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Abstract

Purpose of review This review discusses the durability of the neo-squamous esophageal
epithelium following endoscopic eradication therapy of dysplastic Barrett’s esophagus.
Our review will focus primarily on patients treated with radiofrequency ablation; however,
we describe the known durability of cryotherapy. Additionally, we discuss the utility of
novel imaging technologies and the efficacy of chemopreventive medications following
endoscopic ablation.

Recent findings Mounting data describe the durability of the post-ablation esophagus.
Dysplastic Barrett's esophagus and adenocarcinoma following ablation are rare. New
data emphasize that most recurrent disease occurs in the initial year following
treatment. Additionally, recent publications suggest that a much-attenuated surveil-
lance interval may provide adequate detection of neoplasia with many fewer surveil-
lance endoscopies.

Summary Future guidelines will likely liberalize surveillance intervals following endo-
scopic eradication therapy. Additionally, further longitudinal studies will need to
assess the length of time for which surveillance is indicated. The utility of chemo-
preventive strategies and adjunctive imaging modalities in the maintenance and
surveillance of the post-ablation esophagus also remain unclear and will be areas
for future investigation.
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Introduction

Barrett's esophagus (BE) is a premalignant condition
whereby intestinal metaplasia (IM), a specialized colum-
nar epithelium, replaces the usual stratified squamous
epithelium of the distal esophagus [1e]. BE represents a
commonly encountered finding. In population-based co-
hort studies, the prevalence of BE was 1-2% [2, 3] and
15% [4] in all patients referred for endoscopy and in
patients referred specifically for symptoms of gastroesoph-
ageal reflux, respectively. BE also increases the risk for
esophageal adenocarcinoma (EAC) [1e]. Once diagnosed
with EAG, less than 20% of patients survive to 5 years [5].

Significant advances have occurred in the manage-
ment of BE over the last two decades. These advances
include new techniques for endoscopic resection and
ablation, collectively termed endoscopic eradication
therapy (EET) [6-8]. Radiofrequency ablation (RFA) is
the most frequently utilized EET given its substantial
evidence base, efficacy, and infrequent complications
[9]. High-quality data from clinical trials consistently

show that EET reliably produces complete eradication
of intestinal metaplasia (CEIM) and dysplasia with an
acceptable safety profile [7, 10]. Moreover, newer data
derived from cohort studies [11-15], RCTs [16], and
systematic reviews [17e, 18] describe the long-term du-
rability of the neo-squamous esophageal epithelium
following EET. Though IM not infrequently recurs in
the post-ablation esophagus [12, 19], most recurrent
IM is amenable to further EET [12] and is associated
with a benign course [20].

In this review, we discuss the durability of the neo-
squamous esophageal epithelium following EET of dys-
plastic BE. The available body of literature will focus our
discussion on patients treated with RFA, though the
durability of cryotherapy will be briefly considered. In
addition, we discuss the use of novel imaging technolo-
gies in the surveillance of BE following CEIM, as well as
the efficacy of chemopreventive strategies in the preven-
tion of recurrent disease.

Variable definitions are utilized to describe the durability of the
post-ablation neo-squamous esophagus

Significant heterogeneity exists in the literature describing the durability of the
post-ablation esophagus. This heterogeneity principally derives from three
sources. First, no consensus definition of CEIM exists. In addition, investigators
variably define recurrent disease. Finally, the designs of the relevant studies also
differ. Variable surveillance protocols, patient populations, and treatments
underscore the latter point.

