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Absitract

AIM: To report outcomes on patients undergoing
radiofrequency ablation (RFA) for early oesophageal
squamous neoplasia from a National Registry.

METHODS: A Prospective cohort study from 8 tertiary
referral centres in the United Kingdom. Patients with
squamous high grade dysplasia (HGD) and early squa-
mous cell carcinoma (ESCC) confined to the mucosa
were treated. Visible lesions were removed by endo-
scopic mucosal resection (EMR) before RFA. Follow-
ing initial RFA treatment, patients were followed up 3
monthly. Residual flat dysplasia was treated with RFA
until complete reversal dysplasia (CR-D) was achieved
or progression to invasive Squamous cell cancer de-
fined as infiltration into the submucosa layer or beyond.
The main outcome measures were CR-D at 12 mo from
start of treatment, long term durability, progression to
cancer and adverse events.

RESULTS: Twenty patients with squamous HGD/ESCC
completed treatment protocol. Five patients (25%) had
EMR before starting RFA treatment. CR-D was 50% at
12 mo with a median of 1 RFA treatment, mean 1.5
(range 1-3). Two further patients achieved CR-D with
repeat RFA after this time. Eighty per cent with CR-D
remain dysplasia free at latest biopsy, with median fol-
low up 24 mo (IQR 17-54). Six of 20 patients (30%)
progressed to invasive cancer at 1 year. Four patients
(20%) required endoscopic dilatations for symptomatic
structuring after treatment. Two of these patients have
required serial dilatations thereafter for symptomatic
dysphagia with a median of 4 dilatations per patient.
The other 2 patients required only a single dilatation
to achieve an adequate symptomatic response. One
patient developed cancer during follow up after end of
treatment protocol.

CONCLUSION: The role of RFA in these patients re-
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mains unclear. In our series 50% patients responded at
12 mo. These figures are lower than limited published
data.

© 2013 Baishideng. All rights reserved.
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Core tip: Squamous cell cancer of the esophagus is an
aggressive pathology with a poor prognosis and there-
fore early intervention is paramount to improve sur-
vival. Minimally invasive endoscopic therapy with endo-
scopic resection and radiofrequency ablation in patients
with early squamous neoplasia of the esophagus has
the potential to treat selected patients. Early response
to RFA is prognostically important. Further studies with
more patient numbers are required to explore the long
and short term efficacy of this intervention in these
complex patients.
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INTRODUCTION

Squamous cell cancer (SCC) comprises nearly 90% of all
esophageal cancers wotldwide!". The incidence of esoph-
ageal SCC has fallen in the western world in the past 3
decades but still remains between 4 and 16 per 100000
population. This is strongly dependent on geographical
location worldwide with figures far higher in Asia”. In
the western world factors such as alcohol and tobacco
play an important role in the development of oesopha-
geal SCC". This condition caries a poor prognosis with
an overall five year survival rate of 10%-15%"". Those
treated with surgery following neo-adjuvant therapy still
carry a poor prognosis with a 5 year overall survival of
about 33%. Surgery carries a significant mortality of 5%
and postoperative morbidity of up to 47%!". The precur-
sor lesion to SCC is known as squamous dysplasia. The
World Health Organization (WHO) refers to squamous
dysplasia as squamous intra-epithelial neoplasia and has
further categorized the condition depending on the grade
of dysplasia as low grade intra-epithelial neoplasia (LGIN)
through to high grade intra-epithelial neoplasia (HGIN)".
Non invasive SCC is often referred to as ESCC.
Squamous high-grade dysplasia and ESCC carry a risk
of progression to invasive SCC of up to 65% at 3.5 years
and as high as 74% at 13.5 years'". The chance of lymph
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node metastasis is dependent upon the penetration and
depth of the lesion. Lesions restricted to the epithelial
layer (mL) or the lamina proptia (m®) have a low rate of
lymph node metastases (< 5%); lesions that penetrate
into the muscularis mucosae (m3) or the first third of the
submucosa (sm1) have a higher risk (5%-15%)"""?. Once
there is deeper submucosal (sm2 and sm3) involvement
the risk of lymph node spread can be in the region of
24%"" and surgical or oncological interventions are the
treatments of choice. Traditional treatment for squamous
neoplasia has been surgery or chemo-radiotherapy. How-
ever with disease limited to the mucosa the risk of lymph
node involvement is low and minimally invasive endo-
scopic therapy is an alternative.

