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Abstract

Introduction Endoscopic therapy has revolutionized the treatment of Barrett’s esophagus with high-grade dysplasia (HGD)
or intramucosal adenocarcinoma by allowing preservation of the esophagus in many patients who would previously have
had an esophagectomy. This paradigm shift initially occurred at high-volume centers in North America and Europe but
now is becoming mainstream therapy. There is a lack of uniform guidelines and algorithms for the management of these
patients. Our aim was to review important concepts and pitfalls in the endoscopic management of superficial esophageal
adenocarcinoma.

Methods A small group colloquium consisting of gastroenterologists, surgeons, and pathologists reviewed published data
and discussed personal and institutional experiences with endotherapy for HGD and superficial esophageal
adenocarcinoma.

Results The group reviewed data and provided recommendations and management algorithms for seven areas pertaining to
endoscopic therapy for Barrett’s HGD and superficial adenocarcinoma: (1) patient selection and evaluation; (2) imaging and
biopsy techniques; (3) devices; (4) indications for resection versus ablation; (5) ER specimen handling, processing, and patho-
logic evaluation; (6) patient care and follow-up after endoscopic therapy; and (7) complications of endoscopic therapy and
treatment options.

Conclusions Endoscopic therapy is preferred over esophagectomy for most patients with HGD or intramucosal adenocarcinoma,
and may be applicable to select patients with submucosal tumors. Clear guidelines and management algorithms will aid physi-
cians and centers embarking on endoscopic therapy and enable a standardized approach to the management of these patients that
is applicable internationally.
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Introduction

Endoscopic resection (ER) and mucosal ablation for
Barrett’s esophagus with high-grade dysplasia (HGD) or
superficial adenocarcinoma has revolutionized the treat-
ment for these complications of gastroesophageal reflux.
Given the safety and efficacy of endoscopic therapy, a par-
adigm shift has occurred at high-volume centers world-
wide. However, since these centers were often simulta-
neously developing protocols and strategies, there has been
no uniform approach to the management of these patients.
Development of a standardized approach would allow bet-
ter comparison of results between centers and countries.
Further, as this paradigm shift percolates into community
and lower-volume centers, it is important that the lessons
learned are shared. Toward this end, we assembled a group
of surgeons, gastroenterologist, and pathologists with ex-
perience in this disease to review the literature and share
personal and center experiences with endotherapy. Our aim
was to define important management concepts, share les-
sons learned, and describe an approach useful for the eval-
uation and treatment of patients with high-grade dysplasia
and intramucosal adenocarcinoma of the esophagus.

Methods

A grant was provided by the Borchard Foundation to host a
small group colloquium on the topic of endoscopic therapy for
HGD and superficial adenocarcinoma. The specifications of
the grant limited the participants to 12, and in the final group,
there were 4 surgeons, 4 pathologists, and 3 gastroenterolo-
gists. All participants had extensive experience with Barrett’s
esophagus and superficial esophageal adenocarcinoma. At-
tendees were asked to review the published literature and be
prepared to discuss their personal and center experience with
endotherapy for esophageal adenocarcinoma. To facilitate the
discussion, a series of questions were provided prior to the
colloquium to each attendee focused in seven areas: (1) patient
selection and evaluation; (2) imaging and biopsy techniques;
(3) devices for ER and ablation; (4) indications for resection
versus ablation; (5) ER specimen handling, processing, and
pathologic evaluation; (6) patient care and follow-up after
endoscopic therapy; and (7) complications of endoscopic ther-
apy and treatment options for those complications. The re-
sponses and the discussion that followed were used to develop
this manuscript.
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Results
Patient Selection and Evaluation
Patient Selection

Endotherapy and esophagectomy are similarly effective can-
cer therapies for patients with HGD or intramucosal cancer.' >
It would be inappropriate to proceed with either therapy with-
out informing a patient about the benefits and drawbacks of
both options. Endotherapy will be preferred by most patients
given its minimal complication rate and the opportunity to
preserve the esophagus.” However, endotherapy failure will
necessitate an esophagectomy in some patients. Rarely, pa-
tients best treated by esophagectomy are not surgical candi-
dates. Esophagectomy, when indicated, should be performed
at a high-volume tertiary care center by an experienced esoph-
ageal surgeon in order to minimize morbidity and maximize
quality of life in these patients who are expected to be cured of
their disease.” ®