The complete eradication of dysplasia and intestinal metaplasia defines

success in the application of EET. However, given concern over sampling error
intrinsic to random biopsies, some investigators have required two negative
biopsy sessions to define complete eradication, while others require only one
such exam. For instance, papers analyzing data from the AIM Dysplasia Trial
[21, 22¢] and the US RFA Patient Registry [11] required complete histologic and
endoscopic remission of IM on a single biopsy session following treatment to
define CEIM. Alternatively, papers from the Barrett's Esophagus Translational
Research Network (BETRNet) Consortium required at least two sessions with
histologic and endoscopic remission of IM to define CEIM [12]. Though the
latter definition may partially mitigate sampling error, no data objectively
describe an ideal number of biopsy sessions devoid of recurrent disease. Cer-
tainly, if two is better than one, three should be better than two. Therefore, by
using this rationale, it is difficult to know the “right” definition of durability,
and no matter which number is chosen, the specter of residual sampling error
persists, albeit to a presumably lesser degree. Furthermore, papers from the AIM
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Dysplasia Trial and US RFA Patient Registry also conducted sensitivity analyses
assessing the impact on recurrent rates of disease using the alternative definition
of CEIM, and these rates did not differ significantly [11, 22e]. These sensitivity
analyses argue that a definition incorporating a single normal endoscopy
session optimizes the amount of follow-up time without markedly impairing
data quality.

Investigators also variably define recurrent disease, and these differences
pertain to anatomic loci. Some investigators have defined recurrent disease as
IM or dysplasia located solely within the tubular esophagus [13], while others
have termed recurrent disease to be IM located within both the tubular esoph-
agus and the gastroesophageal junction and cardia [23], or even disease located
solely in the cardia [20]. Significant uncertainly exists as to the optimal disease
definition for recurrent disease. Dysplasia confined to the cardia following
CEIM may suggest recurrent disease or dysplasia missed on pre-CEIM biopsies,
owing to sampling error. Because few investigators contest the clinical relevance
of dysplasia of the cardia, most clinicians consider this finding to be a failure of
EET, and therefore include it in a definition of recurrent disease. IM of the
cardia, on the other hand, is common place in patients with chronic GERD;
approximately 20% of patients with chronic GERD symptoms without BE have
non-dysplastic IM of the cardia [24]. The natural history of IM of the cardia is
unclear, and the clinical data we do have on this entity suggest that, at least in
the chronic GERD population, the risk of malignant progression is low. There-
fore, the finding of IM of the cardia alone on surveillance biopsies after CEIM is
not considered recurrent disease by most investigators. It is important to further
note that in order to discover dysplasia or IM of the cardia, one must take
biopsies of the cardia, and biopsy regimens in durability studies have varied
considerably both in number and location.

Subsquamous Barrett’s esophagus following endoscopic eradication therapy

Buried BE, also known as subsquamous IM, refers to the presence of IM beneath
a normal layer of squamous esophageal epithelium (Fig. 1). Debate exists
regarding the malignant potential of this finding. Moreover, the rate of detec-
tion of subsquamous IM following CEIM varies drastically by EET modality and
means of detection. For instance, rates of buried BE post-RFA and photody-
namic therapy have been estimated at 0.9% and 14.2%, respectively [24-26].
The addition of a novel imaging technology, such as three-dimensional optical
coherence tomography, increased detection to as high as 63% of patients [27].
Though the prevalence of buried Barrett’s esophagus remains in dispute, this
finding apparently represents a benign lesion in the vast majority of patients.
Subsquamous EAC following CEIM has seldom been reported despite a large
body of literature. Furthermore, the risk of subsquamous IM appears to decrease
following endoscopic ablation. Data from the AIM Dysplasia Trial showed that,
using a highly protocolized standard biopsy technique, the prevalence of sub-
squamous IM decreased from 25.2 to 5% and subsequently 3.8% following 12
and 24 months of surveillance post-RFA [7]. For these reasons, although sub-
squamous IM is a common occurrence after apparently successful EET, the
clinical significance remains unclear. Because of the unclear significance of this
finding, the most appropriate clinical response to subsquamous IM is similarly
not understood. While some endoscopists further treat such patients with EET,
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Fig. 1. Arrowheads indicate buried Barrett’s glands in a patient with Barrett’s esophagus in surveillance following radiofrequency
ablation. From Swager A, Boerwinkel D, de Bruin DM, et al. Detection of buried Barrett's glands after radiofrequency ablation with
volumetric laser endomicroscopy. Gastrointest Endosc. 2016;83(1):80-8. Figure 3F. Used with permission from Elsevier.

others perform endoscopic surveillance in this population and only intervene
further if dysplastic changes are noted.