With the advances in minimally invasive esophageal
endotherapy over the past decade there are now addition-
al treatment options for patients with squamous HGD
and ESCC confined to the lamina propria. Centers in
Asia and the Western countries have shown that the use
of EMR is effective and curative for these patients'™'".
However this form of endotherapy is associated with
significant oesophageal stenosis' ! and therefore alterna-
tive treatments have been desirable. The use of photody-
namic therapy in this cohort of patients has again shown
promising results'™ but is not widely available and again
is associated with significant stenosis post treatment.

Endoscopic submucosal dissection (ESD) has been
developed in Asia as one of the standard endoscopic
resection techniques for early squamous neoplasia of the
oesophagus. ESD enables oesophageal lesions, regardless
of their size, to be removed en bloc and thus has a lower
local recurrence rate than EMR. The en bloc resection rate
is greater than 90% (90.6%-100%)"". En bloc resection,
meaning resection in a single piece, facilitates an accurate
histological assessment and reduces the risk of recur-
rence. In fact, the local recurrence rate after oesophageal
ESD is extremely low (0%-3.1%)”"*). ESD is yet to
become established in the united kingdom as this tech-
niques is not widely available and is confined to specialist
centet’s only.

RFA using the HALO system (BARRX Medical,
Sunnyvale, California, United States) is a novel minimally
invasive field ablation technique which has established
efficacy for treating HGD and eatly adenocarcinoma
arising in Barrett’s esophagus (BE)”. The HALO Sys-
tem uses ultra short pulsed radiofrequency that ablates
the mucosa whilst preserving the submucosa. Emerging
evidence suggests that RFA is safe and efficacious in the
management of squamous HGD™ ), We report the
United Kingdom HALO registry experience of the first
20 patients with squamous HGD and ESCC who have
completed treatment protocol.

The UK HALO RFA registry was created to audit
outcomes of patients undergoing RFA for HGD/eatly
neoplasia in BE and patients with squamous esophageal
HGD/ESCC. It is a prospective multicenter registry
which holds patient data from 20 centers nationwide.
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MATERIALS AND METHODS

Ethical approval

Ethical approval was granted by the Joint UCL/UCLH
Committee on the ethics of Human research (REC REF
08/H0714/27). The HALO ablation system has already
been approved by the US food and Drug Administration
(FDA). In addition it is a European Cleared (CE) device
as well as having been approved by the National Institute
of Clinical Excellence (NICE) in the United Kingdom
for treatment of HGD in BE.

Inclusion criteria

All patients referred for consideration for endotherapy
for squamous HGD and early SCC were invited to enter
at collaborating centers. Patients had an endoscopic and
histological diagnosis of squamous HGD or ESCC con-
firmed by two independent expert gastrointestinal histo-
pathologist prior to embarking on endotherapy.

Enrolment

Between January 2008 and March 2013 a total of 670 pa-
tients were enrolled to the registry from a total of 20 cen-
ters nationwide in the United Kingdom. Amongst these,
27 patients from 8 centers had squamous HGD or ESCC.
Twenty of these have completed treatment protocol.

Pre-enrolment staging

All patients were referred by the cancer center special-
ist multidisciplinary team (sMDT). All had endoscopic
assessment with multiple biopsies to exclude invasive
disease. All investigators used the Paris Classification to
classify macroscopic lesions™. Enhanced endoscopic
techniques including chromoendoscopy with Lugol’s io-
dine, narrow band imaging (Olympus, Hamburg, Germa-
ny) and I-scan (Pentax, Hoya Corporation, Japan) were
used to target areas of suspected squamous dysplasia (see
Figure 1) depending on which technology was present in
the respective hospitals. Endoscopic ultrasound (EUS)
and CT scanning was performed according to sMDT
requirements. Endoscopic ultrasound was used if there
were visible lesions seen to ensure that the neoplasia was
confined to the mucosa. Endoscopic mucosal resection
(EMR) was performed for any raised visible lesions and
assessed by two expert gastrointestinal histopathologists
at each center. Four quadrant biopsies were then obtained
very 2 cm through the oesophagus to map for any further
neoplasia. If invasive cancer was detected, the patient
was referred back to the sMDT for alternative therapy.
Invasive cancer was defined as neoplasia invading into
the submucosa such that it was no longer amenable to
endoscopic therapy with EMR or RFA.