There are no absolute exclusion criteria for endotherapy
although esophagectomy might be more appropriate in select-
ed individuals, including those with poor esophageal body
function, severe, uncontrollable reflux symptoms, dysphagia,
or frequent aspiration.® Poor candidates for endotherapy are
those not committed to the often prolonged length of treatment
or those unable or unwilling to undergo repeated upper endos-
copies for treatment or surveillance. Ideal candidates for
endotherapy are those with short lengths of Barrett’s, normal
esophageal motility and no esophagitis, stricture, or large hi-
atal hernia. Factors that predict a reduced likelihood of suc-
cessful endotherapy include long lengths of Barrett’s, particu-
larly ultra-long (>8 cm) Barrett’s, high-grade (poor) differen-
tiation within an adenocarcinoma, lesions >2 c¢m in size, a
large hiatal hernia, and poorly controlled reflux despite ag-
gressive proton pump inhibitor therapy.” !

Patient Evaluation

When endoscopic biopsies show HGD or adenocarcinoma,
the slides should be reviewed by a pathologist with expertise
in Barrett’s esophagus. If the initial endoscopy did not include
a Seattle biopsy protocol, a repeat endoscopy should be
promptly scheduled. During that endoscopy, biopsies should
be taken from all suspicious areas and then from four quad-
rants every 1-2 cm throughout the length of the columnar
segment. It is recommended that the evaluation be done with
high-definition white light and narrow band imaging (NBI) or
similar electronic enhancement.'” Spraying the mucosa with
dilute (1.5-2 %) acetic acid can facilitate identification of
subtle abnormalities within the columnar mucosa.'” '* Other
stains and new technologies may be useful in specific circum-
stances. The length and circumference of the columnar



J Gastrointest Surg (2016) 20:851-860

853

mucosa should be measured using the Prague system, the
presence and size of a hiatal hernia recorded, and the location,
size, and Paris characteristics of any lesions noted.'> The Paris
classification, although designed for squamous tumors, has
clinical utility for lesions within Barrett’s and is
recommended.'® '

In patients with a visible lesion or suspicious area within
the columnar mucosa, the critical first step is to perform an ER
of'the lesion to determine if adenocarcinoma is present, and to
evaluate the depth of invasion and tumor characteristics in-
cluding grade and lymphovascular invasion. Endoscopic ul-
trasound (EUS) is not reliable for determining depth of inva-
sion in small (<2 cm) lesions and is not routinely necessary."”
In larger lesions, EUS is helpful to evaluate for invasion into
the muscularis propria and to stage the lymph nodes. In pa-
tients with confirmed HGD or intramucosal adenocarcinoma,
CT and PET scans are of minimal value unless the pathology
of the ER specimen suggests a “high risk” lesion and esoph-
agectomy is being considered.”’ High risk features include
lymphovascular invasion (LVI) in any lesion, tumor invasion
beyond 500 microns into the submucosa, or any submucosal
invasion by a high grade (poorly differentiated)
adenocarcinoma.”’ ** Barium swallow and/or esophageal ma-
nometry are recommended only in patients with poorly con-
trolled reflux symptoms or erosive esophagitis despite high-
dose acid suppression medications. These patients should be
considered for antireflux surgery prior to or early in the course
of endotherapy."!

Devices, Indications, and Techniques for Endoscopic
Resection and Ablation

Confirmed HGD or adenocarcinoma should prompt interven-
tion in nearly all patients. A visible abnormality or nodule
must be excised by ER, and the ability to perform ER is fun-
damental to a program embarking on endotherapy. Even flat
or minimally raised lesions can harbor adenocarcinoma inva-
sive beyond the mucosa that potentially would be inadequate-
ly treated with ablation. An improperly performed ER can
leave the patient with no choice but an esophagectomy, so it
is essential that the treating physician be adequately trained for
this procedure.”* The goal of ER is to excise the full thickness
of the mucosa and submucosa to allow histologic determina-
tion of the depth of invasion. There is no maximum tumor size
for ER, but lesions >2 cm are more likely to have invaded into
the submucosa or have lymphovascular invasion.”” It is useful
to photograph the site of a planned ER and carefully document
the precise location of any lesions. For ER, both the band
(Duette, Cook Group Inc, Bloomington, IN) and cap tech-
niques (Olympus Corporation, Tokyo, Japan) are acceptable,
and are preferred over endoscopic submucosal dissection
(ESD) for most lesions.>> 2° An advantage of the band tech-
nique is that it does not require submucosal saline injection to

