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Review

Indications, contraindications and limitations
of endoscopic therapy for Barrett’s esophagus
and early esophageal adenocarcinoma

Carol Rouphael, Mythri Anil Kumar, Madhusudhan R. Sanaka and Prashanthi N. Thota

Abstract: Endoscopic eradication therapy (EET) has revolutionized management of Barrett's
esophagus (BE)-associated neoplasia, traditionally treated by esophagectomy, which carries
very high mortality and morbidity. EET, usually performed in the outpatient setting, has a safe
risk profile. It is indicated in patients with BE with high-grade dysplasia and intramucosal
cancer, confirmed, and persistent low-grade dysplasia, and in highly selected cases of non-
dysplastic BE and submucosal cancers. Multiple EET modalities are available and can be
categorized into two groups: ablation therapies and resection techniques with resection
techniques usually reserved for nodular/raised lesions or lesions with suspected neoplasia.
Patients usually require multiple ablation sessions with a goal of achieving complete
eradication of metaplasia. Despite very good results, EET has its limitations and is not 100%
effective: it targets a small subset of patients along the spectrum of BE and esophageal
adenocarcinoma, as most patients with esophageal adenocarcinoma remain asymptomatic
until the disease has progressed to advanced stages. Post-ablation surveillance is mandatory,
as recurrences are common. An area of concern is buried metaplasia reported to occur
following ablation therapy and thought to be from de novo growth of metaplastic tissue
underneath the neosquamous epithelium, following ablation. The focus of this review article is
to present the indications, contraindications and limitations of EET.
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Introduction

Barrett’s esophagus (BE) is defined as an extension
of metaplastic columnar epithelium of at least 1 cm
above the gastroesophageal junction, replacing the
stratified squamous epithelial lining of the esopha-
gus, with biopsy-proven intestinal metaplasia.! It is
a result of chronic mucosal injury due to gastroe-
sophageal reflux disease (GERD) and is estimated
to be present in up to 15% of GERD patients.? BE
is of significance due to its increased risk of pro-
gressing to esophageal adenocarcinoma (EAC),
especially in the presence of dysplasia. While non-
dysplastic BE (NDBE) carries a small annual risk
of progressing to EAC (0.3%),> the risk increases to
0.5% in the presence of low-grade dysplasia
(LGD)*and 7% with high-grade dysplasia (HGD).>

Up until the last 2 decades, esophagectomy was
the standard of care for BE with HGD and

intramucosal cancer (IMC), with up to 95%
5-year survival rates, but very high complication
rates ranging between 30% and 50%.% Over the
last 2 decades, however, there has been a shift
towards endoscopic eradication therapies (EETSs)
considering their lower procedural morbidity and
mortality, decreased cost and similar survival rates
when compared with radical esophagectomy. The
main principle behind EET is that under maximal
acid suppression, there is regeneration of normal
esophageal squamous mucosa after ablating BE.¢
This concept was first confirmed using endoscopic
laser treatment more than 20years ago.’ Since
then, multiple EET modalities were developed
and can be categorized into resection techniques
and ablation techniques. In this review, we will
provide a brief overview of the various EET
modalities available and focus on indications, con-
traindications and limitations of EET.
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Figure 1. Barrett's mucosa prior to and after ablation.

(a) Barrett's mucosa prior to ablation and (b) after ablation with

RFA, radiofrequency ablation.

EET techniques for BE

EET can be categorized into (a) ablation tech-
niques that utilize thermal, photochemical or radi-
ofrequency energy for destruction of abnormal
tissue, and (b) resection techniques that involve
removal of abnormal tissue and therefore provide
tissue for histological examination. Radiofrequency
ablation (RFA) is the most widely used ablation
technique for BE with flat mucosa. The efficacy
has been established with a randomized controlled
trial and therefore it remains the preferred modal-
ity. There is less evidence for other ablation
modalities such as cryotherapy and argon plasma
coagulation (APC); however, they are useful in
specific instances, such as refractory disease, in
the presence of strictures and treatment of resid-
ual small islands of BE, etc.