Registry endoscopy protocol

Once consented patients had their first ablation as de-
scribed below. At 3 mo all patients returned for follow
up endoscopy where mapping biopsies were taken using
chromoendoscopy with Lugol’s iodine and enhanced en-
doscopic imaging. As well as targeted biopsies of USLs
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Figure 1 Endoscopic views of a segment of squamous high grade dyspla-
sia with macroscopic lesions suggestive of dysplasia with (A) high defini-
tion white light endoscopy and confirmation of areas of dysplasia with (B)
Lugol’s iodine dye spray representing unstained lesions.

seen after Lugol’s staining, systematic 4 quadrant biopsies
every 2 cm were taken through the squamous esophagus
to map any residual dysplasia. Any new raised visible le-
sions were treated with EMR. A decision to repeat RFA
treatment was based on histology rather than visual cleat-
ance of disease. At 12 mo after the first ablation, biopsies
were again taken to assess for eradication of dysplasia
(CR-D) and this was defined as the primary end point.
Patients with residual disease at this point were consid-
ered for ongoing endotherapy at the clinicians’ discretion
after consultation with the patient and discussion at the
sMDT. Development of invasive cancer at any time was
defined as treatment failure and data were censored at
this point. An overview of the study protocol is shown in
Figure 2.

Radiofrequency ablation procedures and follow up
procedures

RFA was delivered circumferentially (HALO 360) or
focally (HALO 90) at 12 J/cmz. As opposed to the 2
ablations delivered for RFA in BE at each treatment ses-
sion, only a single ablation was delivered in the registry
protocol for squamous HGD. In patients with multifocal
dysplasia circumferential RFA was applied and focal RFA
administered in patients with unifocal well defined areas
of dysplasia. These areas were reported in centimeters
from the incisors so that follow up procedures could use
this reference to interrogate treated segments of esopha-
gus for success or failure.
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‘ Endoscopy +/- Lugol’s ‘

Specialist referral | ——

Completed Protocol-failed therapy
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HALO™/HALO®
CR - > — > | Specialist referral | — >
3 mo i
Residual HGD/CIS Further RFA
v
W% CR -— Blopsy E—— —> | Specialist referral | ——
6 mo
Residual HGD/CIS Further RFA
@] -
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Residual HGD/CIS > | Further RFA
12 Completed protocol
e Biopsy +/- consideration of further RFA

Figure 2 HALO radiofrequency ablation protocol for ablation of Squamous high grade dysplasia and carcinoma in situ. Endoscopic mucosal resection (EMR)
was carried out at any stage for new visible lesions. RFA: Radiofrequency ablation; HGD: High grade dysplasia; CIS: Carcinoma in situ; CR: Complete reversal.

Chromoendoscopy with magnifying endoscopy and
enhanced imaging were used at follow up procedures to
examine the previously treated areas referenced at the
previous endoscopy. Again all histology was reviewed by
two expert gastrointestinal histopathologists.

Post procedure care/follow up

All patients were maintained on a twice-daily regimen
of a proton pump inhibitor. Soluble co-codamol was
prescribed for discomfort post procedure. All patients
were discharged home the same day after review by the
endoscopist. Follow up endoscopies were carried out at
3 monthly intervals as per protocol with enhanced endo-
scopic imaging and lugol’s chromoendoscopy (Figure 2).

Primary and secondary end points and long term
outcomes

The primary end points were complete reversal of squa-
mous dysplasia (CR-D) at 12 mo and development of in-
vasive cancer at any stage. Secondary end points include
long-term durability, number of RFA procedures and
adverse events. We also followed up all patients who pro-
gressed to cancer so that we could determine their long-
term outcomes.

Statistical analysis

Endpoints such as CR-D at end of protocol were com-
pared to the patient’s baseline status using log rank test
and long term outcomes predicted with Kaplan-Meier
survival analysis.

(4 9
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RESULTS

Twenty seven patients were treated at 8 different centers
nationwide. Twenty of these have completed the treatment
protocol and we report the outcomes of these patients.