The durability of the neo-squamous epithelium following the
complete eradication of intestinal metaplasia

Data from multiple cohort studies [11-15], RCTs [16, 28, 29], and systematic
reviews [179, 18] describe the durability of CEIM and complete eradication of
dysplasia. Though EETs effectively achieve CEIM, recurrent IM is common and
occurs in approximately 25% of patients at a rate of 8—10% per patient-year of
follow-up [12, 19, 30]. However, most recurrences are associated with a benign
clinical course [20], as recurrent dysplastic IM or recurrent BE with histologic
progression (i.e., recurrent disease with a histologic grade more advanced to
pre-CEIM grade) occurs in a minority of cases [11]. Moreover, EAC is rare in
post-ablation surveillance cohorts [31¢], and <1% of patients treated with EET
require esophagectomy [32].

Overall durability of Barrett’s esophagus and incidence of non-dysplastic IM following the

complete eradication of intestinal metaplasia

Multiple studies document that the predominant histologic subtype for re-
currence after CEIM is non-dysplastic IM. One study analyzing data from the
US RFA Patient Registry, a multi-center collaboration documenting outcomes
of care for patients treated with RFA for BEat 148 US institutions [11], assessed
1634 patients for 2.4+1.3 years subsequent to CEIM. Of these, 668 (31%) of
the cohort had non-dysplastic BE prior to ablation. In this cohort, recurrence
of any disease was seen in 334 (20%) patients (Fig. 2a, b). Non-dysplastic or
indefinite for dysplasia recurrence accounted for 287/335 (86%) recurrences.
Similarly, data from the AIM Dysplasia Trial analyzed the rate of recurrent
disease in patients achieving CEIM following EET for dysplastic BE [22e]
(Fig. 3a, b). In this trial, 110/127 (92%) subjects achieved CEIM and were
subsequently followed for a mean time of 2.9 years (range 0.2-5.5). Of these
110 patients, 35 (32%) experienced any recurrent disease. Twice as many
patients in this study recurred with NDBE than with dysplasia. A second study
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Fig. 2. a Kaplan-Meier plot of intestinal metaplasia recurrence among patients who achieved complete eradication of intestinal
metaplasia after RFA (n=1634). From Pasricha S, Bulsiewicz WJ, Hathorn KE, et al. Durability and Predictors of Successful
Radiofrequency Ablation for Barrett’s esophagus. Clin Gastroenterol Hepatol. 2014;12(11):1840-1847. Figure 2a. Used with
permission from Elsevier. b Kaplan-Meier plot of IM recurrence among patients who achieved CEIM after RFA, with pretreatment
histology non-dysplasic BE, low-grade dysplasia (LGD), and high-grade dysplasia (HGD). From Pasricha S, Bulsiewicz WJ, Hathorn
KE, et al. Durability and Predictors of Successful Radiofrequency Ablation for Barrett's esophagus. Clin Gastroenterol Hepatol.
2014;12(11):1840-1847. Figure 2b. Used with permission from Elsevier.

of patients in the BETRNet Consortium, additionally, described outcomes for
patients treated with RFA [12]. Most of the 448 patients in this study had
baseline dysplastic BE; there were 385 (86%) with dysplastic BE or EAC.
Ultimately, 229 (51%) achieved CEIM, and 37/229 (16%) patients were
found to have recurrent disease. However, the mean follow-up time was short
with an average of 3 months (range 0 days-4.6 years) per patient. The ma-
jority of the 37 documented recurrences (78%) were also non-dysplastic.
Pooled estimates for the overall incidence of recurrent disease have also been
reported in systematic reviews and meta-analyses [14]. The overall pooled
incidence rate for any recurrent disease following RFA was estimated at 8.6/
100 PY (95% CI 6.7-10.5/100 PY).
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Fig. 3. a Estimated proportion of subjects with any recurrence of intestinal metaplasia recurrence stratified by baseline histologic
grade after complete eradication of intestinal metaplasia now allowing interim “touch-up” treatments. From Cotton CC, Wolf WA,
Overholt BF, et al. Late Recurrence of Barrett’s Esophagus After Complete Eradication of Intestinal Metaplasia is Rare: Final Report
From Ablation in Intestinal Metaplasia Containing Dysplasia Trial. Gastroenterology. 2017;153(3):681-688. Figure 2. Used with
permission from Elsevier. b Estimated proportion of subjects with any recurrence after complete eradication of intestinal metaplasia
not allowing interim touch-up treatments. From Cotton CC, Wolf WA, Overholt BF, et al. Late Recurrence of Barrett’s Esophagus After
Complete Eradication of Intestinal Metaplasia is Rare: Final Report From Ablation in Intestinal Metaplasia Containing Dysplasia Trial.
Gastroenterology. 2017;153(3):681-688. Figure 3. Used with permission from Elsevier.