Ablation techniques
(1) RFA:

RFA uses radiofrequency energy to cause tissue
injury and necrosis of the metaplastic tissue by
applying current in a uniform fashion and at a
steady depth to the esophageal mucosa.®
Circumferential ablation is applied for circumfer-
ential BE segments >3cm in length, using the
Barrx 360 Express RFA balloon catheter
(Medtronics, Minneapolis, MN, USA) (Figure
1). If <3cm in length or non-circumferential,
focal ablation is applied using Barrx 90 RFA
(ablates 260mm?2), Barrx 90 ultra long RFA
(ablates 520mm?), Barrx 60 RFA (ablates
150mm?), or Barrx channel RFA catheters. The
endoscopist first determines which catheter to use
depending on the BE segment characteristics.

RFA 360 express catheter.

The mucosa is then sprayed with 1%
N-acetylcysteine to clean from it any secretions
that could interfere with radiofrequency delivery.
For circumferential ablation, the catheter was
introduced over the guide wire and placed 1 cm
above the proximal end of the metaplastic seg-
ment. The balloon was then inflated and RFA
application was performed once. This was fol-
lowed by scraping of the ablated mucosa with a
cap mounted on the endoscope followed by a
repeat application X 1. Regarding focal ablation,
the type of catheter used depends on the surface
area to be ablated. The catheter was attached to
the scope externally in the 12 o’clock position and
advanced with endoscopic guidance to the area of
interest, where RFA is applied twice. Following
ablation, the coagulum was scraped off with the
cap attached to the scope and the RFA was reap-
plied twice.%% RFA was found to be very effica-
cious for complete eradication of dysplasia
(CE-D) and metaplasia (CE-IM) at rates ranging
between 92% and 98%, and 88% and 91%,
respectively.®10 It is worth noting that the studies
reporting the efficacy of RFA were performed
with a previous-generation 360 RFA balloon
instead of the currently available 360 express
RFA self-sizing balloon catheter.

(2) APC:

APC was one of the first techniques used for
ablation of NDBE. The APC device consists of a
contact-free probe that delivers electrical energy
through ionized plasma of argon gas to the target
tissue at a rate of 1-2liters/min with energy set-
tings ranging from 30 to 90watts. Most of the
studies performed looked at NDBE with a
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Figure 2. Ablation with the cryoballoon focal ablation system and with TruFreeze cryospray.
(a) Ablation with cryoballoon focal ablation system and (b) ablation with TruFreeze cryospray.

CE-IM rate ranging between 58% and 78%.11:12
This technique fell into disfavor due to serious
complications reported, including buried BE
glands, perforation, pneumomediastinum, and
bleeding.® More recently, Manner and colleagues
described a modified technique (APC-Hybrid)
that entails injecting normal saline in the submu-
cosa prior to APC ablation with CE-IM noted in
78% of the 60 patients with prior endoscopic
mucosal resection (EMR) for BE associated
neoplasia.l3

(3) Cryotherapy:

Cryotherapy comprises spraying cryogen (liquid
nitrogen, or nitrous oxide) endoscopically with-
out the need for contact ablation with the catheter
(Figure 2). It causes thermal injury by first imme-
diately freezing the cells, followed by apoptosis.
The non-contact approach may be useful for the
ablation of uneven surfaces such as plaques, nod-
ules or masses. Currently, there are two systems
available approved by the United States Food and
Drug Administration: (a) the TruFreeze system,
which delivers liquid nitrogen and freezes tissues
up to —196°C, and (b) the cryoballoon focal abla-
tion system (CbFAS), which uses a cryogenic bal-
loon that requires direct contact with the target
tissue using nitrous oxide as cryogen. Long-term
results with the TruFreeze system show CE-D in
88-93%, and CE-IM in 75%.'% In the only
reported trial using the CbFAS of 41 patients
with BE-associated neoplasia, CE-D and CE-IM
rates at 1 year were 95% and 88%, respectively.!>
Cryotherapy is associated with less pain com-
pared with RFA. Strictures have been reported in
up to 13% of patients, and perforations have
occurred.®

