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Abstract

Introduction: Barrett’s esophagus develops as a result of chronic injury of esophagus epithelium from gastroe-
sophageal reflux disease. It is defined when metaplastic columnar epithelium replaces the stratified squamous epithe-
lium which normally lies in the distal esophagus. The condition represents a risk factor for esophageal adenocarcino-
ma. The aim of the radiofrequency ablation (RFA) method is to destroy metaplastic epithelium with radiofrequency
electric current and to stimulate reappearance of the flat multilayer epithelium in the distal esophagus.

Aim: To evaluate the efficiency and safety of the RFA technique, newly introduced in Poland, in the management of
Barrett's esophagus.

Material and methods: Twelve patients were treated with the RFA method. Patients with Barrett's esophagus con-
firmed in the histopathological report were qualified for treatment. Two RFA techniques were applied using a BARRX®
device: circular based on the balloon HALO30 system or focal based on the HALO%? system mounted to the endo-
scopic ending. The procedures were performed at 2-month intervals. The macroscopic and microscopic effects of RFA
therapy, the patients’ treatment tolerance as well as potential complications were evaluated.

Results: In the group of 12 patients subjected to RFA therapy, 10 completed the therapeutic cycle. A total of 37 proce-
dures were performed: 5 HALO?¢0 and 32 HALO®. In all patients eradication of the abnormal metaplastic esophageal
epithelium was achieved, as confirmed in both endoscopic and histopathological evaluation. In 2 patients with ongo-
ing therapy progressive eradication of metaplastic epithelium was observed. No significant RFA-related complications
were reported.

Conclusions: Based on our preliminary results we consider this method to be promising, free of significant complica-
tions and well tolerated by patients. In most patients it results in successful eradication of metaplastic epithelium in
the distal esophagus.
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squamous epithelium which normally lies in the dis-

Introduction tal esophagus. The condition represents a risk factor

Barrett’s esophagus (BE) develops as a result of
chronic injury of esophagus epithelium from acid gas-
tric content in the course of gastroesophageal reflux
disease. Barrett’s esophagus is defined when meta-
plastic columnar epithelium replaces the stratified

for esophageal adenocarcinoma. World statistics on
the incidence of BE in the general population are
divergent and vary between 0.9% and 6% [1]. The
annual incidence rate of adenocarcinoma in patients
with BE is estimated at 0.5% [2]. The rise in incidence
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rate for esophageal adenocarcinoma is nowadays the
highest among different types of carcinomas [3]. In
the United States its incidence, estimated as 4% in
the 1970s, increased to 60% during the last thirty
years [3]. Due to unsatisfactory Barrett’s metaplasia
recognition and the steadily growing number of new-
ly diagnosed esophageal adenocarcinoma cases, this
group of patients is steadily becoming the focus of
attention.

During the last years several new methods for
eradication of metaplastic epithelium in the distal
esophagus have been developed. The most frequent-
ly applied methods are argon beam therapy, endo-
scopic mucosal resection, submucosal resection, cryo-
therapy, photodynamic therapy and, most recently
introduced, radiofrequency ablation [4-7]. In this last
method a radiofrequency electric current is applied to
destroy metaplastic or dysplastic epithelium and to
stimulate the process of flat multilayer epithelium
reappearance [8].

Aim
The aim of the study was to evaluate the efficacy
and safety of the radiofrequency ablation (RFA) me-

thod, newly introduced in Poland, for the manage-
ment of BE.

Material and methods

Twelve patients (10 men, 2 women) aged 45-75
(average: 58.1 years) were treated with the RFA meth-
od in the period July 2010 — December 2011. Gastroe-
sophageal reflux disease was diagnosed in all pa-
tients and sliding hiatus hernia in eight (7 men,
1 woman). Criteria for enrolment for Halo therapy
were Barrett nondysplastic metaplasia, low grade dys-
plasia (LGD) or high-grade dysplasia (HGD) confirmed
in histopathological reports. We also included 1 pa-
tient after endoscopic mucosal resection due to
esophageal adenocarcinoma in situ. Radical excision
with endoscopic mucosal resection was confirmed by
histological evidence and endoscopic ultrasound
investigation. Patients with esophagus mucosal in-
juries were disqualified but re-qualified after the le-
sions were cured.

Prior to therapy biopsy specimens were collected
from all patients at 1 cm distance from four quad-
rants of the esophagus. Lesions were evaluated ac-
cording to the Prague classification [9]. The proce-
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dures were applied in cycles at 2-month intervals
under general anesthesia or intravenous premedica-
tion using the Halo device produced by BARRX
Medical® (Sunnyvale, California, USA). Two RFA tech-
niques were used depending on the type and loca-
tion of metaplastic changes: circumferential or focal.
The circumferential method based on a balloon sys-
tem (HALO3¢%) was used for circular, metaplastic
lesions on large surfaces, while the focal method
based on the HALO%? system mounted on the endo-
scopic ending was used for smaller focal lesions.
Radiofrequency energy was supplied to the tissue via
a bipolar electrode; 12 J/cm? was applied for dysplas-
tic lesions while 10 J/cm? was applied for intestinal
metaplasia. The depth of ablative damage involved all
the mucosa and the superficial part of submucosa.
Not more than two HALO3%0 and three HALO proce-
dures were performed per patient.

