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Abstract

Barrett’s oesophagus (BO) is a usually indolent condi-
tion that occasionally requires endoscopic therapy. Ra-
diofrequency ablation (RFA) is an effective endoscopic
treatment for high grade dysplasia (HGD) and intramu-
cosal cancer in BO. It has a good efficacy, durability and
safety profile although complications can occur. Here
we describe a case of RFA in a patient with high grade
dysplasia. Although the response to treatment was
initially very good with the development of neosqua-
mous epithelium, the patient very rapidly developed a
squamous cell cancer of the oesophagus confirmed on
radiology, histology and immunohistochemistry. Sanger
sequencing confirmed that the original HGD and the
squamous cell cancer (SCC) were derived from sepa-
rate clonal origins. The report highlights the fact that
SCC of the oesophagus has been noted after endo-
scopic ablation for BO previously and suggest that abla-
tion of BO may encourage the clonal expansion of cells
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carrying carcinogenic mutations once a dominant clonal
population has been eradicated.
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Core tip: The development of squamous cell cancer
of the oesophagus after endoscopic ablation can hap-
pen and may add further weight to the argument for
continued surveillance after radiofrequency ablation for
Barrett's related pathologies.
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INTRODUCTION

Radiofrequency ablation (RFA) is an effective and safe
treatment for the eradication of Barrett’s oesophagus (BO)
related high grade dysplasia (HGD) and intramucosal
cancet!”. Recent evidence suggests that Barrett’s related
pathology can still recur after RFAPY, There are also
case reports on the occurrence of squamous catcino-
mas occurring after endoscopic ablation. Some evidence
suggests that the a stem cell origin of Barrett’s mucosa
may be common between squamous and columnar lined
epithe]iurnm although this relationship has not been dem-
onstrated either with synchronous or metachronous Bar-
rett’s and squamous carcinoma. Here we describe the first
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Figure 1 Endoscopic, genetic and histological figures of the patient before and immediately after radiofrequency ablation for Barrett’s related high grade
dysplasia. A: Sanger sequencing from columnar lined oesophagus taken in June 2010 (2) showing a mutation in CDKN2A ¢.286 G > A (p.V100M) (starred). A control
sequence is also shown (1); B: Haematoxylin and eosin stain at x 10 magnification from a biopsy taken in June 2010. This demonstrates high grade dysplasia with
nuclear pleiomorphism, increased nuclear: cytoplasmic ratio and disordered nuclei (arrow); C: Endoscopic view of the patient's columnar-lined oesophagus (April
2009) showing classical salmon pink mucosa between 28cm and 36¢cm from the incisors; D: Endoscopic view of the patient's re-epithelialized oesophagus (September

2010) after radiofrequency ablation.

documented case of squamous carcinoma occurring after
radiofrequency ablation and investigate its clonal relation-
ship to the pre-treatment Barrett’ related HGD.

CASE REPORT

A 52-year-old man was admitted to the endoscopy unit in
November 2008 for routine surveillance of Barrett’s oe-
sophagus which he had undergone since 2005. The Bar-
rett’s segment extended between 26 and 38 cm. Quadran-
tic biopsies demonstrated columnar-lined non-dysplastic
epithelium throughout the segment apart from biopsies
taken at 38 cm which demonstrated a high grade dyspla-
sia. This was confirmed on subsequent endoscopies in
December 2008 and February 2009.

In April 2009 the patient underwent focussed radiofre-
quency ablation [RFA (HALO™ 90)] with a further session
of circumferential RFA in June 2009. Further focal RFA
was applied to several Barrett’s islands in December 2009
and June 2010. A follow up gastroscopy in September 2010
with quadrantic biopsies showed normal, non-dysplastic
squamous re-cpithelialisation in all biopsies between 28 to
38 cm apart from two isolated areas at 35 and 38 cm which
showed intestinal metaplasia only on histology.

The patient underwent a further surveillance gastros-
copy in August 2011. A large, ulcerating mass was found
between 35 to 39 cm involving the GOJ. No intestinal
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metaplasia was seen.