(4) Photodynamic therapy (PDT):

PDT uses photochemical energy to destroy meta-
plastic epithelium. A photosensitizer is administered
intravenously (porfimer sodium in the United
States) or orally (5-aminolevulinic acid in Europe)
and gets concentrated in the tissue with a higher
affinity to metaplastic and neoplastic cells. At 48 h
after the photosensitizer is administered, the patient
undergoes an endoscopy where red light is transmit-
ted through use of balloon-diffusing fibers or optical
fibers through the scope. The interaction between
red light and the photosensitizer leads to metaplas-
tic tissue destruction by generating superoxide and
hydroxyl-free radicals leading to cell apoptosis, with
conservation of normal squamous mucosa. Upper
endoscopy can be repeated after 2—3 days to assess
mucosa and re-treat if needed.!® Photosensitivity
reactions are seen in more than 60% of patients who
undergo PDT using porfimer sodium,!® with esoph-
ageal stricture occurring in up to 36% of patients,!”
and hence this technique is mostly abandoned.

Resection techniques

Resection techniques are applied for removal of
visible lesions or abnormal areas within the BE
segment. This provides tissue for histological
evaluation and therefore helps in staging, too.
Resection is typically followed by endoscopic
ablation due to increased risk of metachronous
lesions in the remaining BE segment. There are
two resection techniques described below:

(1) Endoscopic mucosal resection (EMR):

EMR can be done via the ligate-and-cut tech-
nique or lift-and-suck technique. With ligate and
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Figure 3. Band placement for EMR with Duette® kit and mucosal defect after EMR.
(a) Band placement for EMR with Duette® kit and (b) mucosal defect after EMR.

EMR, endoscopic mucosal resection.

cut, APC is used to mark a lesion’s margins and a
modified variceal band ligator is used to suck the
lesion into a cap with a rubber band released
around it, and the lesion is then resected with a
snare (Figure 3). The lift-and-suck technique
entails lifting the submucosa with normal saline.
Using a cap placed on the endoscope tip, the
lesion is suctioned, creating a pseudo-polyp, and
a snare is used with cautery to resect the lesion.®
Focal EMR is used to remove visible lesions in
the BE segment and is usually followed by abla-
tion. Stepwise radical EMR is utilized for removal
of the entire BE segment by serial EMR. EMR is
highly effective, with reported rates of CE-IM of
92-100%.6

(2) Endoscopic submucosal dissection (ESD):

ESD enables complete removal of lesions that
are too large for en bloc EMR. ESD may be con-
sidered in selected patients with BE with the fol-
lowing features: large or bulky area of nodularity,
lesions with a high likelihood of superficial sub-
mucosal invasion, recurrent dysplasia, EMR
specimen showing invasive carcinoma with posi-
tive margins, equivocal pre-procedural histol-
ogy, and IMC.18 This technique was originally
developed in Japan for resection of early gastric
cancers. After marking the lesion with circum-
ferential coagulation makers, the lesion is lifted
by injecting solution into the submucosal space
and a circumferential incision is made around
the lesion using an electrosurgical knife. The
submucosa is dissected and the lesion resected
en bloc.®

Indications for endoscopic eradication
therapy in Barrett’s esophagus
(1) BE with HGD or IMC:

Any EET involves careful staging with confirma-
tion of dysplasia by a second gastrointestinal
pathologist, use of endoscopic ultrasound (EUS)
and positron emission tomography (PET) scan in
selected cases, and EMR of visible lesions, fol-
lowed by ablation of flat BE mucosa. The AIM
dysplasia trial has established the effectiveness of
EET in treatment of BE with HGD with CE-IM
of 77%, and CE-D of 81%.1° The 3-year follow-
up results showed CE-D and CE-IM in 98% and
91% patients, respectively.!® EET is also highly
effective for treatment of IMC with no evidence
of nodal involvement. In a large series of 1000
patients with IMC treated with EET and followed
for up to 5years, 96.3% were successfully treated
by EET, and 3.7% underwent surgery after EET
failed. Recurrences developed in 14.5% but were
successfully treated by EET in 11.5% leading to a
long-term complete remission rate of 93.8%.20