On the procedure day and during the next 24 h
the patients were intravenously administered 40 mg
of omeprazole every 12 h and from the second day
on they were given oral proton-pump inhibitors (PPI)
doses of 40 mg twice a day. On the procedure day
the patients were administered fluids intravenously
and a liquid diet was given for the next 2 days. After
therapy all patients were subjected to 1-month
endoscopic follow-up combined with histopatholog-
ical examination. Macroscopic and microscopic effects
of RFA were evaluated as well as patients’ tolerance
of the procedure and possible complications. Control
examinations were supplemented by endoscopic
evaluation with a narrow band imaging (NBI) sys-
tem. Once the endoscopic treatment was completed
patients were qualified for laparoscopic antireflux
surgery. Four of them (4/11) expressed consent and
were subjected to laparoscopic fundoplication with
Nissen’s method [10, 11]. After the treatment course
all patients were subjected to annual endoscopic
and histopathological follow-up.

Results

In 10 of the 12 patients the treatment cycle was
completed. The patients were subjected to a total of
37 procedures: 5 with HALO3% and 32 with HALO.
Prior to treatment BE nondysplastic metaplasia was
diagnosed in 5 patients, LGD in 5 and HGD in 2 pa-
tients. The abnormal metaplastic esophageal epithe-
lium was eradicated in all cases as confirmed in both
the endoscopic and histopathological report. In 2 pa-
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Photo 1. Barrett's esophagus; metaplastic epi-
thelium focal areas visible in the lower part of
the esophagus

tients with ongoing treatment the metaplastic epi-
thelium was gradually eliminated. Two to five proce-
dures (average: 3.5) were required to achieve squa-
mous epithelium reappearance. Treatment duration
ranged from 3 to 12 months (average: 6.4 months).
No complications related to the RFA procedure were
reported, which on the whole was well tolerated with
only some epigastric and thoracic discomfort ob-
served up to 12 h following the procedure. In 1 patient
a minor focus of adenocarcinoma in the gastro-
esophageal junction 12 months after successful com-
pletion of treatment was discovered. The carcinoma
texture was located below the normal epithelium.
Endoscopic mucosal resection was performed. As
a result of invasive cancer detected in histopatholog-
ical examination the patient was qualified later for
surgical resection.
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Photo 4. NBI endoscopic image after RFA treat-
ment

Discussion

To date there are no univocal, consistent recom-
mendations for the treatment of BE [12]. Despite the
growing interest in the management of this condition
in most countries the only recommendation for pa-
tients with BE is endoscopic surveillance with the aim
of early recognition of cancer. The frequency of endo-
scopic follow-up depends on the type of lesions
determined in histopathological examination. For iso-
lated metaplasia endoscopy with biopsy is recom-
mended every 2 years, for LGD every year and for HGD
every 3-6 months [13]. Some authors also recom-
mend resection procedures for patients with HGD.
Numerous endoscopic and surgical methods of ab-
normal epithelium removal are currently being develop-
ed [12]. Antireflux surgery as prophylaxis against
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Figure 1. Number of HALO BARRX® procedures performed in consecutive patients according to Prague clas-

sification

reflux of gastric contents eliminates the underlying
cause of BE [12, 14]. In some patients however the
metaplastic or dysplastic lesions persist and may
lead to development of adenocarcinoma. According
to some authors [14] these procedures should be
combined with procedures applied for eradication of
abnormal glandular epithelium such as argon coagu-
lation or radiofrequency ablation. Following success-
ful RFA 4 of our patients were subjected to antireflux
surgery with good outcome.

Radiofrequency ablation is one of the most recent
methods for management of BE. Data obtained from
large clinical trials [13, 15] show this method to be
92% effective in the 5-year follow-up of patients with
nondysplastic metaplasia. For patients with low-
grade dysplasia it was proved effective in 81% of cas-
es [13] and in 90% for patients with high-grade dys-
plasia [16, 17]. The RFA method is almost as effective
as endoscopic mucosal resection but the percentage
of complications is lower [18]. The RFA-related com-
plications include nausea, chest pain, transient dyspha-
gia, esophageal wall injuries, stenosis, mediastinitis
and esophageal perforation [19-21]. The frequency of
RFA-related esophageal stenosis is estimated at 8%
and is much lower than 88% after endoscopic mucos-
al resection [21].

No significant RFA-related complications were ob-
served in our study group. This might be due to our
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restrictive qualification criteria which deferred pa-
tients with erosive injuries of esophageal mucosa.
Performance of RFA in such patients might have led
to esophageal perforation and higher risk of local
stricture. It is equally important to avoid more than
one ablation therapy within the same area during
one procedure. Repeated ablation presents a similar
complication risk as procedure performed in patients
with mucosal injuries. Reliable information on the
safety of this method can be possible only after ana-
lysis of a larger group of patients during a longer
observation period. The reported case of a minor car-
cinoma focus in the gastro-esophageal junction locat-
ed under macroscopically normal mucosa proves the
need for regular and careful endoscopic surveillance
and follow-up of this group of patients. It is worth
noting that previous antireflux surgery and other sur-
gical procedures in the area of the esophagus and
mediastinum may impede RFA administration and in
some cases (surgical clips and stapler stitches) may
even inhibit this form of therapy. When planning to
combine these therapeutic methods it is therefore
mandatory to perform RFA as the first step and the
antireflux procedure as the subsequent one.

Conclusions

Based on our preliminary results we consider this
method to be promising, free of significant complica-
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tions and well tolerated by patients. It was successful
for eradication of metaplastic epithelium in all of our
patients. Endoscopic imaging after therapy showed
no differences in physiological image. We cannot as
yet evaluate this method in terms of prophylaxis
against adenocarcinoma as this requires a long-term
evaluation of a larger group of patients. All patients
subjected to RFA procedures require further endo-
scopic surveillance and follow-up. The method can be
combined with antireflux surgery. However, due to
technical limitations the surgical procedures should
be performed after completion of HALO therapy.
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