Apart from two short tongues of Barrett’s that were
separate to the ulcerating lesion the entire oesophagus
was otherwise squamous-lined (Figure 1). The ulcerat-
ing lesion was characterized histologically as a squamous
carcinoma (Figure 2) and confirmed immunophenotypi-
cally by p63 positivity (Figure 2B). A staging computed
tomography scan confirmed the squamous cell cancer
to involve loco-regional lymph nodes without distant
metastases. The patient died prior to undergoing chemo-
radiotherapy due to an unrelated pneumonia.

In order to further characterise the genotypic fea-
tures of the Barrett’s related HGD and the squamous
carcinoma, the samples underwent laser microdissection
and sequencing of exons 5-9 of TP53 and exon 2 of
CDKN2A as previously described”. These are known to
be commonly mutated in both squamous cell cancer and
Barrett’s HGD'".

The biopsy samples of HGD demonstrated a muta-
tion of CDKN2A4 ¢.286 G>A (p.V100M) (Figure 1A)
only. However the squamous cell cancer did not contain
the mutation detected in HGD, but demonstrated a differ-
ent mutation of TP53 (c.817 C>T p. R273C) (Figure 2D).

DISCUSSION

A number of therapeutic modalities are now available
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Figure 2 Endoscopic, genetic and histological figures of the patient after radiofrequency ablation. A: Endoscopic view of a 4cm ulcerating mass between 35 to
39 cm; B: Example of positive p63 stain of the biopsies taken from the ulcerating mass (arrow); C: Haematoxylin and eosin stain of biopsies taken from the ulcer cra-
ter demonstrating invasive squamous cell cancer (arrow); D: Sanger sequencing of a mutation in TP53 ¢.817 C>T p. R273C (upper panel, starred) Wild type Sanger

sequence of TP53 (lower panel).

for the treatment of Batrett’s oesophagus. Endoscopic
therapies are now widely used and robust analyses have
demonstrated efficacy in the treatment of HGD and in-
tramucosal cancer™”, Radiofrequency ablation of Barrett’s
mucosa is a relatively safe technique with perforation and
stricturing occurring less commonly than other endo-
scopic ablation techniques'".

Our case is unique in that it shows the first demon-
stration of a squamous carcinoma occurting rapidly in an
oesophageal segment recently treated with radiofrequency
ablation for high-grade dysplasia.

There is a literature on the development of subsqua-
mous Barrett’s after RFA with case reports demonstrating
the rare development of adenocarcinoma in these areas'.
There are also reports of squamous carcinoma occut-
ring after ablation”! although we have described the first
case after RFA. The presence of squamous carcinoma in
this and other reports so soon after a normal endoscopy
subsequent to a successful ablation of Barrett’s related
pathology indicates that patients may still warrant surveil-
lance of neo-squamous epithelium after RFA. We have
previously found somatic mutations in one case of nor-
mal squamous epithelium after radiofrequency ablation
(accepted for publication by Aw | Gastro). The fact that
this may be a complication of RFA itself is indicated first-
ly by the absence of risk factors for squamous carcinoma
development in this patient and secondly by the rapidity
of its growth after RFA thermal injury. Thermal injury is
already implicated as a causative factor in squamous carci-
noma development*'"! albeit over longer time courses.

Several studies have recently demonstrated a poten-
tial common progenitor for squamous and columnar
epithelium by using mitochondrial and DNA muta-
tions'*>'?. The fact that the two cancers are not clonally
related on targeted sequencing of genes commonly mu-
tated in both adenocarcinoma and squamous cell cancer
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indicates a different clonal origin of the two neoplasias.
Given the squamous tumour was found at the same
location as the previous Barrett’s HGD and morphologi-
cally was not a mixed adenosquamous type tumour, an
alternative and interesting conjecture is that the eradica-
tion of Barrett’s dysplasia has allowed a protumorigenic
clonal squamous population to proliferate. Such clonal
competition has been suggested to occur in a number
of different neoplasias including Barrett’s oesophagus'”.
An interesting and related issue also pertains to why meta-
chronous squamous carcinoma and Barrett’s is so uncom-
mon given the number of shared risk factors'” and adds
further weight to the idea that the clonal populations
that characterise BO, or the phenotype of the tissue it-
self may protect against the development of squamous
carcinoma.
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