Historically, prior to EET, esophagectomy was
the only treatment option available for BE with
HGD and IMC. Esophagectomy carries a 1-5%
mortality risk and a 30-50% morbidity risk, even
with expert surgeons,?! making it a less attractive
therapeutic option in the era of EET. There are no
randomized control trials comparing EET with
esophagectomy. Wu and colleagues performed a
meta-analysis including 870 patients with BE with
HGD or IMC (T1a).22 There was no significant
difference in remission rate [relative risk (RR)
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0.96; 95% confidence interval (CI) 0.91-1.01],
neoplasia relate mortality (relative difference 0;
95% CI 0.02-0.01) or overall survival at 1 year, 3,
and 5years (RR 0.99; 95% CI 0.94-1.03, RR
1.03; 95% CI 0.96-1.10, and RR 1.00; 95% CI
0.93-1.06, respectively). The EET group had
higher neoplasia recurrence (RR 9.5; 95% CI
3.26-27.25) but had significantly less risk of
adverse events (RR 0.38; 95% CI 0.2-0.73).The
current guidelines recommend EET for BE with
HGD or IMC (T1a) given that the risk lymph-
node metastasis is 0% for patients with BE-HGD
and close to 2% in those with IMC.?3

(2) BE with LGD:

The traditional approach to BE with LGD has
been surveillance at 6 months and then every
12 months if pathology is confirmed by a second
pathologist. In recent years, there has been a shift
toward favoring EET in cases of confirmed LGD.
The AIM dysplasia trial was the first study com-
paring outcomes in LGD patients randomized to
RFA versus sham ablation and following them for
1year. Those who underwent RFA had a 5% risk
of progressing to HGD as opposed to 14% in the
sham ablation group.!® In the SURF trial, 1.5%
of LGD patients treated with RFA progressed to
HGD at 3years, as opposed to 26.5% in the sur-
veillance group, with a number needed to treat of
4.° In a meta-analysis including 2746 patients,
the RR of disease progression was lower in RFA
group compared with surveillance (RR 0.14; CI
0.04-0.45, p=0.001) with a number needed to
treat of 9.2.2¢4 Therefore, several gastroenterology
societies recommend EET in LGD patients,
especially those with confirmed and persistent
disease (moderate level of evidence).!25-27

(3) NDBE in selected high-risk patients:

NDBE carries a very low rate of progression to
EAC of 0.3% per year.? Multiple trials evaluated
RFA in successful eradication of NDBE. In a US
multicenter prospective study of 70 patients who
underwent RFA, 70% had CE-IM at 1year, 98%
at 2.5years and 92% at 5years.?® In another mul-
ticenter study of 326 patients with NDBE under-
going ablation therapy, 76% had CE-IM at a
mean follow up of 20 months.2° Despite successful
clinical trials in this subgroup of patients, routine
EET in NDBE is not recommended due to costs,

inability to achieve a 100% eradication rate, risk of
recurrence of metaplasia and need for post abla-
tion surveillance (low level of evidence).l:27
However, certain NDBE patients are at high risk
for progression to EAC and therefore, may benefit
from preemptive ablation. As a matter of fact, BE
length was consistently shown to be a predictor of
progression to HGD/EAC.3%:3! In a multicenter
outcomes study, the RR of progression to HGD/
EAC was found to be increased by 28% for every
1 cm of NDBE.?? Other considerations include
family history of BE or EAC, and young age at BE
diagnosis. More recently, Parasa and colleagues
developed a validated model, the Progression in
Barrett’s Esophagus score, to stratify patients into
low, intermediate and high risk for disease pro-
gression. Once again, male sex, length of BE,
baseline LGD, and smoking were identified as
predictors of progression.33 Gastroenterologists
should hence consider EET for NDBE on a case-
by-case basis, for example, in a young male with
long-segment BE, and family history for EAC.34