“lift” the lesion. However, for larger lesions, injection is rec-
ommended since failure to lift is indicative of invasion beyond
the submucosa. When using the band technique, the snare
should be applied below the band in order to avoid leaving
part of the specimen behind, and potentially compromising
the ability to assess the true depth of invasion. Cutting below
the band is safe since the bands generally do not have suffi-
cient strength to include the muscularis propria.>’

When a lesion is present, every effort should be made to
completely excise the lesion by applying suction when the cap
is over the central-most portion of the lesion. Piecemeal resec-
tion of larger lesions is acceptable but leads to more artifact
and prohibits accurate assessment of the mucosal resection
margins. If piecemeal resection is necessary, the band tech-
nique is recommended since it allows safe overlapping resec-
tions. Although ESD makes en-bloc resection of larger lesions
possible, it is rarely required since a piecemeal resection does
not compromise the ability to evaluate the most critical issues:
(1) the maximal depth of tumor invasion and (2) the status of
the submucosal resection margin.

While ER is most often used to excise a lesion, it can also
be used to remove flat Barrett’s. Short, non-circumferential
tongues of columnar mucosa can be fully excised with ER,
but ER of circumferential segments or those >3 cm in length
should be avoided to reduce the risk of significant stricture.”
8 Typically the ER site is not closed, but if there is concern
about perforation or the patient needs to be anticoagulated the
opposing mucosal edges can be clipped or sewn together.
Resection specimens from adjacent sites may be marked and
sent in a single pathology container, while those from separate
sites should be sent in individual containers. In most circum-
stances, orientation of the specimen is not necessary, but a
description of the ER technique (band vs. cap), whether saline
or other material was injected prior to resection, and the loca-
tion of the ER (esophagus or gastroesophageal junction)
should be included in the pathology requisition.

Ablation is the preferred option for patients with long-
segment Barrett’s esophagus, no mucosal irregularities on en-
doscopy, and only HGD present on biopsies using the Seattle
biopsy protocol.”” Importantly, ablation does not produce a
specimen, and the elimination of disease is based on statistical
likelihood rather than histologic confirmation. In patients with
flat HGD, RFA is preferred given the clinical data supporting
efficacy and safety with this approach.*° Alternatives include
cryoablation, argon beam ablation, and rarely photodynamic
therapy.®' ** Typically, ablation should not be done in the
same setting as ER due to the risk of perforation, but if there
is sufficient Barrett’s tissue separate from the ER site, simul-
taneous ablation can be performed. Patients with a biopsy
showing adenocarcinoma without a visible lesion represent a
special group. When there is a short segment of Barrett’s, the
preferred approach is complete ER of all the columnar muco-
sa. With long-segment Barrett’s, treatment at a tertiary center

@ Springer



854

J Gastrointest Surg (2016) 20:851-860

is recommended so that techniques such as confocal or zoom
microscopy can localize the focus of adenocarcinoma and
allow targeted ER of that area. Suggested management algo-
rithms are shown in Figs. 1 and 2.

The Pathology of ER Specimens: Specimen Fixation,
Processing, and Cutting

An ER specimen should be placed in a marked container that
is filled with an adequate volume of 4 % neutral buffered
formalin. Prior to insertion into formalin, the specimen can
be pinned out on an appropriate surface (e.g., a cork-board)
if desired, but this is not necessary and is best done only in
units with technical experience in pinning the specimen or
when the pathologist is immediately available for handling
the fresh specimen. Importantly, the tissue will shrink with
fixation, and if pinning is chosen, the tissue should not be
under tension, and pins must not go through the lesion or a
close margin. Once placed into formalin, the specimen must
remain there for a minimum of 6 h to ensure adequate fixation.
Specimens should not be placed in saline since they will rap-
idly degrade. Frozen section of an ER specimen is not recom-
mended in routine practice.

Gross examination of the ER specimen by a pathologist
should include notation of the size of the specimen in three
dimensions and the presence or absence of a lesion. The nature
and size of any lesion, the distance from the edge of the lesion
to the nearest mucosal margin, and whether the lesion appears
to grossly involve any margin should be documented. If avail-
able, photographing the specimen on a grid is useful.