Pre treatment parameters are given in Table 1. Four
patients (20%) had disease limited to 1cm (focal disease)
and the remaining 16 patients had definable lengths of
dysplasia (multi-focal disease) with a median length of
5cm (IQR 1-10). Five patients (25%) had EMR before
starting RFA treatment. All patients gave informed writ-
ten consent. Median follow up for those who had suc-
cessful ablation and are still in follow up (» = 10) is 24
mo (IQR 17-54).

Patients had a median of 1 RFA session and mean of
1.5 RFA treatments during the protocol period. A total
of 6 rescue EMRs have been carried out in 6 patients
after their first RFA. Two of these patients had already
undergone EMR prior to initiating RFA treatment.

Reversal of dysplasia at end of protocol

Ten patients (50%) had reversal of dysplasia/CIS (CR-D)
at end of protocol after a median of 1 treatment. Eight
of these patients (80%) remain free of dysplasia on their
latest follow up (median follow up from first treatment
24 mo, range 19-54 mo, see Figure 3). Of the 2 patients
who had a recurrence after initial successful RFA, one
progressed to invasive disease. The other had multifocal
low grade dysplasia (LGD) 4 mo after completing treat-
ment and at latest follow up (41 mo after protocol end)
has had 3 further circumferential ablations and one focal
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Table 1 Demographic data of all patients in squamous

high grade dysplasia, carcinoma in situ United Kingdom
radiofrequency ablation registry n (%)

Variable Value
No. of patients completed protocol 20
Age, yr

mean + SD 71.6 +9.4

Range 38-88
Sex,

Female 16 (80)

Male 4 (20)
Caucasian ethnicity, 20 (100)
Grade of esophageal neoplasia at study entry

High grade dysplasia (Tis) 12 (60)

ESCC (T1a) 8 (40)
1Focal squamous dysplasia 4 (20)
2Multi-focal squamous dysplasia 16 (80)
Length of non-focal squamous dysplasia, cm

mean * SD 6.1+42
Number of centers recruiting 8
Previous endoscopic mucosal resection 5(25)

'Focal dysplasia refers to single plaques of dysplasia 1 cm or less in length;
*Multi-focal dysplasia refers to multiple plaques of dysplasia > 1 cm in
length. ESCC: Early squamous cell carcinoma.

ablation. This patient still has LGD at latest follow up.
The clinician and patient have, nonetheless, agreed to
perform a further RFA treatment.

Four patients (20%) had residual dysplasia at 12 mo.
One patient was referred for surgery to remove the dys-
plasia. One patient left the country and has been lost to
follow up. The other 2 have opted to have further RFA
and after 2 mean of 2 RFA treatments over 10 mo are
free of disease at present (Figure 3). Figure 4 shows the
predicted rate of dysplasia reversal in all 20 patients who
have undergone treatment and completed protocol using
Kaplan Meier outcome statistics.

Previous endoscopic resection and baseline histology
Although our numbers are too small to draw firm con-
clusions, there is a trend towards baseline histological
grade (HGD or ESCC) having an influence on eventual
outcome with HGD having a better outcome (66% vs
33%, HR = 0.535, P = 0.0308, 95%CI: 0.141-1.505,
Log rank test). Larger numbers are however needed to
confirm this trend. Our data do not suggest that EMR
before commencing RFA influences dysplasia reversal
rates and long term outcomes (33% #5 66%, HR = 0.229,
P =0.778, 95%CI: 0.3264-3.642, P = 0.8882, Log Rank
test). Dysplasia reversal was also the same whether EMR
was required during the RFA protocol (3/6 - 50%) or
whether patients underwent RFA alone (7/14 - 50%).

Early cancer progression and overall cumulative risk of
progression

Four of the 20 (20%) patients had progressed to invasive
SCC at their first follow up and therefore no further RFA
was performed. Two further patients who were treated
with an initial circumferential RFA followed by an EMR
at follow up endoscopy progressed to invasive cancer
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at protocol end. All progressors were referred for con-
sideration of chemoradiotherapy. Using Kaplan Meier
analysis, the risk of progression to invasive disease in all
20 patients who completed the protocol is 26% at 18 mo

(Figure 5).