(4) Selected cases of BE with submucosal
cancer:

Submucosal infiltration is classified according to
depth with submucosa 1 (sm1) representing infil-
tration in the upper third, sm2 into the middle
third and sm3 into the lower third of submu-
cosa.?> Up until a decade ago, the gold standard
for Tlb EAC was esophagectomy with lymph
node dissection. Early surgical series, however,
showed absence of lymph-node involvement in
lesions limited to the upper third of the submu-
cosa (sm1).3%37 In 2008, Manner and colleagues
showed that sm1 patients with well-differentiated
tumors and no lymphovascular invasion can be
treated by EMR. In this study, complete remis-
sion was achieved in 95% of cases (18/19) after
5.3months and after a mean of 2.9 resections.
Metachronous carcinomas were found in 28% of
cases (5/19) during mean follow up of 62 months
which were treated by EMR. Only 1 of the 19
patients was not tumor free after two EMR ses-
sions.?® The rate of lymph-node metastasis is
0-22% in sml, 0-30% in sm2, and 20-70% in
sm3 EAC.3° The current guidelines suggest that
EET can be considered in patients with T1b sm1l
and favorable characteristics such as well-differ-
entiated tumors and lack of lymphatic or vascular
invasion.!
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Contraindications to EET
There are very few absolute contraindications to
EET and most are relative.

The general contraindications are:

(1) non-compliance with treatment regimen:
EET requires multiple sessions and ongoing
post-ablation surveillance. Inability to com-
ply with treatment regimen translates to
suboptimal outcomes;

anticoagulant therapy: increases the risk of
bleeding after EMR or RFA and hence
should be stopped temporarily;

prior radiation therapy: associated with
poor healing and increased risk of stricture
formation;*°

persistent reflux esophagitis: leads to poor
response to EET and hence needs aggres-
sive acid suppression by medical or surgical
means.

)

3

)

Contraindications to ablation techniques

(1) Ablation should be performed on flat mucosa
only. Inadvertent RFA over visible lesions
instead of EMR may miss invasive cancer
and cause inadequate eradication.

RFA in the presence of esophageal varices:
may cause unroofing of varices and delayed
bleeding after the mucosal necrosis.8
Presence of stricture or uneven surface: may
lead to poor tissue contact and inadequate
ablation with RFA. Cryospray is preferred
in those situations.

Cryospray is contraindicated in the presence
of food in the stomach, which may clog the
venting tube or when there is altered anat-
omy of stomach such as following gastric
bypass, stomach stapling and gastrojejunos-
tomy and in Marfan’s syndrome.4!

)

3)

)

Contraindications to EMR
In addition to the general contraindications listed
above, EMR of more than 50% of esophageal cir-
cumference should be avoided, as it leads to
severe stricture formation.

Limitations of EET

While EET has revolutionized treatment of dys-
plastic BE and early EAC, its scope in the manage-
ment of the majority of patients with BE is limited.

First, all EET modalities are currently performed
by advanced endoscopists, and general endoscopists
do not get training in EET,* which makes this
modality restricted to tertiary care centers. There
remains a small but significant risk of occult disease
which may not be addressed by EET. On another
note, it is important to explore the concept of bur-
ied BE or submucosal intestinal metaplasia follow-
ing ablation therapy. In this section, we review the
various limitations of EET in patients with BE.

(1) EET is applicable in only a small group of
patients:

While the prevalence of BE in the general popula-
tion is difficult to ascertain, as most patients with
BE are asymptomatic, it is estimated to be between
1% and 2% in general population and 5-15% in
patients with gastroesophageal reflux symp-
toms.2%43 The spectrum of BE disease varies from
no dysplasia to advanced EAC. The majority of
patients diagnosed with BE on index endoscopy
have no dysplasia. LGD is diagnosed in about
10%, HGD in 3%, and EAC in 3% of patients
presenting with BE during index endoscopy.**
EET is beneficial in only a subset of patients with
BE, that is, those with dysplasia. On the other end
of the spectrum are patients with EAC in whom
symptoms do not develop until circumferential
involvement or significant penetration into the
esophageal lumen occurs,®> and therefore, are
diagnosed at later stages of disease. In spite of BE
surveillance and advances in endoscopy, only
about 23.7% of EAC are diagnosed at stage I,
20.7% at stage II, 20.4% stage III, and 34.2% at
stage IV disease.#¢ Since the majority of patients
are diagnosed at later stages with disease spread
beyond the esophagus, EET is therapeutic in only
a small fraction of patients presenting with EAC.