Recurrence of dysplastic Barrett’s esophagus following the complete eradication of intestinal

metaplasia

As opposed to non-dysplastic recurrent disease, dysplastic disease following
CEIM with RFA is a rarer finding. In the aforementioned US RFA Registry study
[11], there were 34/334 (10%) recurrences containing dysplasia. Low-grade
dysplasia (LGD) and high-grade dysplasia (HGD) comprised 19 (6%) and 15
(4%) of these findings. In the paper by Cotton et al. assessing data from the AIM
Dysplasia Trial, following 363.1 person-years of follow-up (mean 3.3 years per
patient), there were 19 (17%) dysplastic recurrences. The overall incidence rate
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of dysplastic recurrence was 5.2/100 PY (95% CI 3.3-8.2) [22e¢]. Of the 37
patients included within the BETRNet Consortium study with documented
recurrence, 8/37 (22%) were dysplastic [12]. These individual findings were
reflected in the pooled estimated recurrence rate of dysplastic IM described in a
systematic review and meta-analysis of 1.9/100 PY (95% CI 1.3-2.5/100 PY)
[14].

Risk of disease recurrence stratified by pretreatment histologic grade

The most severe pretreatment grade of BE prior to CEIM consistently associates
with post-treatment outcomes (Table 1). Data derived from the AIM Dysplasia
Trial illustrate this finding. These investigators documented incidence rates for
any recurrence of 10.8 per 100 PY (95% CI 8.7-15.0/100 PY), 8.3 per 100 PY
(95% CI 4.9-14.0/100 PY), and 13.5 per 100 PY (95% CI 8.8-20.7/100 PY) for
all baseline histologic grades, baseline LGD, and baseline HGD, respectively
[22¢]. When considering dysplastic recurrence specifically, similar findings were
reported. Here, an overall rate of dysplastic recurrence of 5.2 per 100 PY (95%
CI 3.3-8.2/100 PY) was documented. The rates of dysplastic recurrence among
patients with baseline LGD and HGD were 3.3 per 100 PY (95% CI 1.5-7.2/100
PY) and 7.3 per 100 PY (95% CI 4.2-12.5/100 PY). Increasingly severe pre-
treatment histologic grade was also associated with overall recurrence rates in
data from the US RFA Patient Registry [11]. Yearly recurrence rates were 7% for
patients with baseline non-dysplastic BE, 11% for patients with baseline LGD,
10% for patients with baseline HGD, 12% for patients with baseline IMC, and
19% for patients with baseline EAC.

Risk for histologic progression and esophageal adenocarcinoma following endoscopic

eradication therapy

In the setting of BE with CEIM, histologic disease progression denotes the
recurrence of BE with a histologic grade more advanced than that found prior to
treatment. This finding occurs infrequently. As noted in the previously de-
scribed US RFA Registry study, recurrent disease with histologic progression
occurred in 6% (20/334) of cases with recurrent disease, and 1.2% of the total
number of patients treated [11]. Histologic progression was also rare in the
BETRNet Consortium study. These investigators found a single (1/37) recurrent
case with progression. In this case, the patient, who had HGD at baseline,
progressed to IMC [12].