Cutting the specimen for embedding is a critical step for
precise pathologic evaluation of an ER specimen. When a
lesion is present, it should not be assumed that the apex of
the ER specimen represents the central portion of the lesion.
Instead, the thickest portion of the ER specimen that contains
the lesion should be the focal point for sectioning. The recom-
mended initial step is to take a 2-mm section through the
lesion at the deepest point of the resection perpendicular to
the closest margin (Fig. 3a, supplement). This is best done
with the ER specimen placed mucosal side down to ensure
that the deepest point of the ER specimen is included. This
central section should be placed in an individual cassette. The
remaining two sides of the specimen are cut into 2 mm

Fig. 1 Algorithm for initial
patient management. Asterisk,
long or short segment: RFA then
algorithm #3. An option for short

Careful high resolution

sections parallel to the central section and placed either in
separate cassettes or with at most two to three sections per
cassette. When no lesion is present on gross examination,
the initial 2-mm central section should include the maximum
longitudinal dimension of the specimen and again go through
the deepest point of the resection (Fig. 3b, supplement). The
remaining two sides are managed as for specimens with a
lesion. In specimens that are too small for sectioning in the
manner described above (6 mm and thinner), the specimen is
simply bisected at the deepest point of the resection, through a
lesion if present, and then the halves are laid cut-edge down
within the same cassette. Hematoxylin and eosin staining is
routinely used for evaluation.

Pathologic Evaluation and Reporting of ER Specimens

The evaluation of an ER specimen is complex. The cap and
suction used to perform an ER distort the mucosal histology
and causes the muscularis mucosae to be divided tangentially
with the snare. Further, patients with Barrett’s have variable
but sometimes marked hyperplasia and duplication of the
muscularis mucosae. During fixation, the specimen will
shrink, and if the specimen is not pinned, then the mucosal
edges will usually roll under the resection margin of the spec-
imen. These changes can complicate pathologic evaluation of
the specimen. It is recommended that all ER specimens un-
dergo second review by an expert gastrointestinal pathologist
given evidence of frequent misinterpretation of ER
specimens.

Pathologic evaluation of an ER specimen should com-
mence with the central section since this typically has the least
artifact. The serial sections made from the lateral parts of the
specimen on either side of the initial central section frequently
do not contain submucosa and are often tangential sections
through the hyperplastic, rolled up muscularis mucosae. The
first step is to define the plane between mucosa and submu-
cosa. This is best done by drawing a line between the deepest
fibers of the muscularis mucosa and the submucosa (Fig. 4).
The submucosa is defined by three elements that are not pres-
ent in the mucosa: thick-walled muscular blood vessels, adi-
pose tissue, and submucosal glands. Of these, the most con-
sistent are thick-walled blood vessels that are often dilated and
almost always present immediately below the deepest muscle

- .
Path review

segment is complete ER then
algorithm #2

endoscopy, NBI, +AA, and

Seattle biopsy protocol if

not done within 3 months,

review of previous biopsy
by pathologist with

shows only *RFA or Go to Algorithml
HGD complete ER #2 or #3
L J
No Lesion Short Go to
Segment Complete ER Algorithm #2
Path review

A Caution: Careful discussion with

patient about risk of inadequately

treated disease with RFA and refer
to Tertiary Center

shows cancer

Long Segment——

gastrointestinal expertise

Lesion

Go to
ER Algorithm #2
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No Invasive CA RFA
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. Referral to a
Mucosa Only Any N!alrgln Tertiary
No Submucosa Positive Center
Invasive CA LVI- ) Goto
All Margins *Complete ER i
Negative or RFA Algorithm #2
or #3
LVI + ’—i Esophagectomy
From
10r3 |ER Pathology Intrér;#s;)rsal o
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Specimen LV *Complete ER .
or RFA Algorithm #2 or
#3
JAY
**High Ris
O Lesion Esophagectomy
Invasion
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: Submucosal ***Low Risk * Complete ER Algorithm #2
Mucosa with Cancer Lesion or RFA or #3
Submucosa
Invasion Esoph
sophagectom
> 500 pm pnag Y
C lete ER Goto
. *Complete i
No Invasive CA or RFA }7 Algorithm #2
or #3

Fig.2 Algorithm for patient management after ER of an area of Barrett’s esophagus. Asterisk, long or short segment: RFA then algorithm #3. An option

for short segment is complete ER then algorithm #2

fibers of the muscularis mucosae. Adipose tissue is found less
frequently. Submucosal glands are present in only a minority
of cases.