(2) Risk of occult disease in EET-eligible
patients:

The esophagus has a rich blood supply and lym-
phatic drainage. It lacks serosa and is instead cov-
ered by loose connective tissue known as
adventitia. These factors contribute to extra
esophageal spread in early disease with lymph-
node involvement seen in 0—2% of patients with
IMC and 0-78% of patients with submucosal
cancers.?® The current staging studies available
are not 100% accurate and carry a risk of missing
occult disease. Staging via EUS is recommended
once-distant metastatic disease is ruled out by
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computed tomography/PET scan. The treatment
regimen is determined based on the tumor inva-
sion into esophageal wall, involvement of regional
lymph nodes or presence of distant metastases.*”
While EUS is currently considered the most sen-
sitive test for loco-regional staging of EAC, a
meta-analysis of 19 international studies compar-
ing EUS findings with surgical specimens found
that the pooled sensitivity and specificity of EUS
for T1la cancers was 0.85 (95% CI: 0.82-0.88),
and 0.87 (95% CI: 0.84-0.90) respectively; and
for T1b cancers, sensitivity 0.86 (95% CI: 0.82—
0.89) and specificity of 0.86 (95% CI: 0.83—
0.89).4748  In  another study comparing
pre-operative EUS findings in 107 patients who
underwent esophagectomy for HGD/early EAC,
8.4% of the patients thought not to have lymph
node involvement did have pN1 on surgical
pathology.° These findings raise the possibility of
residual lymph-node disease being untreated if
these patients were to undergo EET alone. Hence,
in patients presenting with HGD or early EAC,
careful staging and multidisciplinary evaluation
with endoscopists, surgeons and pathologists is
necessary before EET is contemplated.

(3) Refractory disease:

EET is highly effective in eradication of BE; how-
ever, in a small percentage of patients, BE may be
refractory to RFA or progress to a worse grade of
dysplasia. Refractory disease is defined as the his-
tological or endoscopic persistence of IM with or
without dysplasia after RFA, or progression of
disease while undergoing EET. Different cut-off
points are used in various studies such as persis-
tence of IM after three RFA sessions,>? four RFA
sessions,’! or persistence of dysplasia for at least
three RFA sessions.>? The goal of EET is CE-IM
and not CE-D, as the latter is associated with a
higher rate of recurrences. Therefore, if there is
no, or suboptimal, response to one ablative tech-
nique, alternative modalities should be tried.
Also, in a small percentage of patients, progres-
sion to worse-grade disease can occur during
EET.33 Patients and endoscopists need to be
aware of this possibility, and meticulous examina-
tion should be performed prior to each ablative
session.

(4) Buried BE:

A concern associated with endoscopic ablation
techniques is the potential persistence of

metaplastic areas underneath the newly formed
epithelial layer. This entity is known as ‘buried
metaplasia’, ‘buried glands’, or subsquamous
intestinal metaplasia, and is controversial due to
its malignant potential. One hypothesis proposed
is the inadequate RFA energy delivery leading to
incomplete eradication of BE. Another theory
proposes the development of new buried glands
following ablation therapy.>* The prevalence of
buried metaplasia varied from 25.2% to 72% in
some studies.!®55 The prevalence appears to
decrease after ablative therapy. In a systematic
review, 0.9% (9/1004 patients) were found to
have buried metaplasia after RFA, and 14%
(135/953 patients) following PDT.56
Approximately 20 cases of buried neoplasia have
been reported after RFA from 3 months to
4years.’” However, the malignant potential of
buried metaplasia is thought to be less than BE
due to lack of exposure to gastric refluxate.>8