An additional study analyzing data from the US RFA Registry estimated the
incidence of EAC following RFA in a cohort of 4698 patients [31e]. Of these
4698 patients, 3946 (84%) with CEIM were followed for on average for 2.7
+1.6 years. There were 100 (2%) with diagnoses of EAC. A slight majority (54
patients) was IMC with the rest being invasive EAC (46 patients). Through the
follow-up period described in this paper, 9/157 (0.6%) deaths were attributed
to EAC.

A systematic review collated the risk for EAC following EET [14]. Of 1000
relapses included within this systematic review, 54/1000 (5.4%) contained
EAC. It is worth noting that 25/39 studies included within the systematic review
solely assessed RFA. The remainder examined stepwise complete endoscopic
mucosal resection, and as such, the aforementioned estimate of 5.4% derives
from both procedure types.
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Risk of recurrent intestinal metaplasia or Barrett's-associated neoplasia as a function of time

following EET

The risk of recurrent IM and BE with dysplasia likely varies with time
from initial ablative therapy, though papers variably report this associ-
ation. For instance, a retrospective cohort study examined time to re-
currence of disease following CEIM with RFA in 218 patients [21]. For
these 218 patients, 24% had recurrence of IM or Barrett's-associated
neoplasia in 540.6 PY of follow-up time. The mean time to recurrence
was 1.88 years (SD+1.42), with an average of 2.32 surveillance endos-
copies (SD+1.35) prior to recurrence, and an incidence rate of 9.6% per
year. From this analysis, the authors concluded that the rate of recur-
rence and proportion of patients with recurrence were constant over
time. Other data [12, 22e] suggest that the rate of recurrent IM and
dysplastic BE differs with increasing time from ablation. In a study
utilizing data from the AIM Dysplasia Trial [22e], recurrent disease was
overwhelmingly found in the first year or surveillance (e.g., 24 of 35
recurrences). A survival analysis [12] similarly found that the incidence
of recurrent disease in year 1 was 20% and only 33% by year 2. It is
unclear whether these differences reflect underlying differences between
the patient populations, or perhaps a type 2 error due to inadequate
patient numbers in some trials.

Durability of the post-ablation neo-squamous epithelium in
patients treated with cryotherapy

Cryotherapy, utilizing liquid nitrogen or carbon dioxide, is an alternative
EET for BE. This method consists of the application of a cryogen (e.g.,
liquid nitrogen, nitrous oxide, or carbon dioxide) through a low-
pressure catheter directly upon affected tissue. Though RFA represents an
effective means of producing CEIM, treatment-related strictures occur in
approximately 5% of patients [32]. Cryoablation, as opposed to RFA,
leaves the tissue architecture of the superficial squamous layers relatively
intact and may result in a decreased rate of treatment-related stenosis.
Additionally, some data suggest that patients treated with cryotherapy
may suffer less post-procedural pain [33].

Data from a single-center retrospective cohort study reported outcomes
following liquid nitrogen spray cryoablation at 3 and 5 years [34e]. This study
describes a cohort of 50 patients with HGD followed for 3 years and 40 patients
followed up to 5 years following therapy. The authors report 98% (49/50) with
complete eradication of HGD, 90% (45/50) with complete eradication of
dysplasia, and 60% (30/50) with CEIM initially. In the 45 patients with initial
complete eradication of dysplasia, 11/45 (24%) were found to have recurrent
dysplasia at 3 years. For the 30 patients with initial CEIM, 12/30 (40%) had
recurrent IM at 3 years. Following 5 years in the 40 patients, the authors
documented that the durability of complete eradication of HGD was 96%, the
durability of complete eradication of dysplasia was 92%, and the durability of
CEIM was 81%. Overall, there were two cases of EAC with no reported deaths.



180 Endoscopy (P Siersema, Section Editor)

This data must be considered in light of the much larger body of literature
pertinent to the utilization of RFA for BE. The role of cryotherapy in the
treatment of dysplastic BE remains to be fully elucidated and ultimately may
require head-to-head trials with RFA.