Next, it is critical to understand the margins of the ER
specimen. The resection margin is defined by the line of
passage of the snare through the esophageal tissue. This is
typically tangential through the muscularis mucosae
around the periphery and through the submucosa at the
deepest portion of the specimen. A line drawn between
the mucosa and submucosa will define three margins.
Two of the margins are mucosal margins, defined as the
points between the surface of the specimen and the plane
between the mucosa and submucosa on either side, and the
third is the submucosal margin which is the area of submu-
cosa between the points where the line between the mucosa
and submucosa reaches the resection margin on each side
(Fig. 5). Recognizing that the “deepest” portion of the sec-
tion may actually be the mucosa that has rolled under dur-
ing fixation, the term “deep margin” is potentially confus-
ing. Instead, use of the terms “mucosal margin” and

a

£
U
Lesion

Fig. 3 (Supplement): cutting an ER specimen. a When a lesion is
present, it is recommended that an initial 2 mm cut is placed through
the lesion at the deepest part of the specimen perpendicular to the

“submucosal margin” are preferred to the vague terms
“lateral margin” and “deep margin.” Extreme care is nec-
essary to not confuse the mucosal and submucosal mar-
gins. The treatment implications of mucosal versus submu-
cosal margin involvement are considerable. A technically
adequate ER specimen should contain submucosa, but the
extent of resected submucosa varies, and it is not possible
from an ER specimen to know whether all the submucosa
was removed unless the specimen contains muscularis
propria. If muscularis propria is present, it may indicate a
full-thickness resection and a potential perforation.

Once the line separating the mucosa from the submucosa
has been drawn and the margins determined, the remaining
key elements of the analysis can be performed with accuracy
and reproducibility.

1. Description for all ER specimens

(a) The surface epithelium including the presence of ad-
enocarcinoma, high grade dysplasia, low grade

N

closest margin. b When no lesion is present, the 2-mm cut goes through
the deepest part of the specimen in the longest dimension of the specimen
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Fig. 4 An ER specimen after unpinned fixation. Note how the mucosal
edges curl around under the specimen. The black line outlines the deepest
fibers of the muscularis mucosa and defines the mucosal-submucosal
junction. In Barrett’s esophagus, the muscularis mucosae is seldom a
single layer, but instead is nearly always duplicated and often
irregularly hyperplastic, causing this line to be irregular. Importantly,
the line between the mucosa and submucosa in an ER specimen that is
not pinned out will usually curve around toward the center of the section

dysplasia, intestinal metaplasia, non-intestinalized
columnar epithelium, squamous mucosa, or erosion
(b) The tissue present at each mucosal margin
(c) The presence or absence of submucosa

2. Description for ER specimens containing an
adenocarcinoma

(a) A description of the depth of invasion

(i) Adenocarcinomas that are confined to the mucosa
(i.e., completely above the line between mucosa
and submucosa) need not be subclassified further
(ml, m2, m3, etc.). A description of the depth of

Fig. 5 The black dots demonstrate the junction of the mucosa and the
submucosa in this unpinned ER specimen. The mucosal margins are marked
as is the submucosal margin, note how the mucosal margins are rolled up
under the specimen adjacent to the submucosal margin. To avoid confusion,
the terms “‘submucosal margin” and “mucosal margin” are recommended
over non-specific terms such as “deep margin” and “lateral margin”

@ Springer

invasion into the mucosa may be useful but is not
essential. In cases where an intramucosal cancer is
very close to the line between the mucosa and sub-
mucosa, deeper sections are recommended to evalu-
ate for invasion into the submucosa.

(i) Adenocarcinomas that invade into the submucosa
must be carefully evaluated. Since the pathologist
cannot determine if all the submucosa was excised
with the ER procedure, division of the existing sub-
mucosa into thirds (sm1, sm2, and sm3) is artificial
and is not recommended. Instead, the depth of tumor
invasion into the submucosa should be measured in
microns. This measurement is taken from the
deepest fibers of the muscularis mucosae to the
deepest point of submucosal invasion by the tumor
(Fig. 6). Submucosal adenocarcinomas are classified
into those with invasion <500 pm from the bottom
of the muscularis mucosae and those that invade
deeper. In addition, the total distance from the bot-
tom of the muscularis mucosae to the submucosal
resection margin should be measured in microns.
Lastly, the extent of lateral involvement of the sub-
mucosa at the line between mucosa and submucosa
should be measured in microns.

