall did not affect the effi-
cacy of the procedure.
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