(5) Recurrence of BE:

After successful CE-IM, recurrence of BE and
dysplasia have been reported in many studies. In
a pooled analysis, the recurrence of IM appears to
be 4.8 per 100 patient- years (95% CI 3.8-5.9),
and dysplasia 2.0 per 100 patient-years (95% CI
1.5-2.5).5% The interval for recurrence also var-
ies, with the highest risk in the first year compared
with subsequent years. A meta-analysis reported
that IM detection in the first year was 12%
(95% CI 8-17%), in the second year, 7% (95%
CI 4-11%), and in the third year, 3% (95% CI
1-7%).°© HGD/EAC detection was 1% (95%
CI 0—2%) in the first year after CE-IM compared
with 0% per patient-year (95% CI 0—-1%) in sub-
sequent years.%® Also, recurrences are more com-
mon after CE-D than CE-IM. In a recent
meta-analysis of 40 studies including 4410
patients, with a total follow-up time of 12,976
patient-years, 4061 achieved CE-IM, and 349
CR-D only.®! Dysplasia recurrence was found to
be 5% in the CE-IM group and 12% in the CE-D
group. In addition, CE-D patients were three
times more likely to have BE with dysplasia recur-
rence (RR 2.8; 95% CI 1.7-4.6) as well as recur-
rence of HGD/EAC (RR 3.6; 95% CI 1.45-9.0).
While recurrence is common, it is important to
note that the majority of the recurrences are
NDBE and progression from pre-treatment grad-
ing is rare. In a study based on 1634 patients
observed for 2.4+ 1.3years following CE-IM,
86% (287/335) of the recurrences were NDBE or
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indefinite for dysplasia, 6% (19/334) were LGD,
and 4% (15/334) were HGD.%? In most cases,
recurrent disease is also amenable to EET, and
CE-IM can be achieved.

Post-ablation surveillance intervals

As stated above, the timeline of recurrence has
an important bearing on defining surveillance
intervals. The current recommendation for
patients with baseline HGD/IMC is to undergo
surveillance endoscopies every 3 months for the
first year, every 6 months in the second year, and
annually thereafter after CE-IM. For those with
baseline LGD, endoscopy every 6 months in the
first year and annually thereafter is recom-
mended.! Recently, Cotton and colleagues used
data from the US RFA patient registry and UK
National Halo Registry to develop a validated
model that predicted incidence of neoplasia
recurrence after achieving CE-IM by RFA.%3 A
dysplastic recurrence risk of 2.9% per visit,
which is associated with an estimated risk of
0.1% EAC, was then selected as the cut off to
build newly proposed surveillance intervals.
According to the model, the authors proposed
patients with baseline HGD/IMC undergo sur-
veillance endoscopies at 3 months, 6 months,
lyear, and annually thereafter, as well as those
with baseline LGD at 1year and 3years after
achieving CE-IM. These proposed intervals led
to a 38% reduction in the number of surveillance
endoscopies, thereby increasing cost effective-
ness while not compromising on the very essence
of surveillance which is the detection of recur-
rence of neoplastic lesions. In contrast, another
study reported constant incidence rates of
NDBE, dysplastic BE, and HGD/EAC during
the post-ablation surveillance, with a conclusion
that a widening of surveillance intervals requires
more evidence before being considered standard
practice.®*

Conclusion

EET has revolutionized management of BE asso-
ciated neoplasia, transitioning from radical
esophagectomy, which carries very high mortality
and morbidity, to endoscopic techniques involv-
ing ablation and resection of BE, and early EAC
with a safer risk profile. EET is indicated in BE
patients with dysplasia and IMC. Current
research is focused on developing risk prediction
models to identify BE patients who are at high

risk for neoplastic progression so EET can be
offered to them prior to development of neopla-
sia. In spite of excellent eradication rates, recur-
rences are common, and hence post-ablation
surveillance is mandatory.
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