(iii) In ER specimens that do not contain any submuco-
sa, the pathology report should indicate whether the
resection margin within the mucosa is involved by
invasive adenocarcinoma. In patients in whom the
resection margin is free of carcinoma, the distance
from the deepest point of intramucosal tumor to the
resection margin should be measured in microns.

(b) The degree of differentiation, graded as low (well and
moderately differentiated) or high grade (poorly differ-
entiated, including signet ring cell carcinoma)

(¢) The presence of lymphovascular invasion

(d) The presence of perineural invasion

(e) The status of the submucosal margin of resection (in-
volved or negative)

(f) The status of the mucosal margins of resection (involved
or negative)

A recommended style for pathologic reporting of an ER
specimen is shown (Table 1).

Clinical Implications of the Pathologic Findings on ER
Specimens

Adenocarcinomas limited to the mucosa have minimal poten-
tial for metastases and can be safely and reliably treated by ER
+ ablation.” '” *¥ *° Intramucosal tumors that are 2 cm or
larger in size or show LVI may have an increased risk for
lymph node metastases.”® *” These cases should be referred
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Fig. 6 Recommended
measurements for tumors
invasive into the submucosa. X in

micrometer = lateral extent of
submucosal involvement just
below the muscularis mucosa. Y
in micrometer = depth of tumor
invasion into submucosa below
the lowermost fibers of
muscularis mucosa. Z in
micrometer = total distance from

Mucosa

Doubled Muscularis Mucosae

Muscularis Mucosae

lowermost fibers of muscularis
mucosa to submucosal resection

Submucosa (sm)

margin. By subtraction, Z minus Y
will be the depth of uninvolved
submucosa below the lesion to the
resection margin

Resection Margin

to a tertiary center and consideration given to an esophagec-
tomy, particularly in young healthy patients. An intramucosal
adenocarcinoma with high histologic grade (poor differentia-
tion) is associated with an increased risk for failure of
endotherapy, but is not associated with an increased risk for
lymph node metastases.”” ** An adenocarcinoma invasive

Table 1  Endoscopic resection synoptic report

Lesion on gross: present or absent
Size of lesion if present

Type of surface epithelium (squamous, cardiac, IM, LGD, HGD, invasive
cancer)

Submucosa in specimen: present or absent
Cancer in specimen: present or absent, if present histologic type
Differentiation: grade

Lymphovascular invasion: present or absent, if present where (mucosa or
submucosa)

Perineural invasion: present or absent

Depth of invasion and Tumor Stage (T1a or T1b)
— Intramucosal

e Maximal depth

e Distance (um) from bottom of tumor to resection margin if specimen
does not include submucosa

— Submucosal
e Depth of tumor (um) from base of muscularis mucosae
e Distance (1m) from bottom of muscularis mucosae to resection margin

e Extent of lateral submucosal involvement (pm) just below muscularis
mucosae

Type of mucosa at margin (squamous, cardiac, IM, LGD, HGD, invasive
cancer)

Margins status

— Submucosal (deep) margin status: positive or negative
— Mucosal (lateral) margin status: positive or negative
Buried glands: present or absent

— When present: non-dysplastic, LGD, HGD, invasive cancer

into the submucosa with LVI or poor differentiation is best
treated by esophagectomy because of the significant risk of
lymph node involvement.”* There is continued controversy
about the safety of endoscopic therapy for a “low risk™ sub-
mucosal adenocarcinoma. Low risk is defined as a lesion that
is low grade (well or moderately differentiated), has no LVI,
and invades <500 um below the muscularis mucosa into the
submucosa. The data supporting this approach are limited and
extreme caution is advised, particularly in young healthy pa-
tients who are otherwise good candidates for an
esophagectomy.?’” #?