Adverse events

One patient suffered a superficial esophageal tear fol-
lowing sizing prior to attempted circumferential ablation.
The procedure was discontinued and focal ablation was
used at the same procedure. The patient was discharged
home without any complications. Four patients (20%)
required dilatations for moderate esophageal structuring
after their first circumferential treatment. Only one had
been treated by EMR prior to RFA. Two of these pa-
tients have required serial dilatations thereafter for symp-
tomatic dysphagia with a median of 4 dilatations per
patient. The other 2 patients required only a single dilata-
tion to achieve an adequate symptomatic response. Three
serious adverse events have been reported to date. Two
patients had bleeding at their follow up endoscopy after
biopsies and required adrenaline injection. Both occurred
following Lugol’s iodine application. Although they were
admitted overnight in hospital for observation they were
discharged the following day without blood transfusion.

DISCUSSION

The role for endotherapy such as RFA as a first line inter-
vention for patients with squamous HGD and ESCC 7
situ is yet to be established as standard practice. Squamous
dysplasia is a very aggressive pathology and early diagnosis
and intervention are paramount as disease progression of-
ten precludes curative therapy. However the high surgical
mortality rate of up to 2%-5% and subsequent morbidity
of 20%-50% means that alternative minimally invasive
and novel techniques must be investigated[s‘”’w’m.

Early literature into the use of RFA in squamous dys-
plasia emerged in 2008, following on from its recognized
potential in early Barrett’s neoplasia. Pouw e7 al’ de-
scribed the case of a 66-year-old patient with a unifocal
lesion within the esophagus. This lesion had arisen after
the patient had previously undergone chemoradiotherapy
for a T2N1MO squamous cell cancer of the hypophar-
ynx. Following pre-treatment staging to ensure the lesion
was confined to the mucosal surface only, the patient re-
ceived a single balloon based ablation and had no recur-
rent disease at 4 mo follow up. Subsequent to this report,
data regarding the efficacy of RFA in squamous dysplasia
have been limited. One of the largest series to date exam-
ined the success of RFA in 13 patients within two tertiary
centers”™, Nine of the study cohort (69%) required EMR
at baseline for visible nodules prior to commencing RFA.
Dysplasia reversal was excellent in these patients with
100% achieving CR-D with a median of 2 treatments
and remaining disease free with a follow up period of 17
mo from first treatment. In this study patients received
2 ablations at each treatment endoscopy with 12 J/ cm’
for the circumferential ablation and 15 J/ cm’ for focal
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20 patients with squamous
HGD/ESCC completed
treatment protocol

) 4 patients progress
First RFA to invasive cancer
after first RFA
2 further 4 patients had
12 mo RFA patients residual HGD at
progress to 12 mo

invasive cancer

1 patient 2 patients further
surgery RFA

1 patient lost

Latest follow up to follow up

2 patients CR-D

10 patients CR-D
at 12 mo

1 patient 1 patient LGD- 8 patients
progressed to further RFA in remain CR-D
cancer progress at 24 mo

Figure 3 Outcomes for all 20 patients who have completed treatment protocol with radiofrequency ablation for squamous high grade dysplasialearly
squamous cell carcinoma. RFA: Radiofrequency ablation; HGD: High grade dysplasia; ESCC: Early squamous cell carcinoma; CR-D: Complete reversal dysplasia;

LGD: Low grade dysplasia.

ablation. Stenosis and stricturing was confined to just 2
of the 13 patients in this series. This same group has re-
cently gone on investigate the efficacy of RFA in a larger
cohort of 29 patients in a prospective study™. This study
was conducted in a single Chinese center. All patients un-
derwent an index circumferential ablation of all unstained
lesions (USLs) with Lugol’s chromoendoscopy. All pa-
tients were followed up at 3 monthly intervals with chro-
moendoscopy with biopsies followed by focal ablation of
any USLs. Using the Chinese classification of squamous
neoplasiam], 18 patients had moderate intraepithelial
neoplasia (MGIN), 10 had high grade intraepithelial neo-
plasia (HGIN), and a single patient had early ESCC. At
12 mo 97% (28/29) had a complete reversal of neoplasia
and furthermore there was no progression to invasive
cancer within the treated group. The single patient with
residual disease at 12 mo had EMR for unifocal disease
with clear resection margins.

