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Salvage endoscopic submucosal dissection for esophageal 
adenocarcinoma arising during radiofrequency ablation
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Abstract Radiofrequency ablation is a recommended treatment option for residual Barrett’s esophagus after 
endoscopic resection of a visible lesion. We herein report 3 cases of esophageal adenocarcinoma 
arising during the course of radiofrequency ablation, all of which were successfully resected by 
endoscopic submucosal dissection. Partial or suboptimal response to radiofrequency ablation 
or early recurrence of Barrett’s mucosa after radiofrequency ablation should raise suspicion 
for adenocarcinoma and lead to consideration of en bloc resection by endoscopic submucosal 
dissection.
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Introduction

Barrett’s esophagus (BE) is defined by the replacement of 
the normal squamous epithelium of the tubular esophagus 
by intestinal metaplasia [1]. The risk of progression of BE to 
adenocarcinoma depends on the presence of dysplasia, ranging 
from 0.2-0.5% per year for non-dysplastic BE to 7% per year 
for patients with high-grade dysplasia [1]. A two-step treatment 
paradigm, starting with the endoscopic resection of any visible 
abnormality on the Barrett’s segment, followed by the ablation of 
the residual BE with several sessions of radiofrequency ablation 
(RFA), has emerged as the standard of care for dysplastic 
BE [1,2]. This treatment protocol, typically spanning over 
6-9  months, requires 2-3 RFA sessions and yielded complete 
remission of dysplasia and complete remission of intestinal 
metaplasia in 92% and 87% of cases, respectively, at two years 

in a recent multicenter international trial [2]. We report 3 cases 
of neoplastic progression occurring during treatment by RFA.

Case 1

The first case was a 71-year-old male patient with a recently 
diagnosed C5M6 BE, who underwent endoscopic submucosal 
dissection (ESD) of a 4 cm Barrett’s segment for a nodular, Paris 
0-IIa, 15 mm large lesion. Histopathology showed a pT1a/m3 
adenocarcinoma with R0 curative resection (lateral and deep 
margins free of cancer and absence of poor histoprognostic 
factor), but with the presence of high-grade dysplasia on 
one lateral margin. At the 3-month follow-up endoscopy, 
multifocal high-grade dysplasia was found on the biopsies of 
the C1M3 residual BE (Fig. 1). The patient underwent one RFA 
session (HALO 360) 6 months after endoscopic resection. Two 
months later, a suspicious nodule was found in the residual BE 
(Fig. 2A,B) and was resected en bloc by ESD. Pathology revealed 
a well differentiated intramucosal T1a/m3 adenocarcinoma 
with histologically complete (R0) resection and all lateral 
margins in squamous mucosa (Fig. 2C,D).

Case 2

A 50-year-old male patient, previously treated over two years 
by repeated endoscopic mucosal resection (EMR) for a C5M10 
BE with high-grade dysplasia, subsequently underwent a total of 
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4 RFA sessions at 2-month intervals. High-definition endoscopy 
and biopsies did not reveal any lesion suspicious for carcinoma, 
either before or during RFA. At the 3-month follow-up endoscopy 
after the fourth RFA session, a residual C2M4 nodular BE was 
found (Fig.  3A,B,C). Therefore, wide resection by ESD of the 
nodular part and most of the residual Barrett’s segment was 
performed, including two thirds of the esophageal circumference 
over 6 cm in length. Pathology revealed a 1.2 cm well differentiated 
intramucosal T1a/m2 adenocarcinoma, partially covered by 
neosquamous mucosa with histologically complete (R0) and 
curative resection. At 6-month follow up, a C0M1 BE was seen 
with non-dysplastic intestinal metaplasia on biopsies, unchanged 
at 12 months under treatment with a proton pump inhibitor.