Surveillance endoscopy intervals following the complete
eradication of intestinal metaplasia

Current recommendations for surveillance endoscopy following the complete eradication of

intestinal metaplasia

At present, consensus guideline recommendations endorse indefinite surveil-
lance at intervals determined by the highest pretreatment histologic grade
preceding CEIM [1e]. The data supporting these guidelines derive largely from
cohort studies and expert opinion [13, 20]. Current recommendations include
surveillance endoscopy every 3 months in the first year following CEIM for
patients with baseline HGD or IMC. This is followed by every 6 months in the
second year and additional surveillance endoscopy yearly. For patients with
LGD at baseline, recommendations include surveillance every 6 months in the
first year after CEIM followed by annual assessment [1e].

Surveillance intervals following complete eradication of intestinal metaplasia as informed by

new data on the durability of the post-ablation esophagus

Though effective in producing low rates of unresectable EAC following CEIM
[35], current consensus recommendations [1e] are likely too aggressive. This
supposition makes intuitive sense given that post-ablation recommendations
mirror identically the intervals recommended for patients who have not un-
dergone treatment. RFA lowers incident cancer risk, so surveillance protocols
should reflect this decreased risk with less intense surveillance. Data from the
AIM Dysplasia Trial, US RFA Registry, and UK National Halo Registry (UK
NHR) were utilized to propose new surveillance intervals following CEIM [15e,
22e].

An analysis of data from these two registries allowed investigators to build
and validate models to predict the risk of neoplasia (e.g., LGD, HGD, or EAC in

Table 2. Recommended time after complete eradication of intestinal metaplasia to perform surveillance endoscopy based
on new data. From Cotton CC, Haidry R, Thrift AP, et al. Development of Evidence-Based Surveillance Intervals After
Radiofrequency Ablation of Barrett’s Esophagus. Gastroenterology. 2018;155(2):316-326.e6. Table 2. Used with permis-
sion from Elsevier

Risk category Visit 1 Visit 2 Visit 3 Visit Visit Visit Visit Visit 8
4 5 6 7
Low-grade dysplasia 1 years 3 years >5 years® a a a a a
High-grade dysplasia 3 months 6 months 1 year 2 years 3 years 4 years 5 years >5 years®
or adenocarcinoma
in situ

Surveillance times were estimated to a limit of 5 years for the higher two-risk categories and 7 years for the lower risk categories to avoid
extrapolation beyond the data
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the esophagus or cardia) after CEIM by RFA [15e]. Using their model to predict
histologic recurrence of neoplasia, they found that HGD and IMC overlapped in
the estimated risk of recurrence. This was also true for patients with baseline
non-dysplastic BE and indeterminate for dysplasia. Annual rates of recurrence
with neoplasia was 0.19% (95% CI 0.09-0.40) in those with pre-CEIM non-
dysplastic BE and indeterminate for dysplasia, 1.98% (95% CI 1.34-2.93) in
those with pre-CEIM LGD, and 5.93% (95% CI 4.77-7.36) in patients with pre-
CEIM HGD or IMC. The investigators subsequently choose 2.9% as the rate of
neoplastic recurrence per surveillance endoscopy to produce an estimated rate
of invasive EAC of 0.1%. This level of risk was chosen in light of the compli-
cation rate associated with endoscopic surveillance. Their analysis allowed them
to propose surveillance endoscopy at 1 and 3 years after CEIM for patients with
baseline LGD. For patients with baseline HGD or IMC, suggested surveillance
endoscopy intervals of 3 months, 6 months, and annually to 5 years were
proposed. Given limitations in their data, recommendations could not be
extrapolated beyond the fifth year (Table 2). These attenuated surveillance
intervals should provide a low constant rate of incident recurrence with neo-
plasia, while accomplishing a sizable reduction in the overall number of upper
endoscopies necessary to survey post-ablation populations, when compared
with current recommendations (Table 3).

Management of recurrent Barrett’s esophagus following the
complete eradication of intestinal metaplasia

Following CEIM, recurrent IM and BE with dysplasia may be treated with
further EET [13, 229, 23, 25]. In a 2017 study, second CEIM was obtained in
58% of subjects with recurrence of IM or Barrett's-associated neoplasia. It is
worth noting that 37% of the patients with recurrent disease were still com-
pleting EET when the paper was published. As such, the success of EET in this
setting was likely under reported. Of the 30 patients achieving second CEIM, a
third recurrence was found in 13%. However, a minority (4%) of patients in
this study ultimately failed endoscopic re-treatment and progressed to EAC
[21].