In our study examining outcomes from the UK RFA
registry of patients with squamous dysplasia undergoing
RFA, CR-D was 50% at protocol completion, although
dysplasia was later reversed in two further patients fol-
lowing more RFA sessions. These figures are lower than
the limited published data from other centers world-
wide™, We designed our study with a protocol end at 12
mo so that this study could be directly compared with
those previously published. It may be that future studies
should consider alternative end points to allow for a lon-
ger duration of treatment.

In our series 20% of patients progressed to invasive
disease after only one session of RFA and were then of-
fered chemo-radiotherapy. These patients represent most
of those who eventually developed cancer. This suggests
that a single RFA treatment might even be considered as
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a staging procedure. Early failure would identify patients
who should be treated with more conventional modali-
ties. Indeed, 80% of those who achieved successful rever-
sal of dysplasia at the end of the RFA treatment protocol
remain in remission at most recent follow up.

The 20% rate of progression after a single treatment
may also point to the fact that these patients may have
been under staged and may in some cases harbor more
aggressive neoplasia at baseline that was not sampled.
Whereas with other dysplastic conditions of the esopha-
gus such as BE where there are often distinct areas of
abnormality within the macroscopically visible columnar
lined mucosa, with squamous dysplasia these areas are
subtle. Detection relies on adjuncts such as chromoen-
doscopy with Lugol’s iodine solution, optical endoscopic
enhancements and the experience and expertise of the
endoscopists to spot anomalies. Even with Lugol’s solu-
tion the accuracy of detecting lesions varies greatly. In a
recently published series the positive predictive value for
Lugol’s detecting squamous neoplasia in unstained lesions
after RFA was only 14%"”,

It appears that the use of EMR in our cohort of
patients is somewhat limited compared to similar pub-
lished studies>>*". Only 5 patients (25%) underwent
EMR before starting HALO RFA and there were a total
of only 6 resections in 4 patients after their index treat-
ment. This may account for the lower rates of dysplasia
clearance and progression after the index treatment. Vis-
ible nodular lesions before or after RFA treatment may
harbor submucosal disease and unless resected early may
represent recurrence and progressive invasive disease.

The published data on the success of RFA in BE is
robust and plentiful whilst there is limited data on its use
in squamous HGD. The AIM dysplasia trial®” demon-
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Dysplasia reversal in all patients undergoing RFA
100 for squamous neoplasia

80

60

40

% free of dysplasia

0 Il Il Il I}
Month from 0 6 12 18 24
first RFA
No. patients 20 16 10 9 6
at risk

Figure 4 Kaplan Meier outcome statistics predicting the risk of recurrent
dysplasia and durability of radiofrequency ablation treatment in all 20 pa-
tients treated with radiofrequency ablation. RFA: Radiofrequency ablation.

strated impressive outcomes with reversal of HGD in
patients with BE as high as 81% with a structured abla-
tion protocol over 12 mo. In this protocol all patients
were ablated twice at each treatment with 12 J/cm” for
both circumferential and focal ablation. Mean treatments
per patient was 3.5 ablations and stricturing occurred in
5% requiring dilatations. Subsequent published literature
and our own outcomes from the RFA United Kingdom
national registry have reproduced similar outcomes in
patients with BE™. Tn 335 patients with Barrett’s related
neoplasia, HGD was cleared from 86% of patients, all
dysplasia from 81%, and BE from 62%, at the 12-mo
time point, following a mean 2.5 RFA procedures.

There is still debate about the number of ablations
patients with squamous dysplasia should undergo. It is
also not clear whether these should be performed at suc-
cessive treatment encounters or whether these patients
should undergo staging with chromoendoscopy after
successive treatments. In our series, the median number
of ablations was only one (range 1-3) for the 10 patients
who achieved CR-D at 12 mo. These were all circum-
ferential balloon ablations. This compates to a median
of 3 ablations administered in patients with BE during a
similar treatment protocol in published series. This may
account for the lower eradication rates but the protocol
was designed to provide an extremely cautious approach
to restaging these patients after every treatment in view
of the aggressive nature of the disease.