Case 3

A 76-year-old male patient underwent EMR of a visible 
lesion bearing high-grade dysplasia arising on a C2M10 

BE. High-definition endoscopy and biopsies of the residual 
C2M9 BE found no suspicious residual lesion, and the 
patient was scheduled for RFA eradication of the residual 
BE. After one RFA treatment session (Fig.  4A), the second 
session scheduled 2  months later was canceled, because 
two suspicious nodules had appeared on the residual BE 
(Fig.  4B,C). Adenocarcinoma was found on biopsies. An 
ESD was performed to remove two thirds of the esophageal 
circumference and the complete length of the Barrett’s 
segment. Pathology showed well differentiated intramucosal 
T1a/m3 adenocarcinoma with histologically complete 
resection and no lymphovascular involvement (R0 curative 
resection). Follow-up was discontinued when the patient 
died from a primary pulmonary adenocarcinoma 11 months 
later.

Figure  2 Case 1. (A) Virtual chromoendoscopy by narrow-band 
imaging, showing residual Barrett’s esophagus after 1 radiofrequency 
ablation sessions, with suspicious nodular lesions at positions from 
6 to 12 o’clock, partially covered with neosquamous epithelium. 
(B) Endoscopic picture under narrow-band imaging of the resected 
specimen. (C, D) Pathology slides (hematoxylin and eosin) showing 
the adenocarcinoma partially covered by neosquamous epithelium 
(arrow on panel C), at low-  (panel C) and high-  (panel D) power 
magnification
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Figure  3 Case 2. White-light (A) and narrow-band imaging 
(B, C) showing nodular Barrett’s esophagus with in situ adenocarcinoma 
at 8 o’clock (*) 2 months after four radiofrequency ablation sessions
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Figure  4 Case 3. Endoscopic images under narrow-band imaging 
showing C2M9 Barrett’s esophagus before radiofrequency ablation 
(A) and an adenocarcinoma developing during treatment under 
white-light imaging (B) and narrow-band imaging (C), with 2 nodular 
areas at 5 (*) and 7 (**) o’clock

C
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Figure 1 Case 1: Residual Barrett’s esophagus in high-grade dysplasia 
after resection of an intramucosal carcinoma. (A) White-light 
endoscopy; (B) virtual chromoendoscopy by narrow-band imaging. 
The endoscopic resection scar is partially covered by neosquamous 
epithelium, from 3 to 7 o’clock
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Discussion

This report describes 3  patients who developed early 
adenocarcinoma during or shortly after completing RFA therapy 
and were ultimately cured by rescue endoscopic submucosal 
dissection. Leaving in place residual Barrett’s mucosa after 
endoscopic resection of a visible, neoplastic lesion leads to the 
occurrence of metachronous neoplasia in up to 21.5% of patients 
at 5 years [3]. Indeed, surgical series have reported the presence 
of multifocal neoplastic foci in up to 30% of patients operated for 
an early Barrett’s cancer [4], some of which might be overlooked 
by the endoscopist. For these reasons, and given its good efficacy 
and safety profile, RFA is the recommended therapeutic modality 
to eradicate residual BE after endoscopic resection [1].

After a median of 3 ablation sessions, RFA allows for 
complete eradication of intestinal metaplasia and neoplasia 
in up to 90% and 94% of patients at 5 years, respectively [2]. 
Progression to adenocarcinoma during treatment has been 
reported to occur in 0.8-1.5% [2,5]. Haidry et al reported 
salvage endoscopic resection using RFA for visible lesions 
arising during RFA treatment in 5-6% of patients, but did 
not provide details on the lesions resected and the outcomes 
of this specific patient group [6]. Given the likelihood of 
invasive carcinoma, the pretreated esophageal mucosa with 
more difficult submucosal lifting or lesion suctioning, and 
the advantages of a large en bloc resection of the residual BE, 
we consider ESD should be preferred over EMR: all the more 
recent prospective studies have demonstrated the safety of ESD 
for Barrett’s neoplasia, but also its superiority over EMR in 
terms of complete remission of dysplasia [7-9]. Although the 
current guidelines of the European Society of Gastrointestinal 
Endoscopy, released in 2015 [10], still favor EMR in most cases, 
these recent results should prompt an increase in the use of 
ESD in the treatment of early Barrett’s neoplasia in treatment-
naïve and in pretreated patients in the near future.

The risk of neoplastic progression or recurrence during RFA 
treatment is low, but justifies a meticulous endoscopic follow 
up before proceeding with further ablation sessions. When a 

visible lesion is detected, we suggest RFA should be withheld 
and en bloc ESD be considered a priority.
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