Novel imaging and sampling modalities in the surveillance of
Barrett’s esophagus patients obtaining complete eradication of
intestinal metaplasia

Random biopsies of the esophagus can miss areas of dysplasia or IMC as a
consequence of sampling error [1e, 36-38]. Careful endoscopic examination
and advanced imaging and sampling technologies, including volumetric laser
endomicroscopy (VLE) and wide-area trans-epithelial sampling (WATS), rep-
resent potential solutions to this problem.

At present, careful endoscopic examination of the esophageal mucosa under
high-resolution white light endoscopy following CEIM represents the standard
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of care for detection of residual or recurrent BE. Careful examination of both the
tubular esophagus, in the region of the prior BE segment, and the GEJ junction
in both antegrade and retrograde views is essential [1e]. Most studies suggest
obtaining four-quadrant biopsies through the previous area of BE as well as
obtaining targeted biopsies of abnormal areas [1e]. A substantial proportion of
patients treated in the community setting, however, do not undergo adequate
biopsies during surveillance examinations compromising dysplasia detection
[39].

Recent data documented that recurrent IM is most common at or near the
gastroesophageal junction. Recurrent disease within the tubular esophagus
greater than a centimeter proximal to the gastroesophageal junction generally
recurs with visible abnormalities, not as an incidental finding on surveillance
biopsies [35]. Additionally, recurrence of disease within the cardia is common,
and biopsies should be obtained from this anatomic location. Recurrence
within the cardia, though, also tends to occur within 1 cm of the gastroesoph-
ageal junction [21].

Advanced modalities, such as VLE and WATS, may better identify residual
IM and neoplasia after ablation and increase diagnostic yields for recurrent
disease relative to random biopsies [40]. Data exist for both VLE [41] and WATS
[42, 43], but these findings require further confirmation.

Chemopreventive strategies for patients following esophageal
ablation
- 0000000000000

The efficacy of chemopreventive medications for the prevention of recurrent IM
or dysplastic BE following CEIM remains unknown. However, poor reflux
control in this setting is believed to increase the risk for recurrent disease [14].
Current consensus recommendations promote control of reflux symptoms as
well as the prevention or healing of reflux esophagitis [1¢]. Typical recom-
mendations include twice daily PPI in this cohort. Though not assessed in the
setting of CEIM, data from a recent RCT suggest that high-dose PPI, over
standard dosing, may safely improve outcomes in patients with BE [44e].
Performance of pH testing while on PPI is reasonable to assess treatment
efficacy in patients desiring discontinuation of these medications [45]. Though
data specifically addressing this question remain sparse, a standardized reflux
management protocol for patients obtaining CEIM may provide improved
durability of the neo-squamous esophagus when compared with historical
controls [17e].

Prior studies associate the use of non-steroidal anti-inflammatory drugs
(NSAIDs) with a reduction in risk for EAC in the general population [46, 47].
Moreover, though again assessed in a patient population naive to BE treatment,
aspirin in combination with high-dose PPI may reduce the time to progression
in BE. However, this finding was non-significant [44e]. Given the relatively low
risk of EAC following CEIM, the bleeding risk associated with NSAIDs/aspirin
may very well exceed the use of these medications as a chemopreventive strategy
in this setting [1e].
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Conclusion

In most cases, EET is the preferred treatment strategy for patients with BE and
early neoplastic changes. These modalities are effective with an acceptable side
effect profile. Mounting data describe the durability of CEIM in the post-
ablation esophagus. Dysplastic BE and EAC post-CEIM are rare, though recur-
rent IM following EET is relatively common. Recent studies underscore this
finding and suggest that current surveillance intervals following CEIM are too
aggressive. Future investigation will better determine the length of time for
which surveillance is indicated post-CEIM, the efficacy of chemopreventive
strategies in preventing recurrent disease, and the utility of advanced technol-
ogies during surveillance to reduce sampling error.
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