The rate of stricturing in our series was 20%. All 4
patients who developed strictures had undergone circum-
ferential balloon ablation with the HALO 360 device.
This rate is higher that noted in trials of ablation for
Barrett’s oesophagus”*. Nonetheless they were all over-
come with straightforward dilatations. In a recent series
of patients treated with RFA for squamous dysplasia the
rate of stricturing was 14% after circumferential abla-
tion™. Other than a self-limiting bleed from biopsies
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Cumulative risk of progression to invasive squamous
100 - cell cancer all patients

80

60 -

40 -

% risk of progression to invasive disease

0 | | |
Month from 0 6 12 18
first RFA
No. patients 20 16 14 14
at risk

Figure 5 Cumulative risk of cancer progression in all 20 patients who
completed treatment with radiofrequency ablation for high grade dyspla-
sialearly squamous cell carcinoma in the United Kingdom radiofrequency
ablation registry. RFA: Radiofrequency ablation.

and not from a RFA procedure our study confirms that
RFA is a safe procedure with few other reported adverse
events.

A criticism of the protocol in the United Kingdom
registry is that there may be too long an interval be-
tween treatments due to the requirement of a mapping
endoscopy every 3 mo after RFA. With the aggressive
nature of this disease it is very important to restage these
patients early after treatment and perhaps shortening
the intervals between treatment and follow up may help
improve outcomes. Current United Kingdom practice is
to only ablate once at each treatment session for patients
with squamous neoplasia compared to the double abla-
tion carried out in BE with mucosal cleaning of the coag-
ulum between treatments. Recent publications have used
2 ablations per session safely in patients with squamous
dysplasia and our practice may have to change to improve
outcomes. Delivering 2 ablations at a single treatment
session is standard practice for patients undergoing RFA
for BE. Bergman and colleagues”™ explored various abla-
tion energy settings in patients with squamous dysplasia.
These included 2 ablations at a single treatment session
with and without coagulum clearance between ablations.
In 16 cases where they employed a 12 J/cm” - clean - 12
J/em? protocol CR-D at 12 mo was 100% with a stricture
rate of 19% compared to a CR-D of 86% and stricture
rate of 14% with a 12 J/cm2 - no clean - 12 J/cm2 abla-
tion protocol. By using lower energy settings of 10 J/cm’
for the second ablation or using 10 J/ cm” for delivering
both ablations they did not compromise CR-D (100%)
but interestingly had no strictures. The numbers in each
of these treatment groups wete however low (4 and 2
cases respectively).

Another short coming of our study is the small size
of the cohort. These lesions are rarely diagnosed at an
early stage. With the availability of high definition en-
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dosocopy and growing experience of minimally invasive
endotherapy as an alternative to surgical and oncological
interventions, these numbers will undoubtedly grow in
the coming years.

This study examines data from 8 different centers
nationwide. Despite standardized protocols, the expertise
and experience of each endoscopist will be very different
and individual preference and clinical practice will differ
from one center to another. These patients have all un-
dergone endotherapy within the confines of demanding
endoscopy service provision. These data represent real
life outcomes of integrating novel and ground breaking
endotherapy to existing practice.
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Oesophageal cancer carries a poor prognosis as it is often diagnosed at a
stage where curative therapy is no longer possible. Squamous cell cancer (SCC)
of the oesophagus carries a 5-year survival of 10%-15%. The precursor lesion
to SCC is squamous dysplasia. Treatment of these early lesions with endo-
luminal therapy may help to improve outcomes in these high risk patients.
Research frontiers

Radiofrequency ablation (RFA) is a novel and minimally invasive field abla-
tion technique that has shown good safety and efficacy for treating patients
with Barrett's related neoplasia in the oesophagus. By combining endoscopic
mucosal resection for visible lesions and RFA, patients with early squamous
neoplasia of the oesophagus may be treated at an early stage of the disease.

Innovations and breakthroughs

There are only limited series reporting the use of RFA in patients with early
squamous neoplasia to date. These data better inform us on patients that are
likely to succeed with endoscopic therapy but also the importance of careful
staging in these patients before treatment.

Applications

This prospective study may better inform clinicians about minimally invasive
endoscopic therapy in these patients where perhaps more radical treatments
are not an option for patients.

Peer review

The authors present a good study to evaluate the role of radiofrequency abla-
tion in early squamous cell cancer and high grade squamous dysplasia. They
provide a new finding of early response to RFA is prognostically important. This
could be clinically relevant for physicians to perform RFA in the management of
squamous high-grade dysplasia.
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