Management of Patients Undergoing Endoscopic Therapy

Endoscopic ablation seldom eliminates all the intestinal meta-
plasia in one session, particularly with long-segment
Barrett’s.*® *° While ER of all the columnar mucosa is most
likely to accomplish complete eradication, to avoid the risk of
stricture, it is best reserved for patients with short segment or
non-circumferential Barrett’s. A positive mucosal margin after
ER can be treated with further ER or ablation, but a positive
submucosal margin is an indication for esophagectomy.** Pri-
or to embarking on endotherapy, it is essential that the
endoscopist set the expectation with the patient that several
sessions are likely to be necessary to achieve complete erad-
ication of all the intestinal metaplasia. Importantly, the end-
point for treatment is (1) the absence of columnar mucosa in
the esophagus on endoscopy and (2) the lack of intestinal
metaplasia on biopsies including those from the gastroesoph-
ageal junction (GEJ). Endotherapy sessions continue every 8—
10 weeks until this endpoint has been achieved given the high
risk for metachronous cancer in these patients. There is no
upper limit on the number of treatment sessions provided
progress is being made, but consideration should be given to
changing strategies for: (a) no change in the length of the
columnar segment after two to three ablation sessions, (b)
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return of columnar mucosa rather than squamous mucosa at
the site of an ER or ablation, (c) development of submucosal
cancer, or (d) scarring or development of a stricture proximal
to residual Barrett’s that makes endotherapy difficult.” *° In
these patients, referral to a tertiary center for consideration of
an alternative endotherapy technique or an esophagectomy is
recommended. Suggested management algorithms are shown
in Fig. 7.

One potential cause for failure to make progress with en-
doscopic therapy is continued gastroesophageal reflux, partic-
ularly weak acid reflux events.'" During endotherapy, patients
should be maintained on twice daily PPI + carafate. The gas-
tric pH can be checked during endoscopy and the medical
regimen adjusted if the pH is still acidic. In patients with
ongoing reflux and poor response to endotherapy, an
antireflux procedure should be considered. A fundoplication
does not impair the ability to perform ER or ablation, and in
fact elimination of the hiatal hernia may make ablation at the
difficult to control GEJ region easier.*” After successful
endotherapy and eradication of all intestinal metaplasia, PPI
therapy can be weaned down based on reflux symptoms, or
the patient can be evaluated for antireflux surgery. There is no
clearly defined role for pH monitoring on therapy after abla-
tion at this time.

‘When the endpoint of therapy has been reached, the patient
enters surveillance. The recommended interval for surveil-
lance is every 3 months for the first year, every 6 months for
the second year, and then annually to 5 years. Beyond 5 years,
surveillance should remain annual or every other year given
evidence of the potential for recurrence of intestinal metapla-
sia long-term after ablation.*' If a patient develops IM or LGD
during surveillance, it should be treated and the surveillance is
then reset to every 6 months for the next year. If a patient

recurs with HGD or intramucosal adenocarcinoma, the clock
is reset after re-treatment to every 3-month surveillance en-
doscopies for the next year. These recommendations do not
change based on the interval from reaching the endpoint of
endotherapy to the time of the recurrence, but most recur-
rences are found within the first 2 years. Cancer recurrence
beyond 5 years is unusual.’”

Recurrence as an island or short tongue of columnar mu-
cosa is commonly ablated; however, if a biopsy shows dys-
plasia, ER is preferred to avoid undertreating a potential focus
of recurrent adenocarcinoma. During endoscopic surveillance,
the mucosa should be carefully evaluated using NBI =+ acetic
acid chromoendoscopy. Biopsies should be taken at four
quadrants around the GEJ and from any areas of residual
columnar mucosa. The neosquamous mucosa should be care-
fully examined and biopsies obtained from any abnormal
appearing areas. Random biopsies from otherwise normal
appearing neosquamous mucosa are seldom useful and are
not required.*' ** New technology such as optical coherence
tomography may allow identification of buried Barrett’s
glands below the neosquamous mucosa. The absolute risk
related to buried Barrett’s glands after endotherapy is un-
known, but adenocarcinomas have developed below the
neosquamous mucosa, presumably from buried Barrett’s
glands.** Consequently, patients found to have buried
Barrett’s glands should be treated by ER or ablation. Patients
found to have buried Barrett’s on a random biopsy without a
visible abnormality in the neosquamous mucosa should be
referred to a tertiary center for further evaluation.

After successful endotherapy for HGD or intramucosal ad-
enocarcinoma, there is no role for routine EUS or CT-PET
scans during follow-up. However, after endotherapy for an
adenocarcinoma with <500 pm invasion into the submucosa,

No Lesion ER* or RFA
Incomplete
Response
. Go to
Lesion ER )
Algorithm #2
From
1or2 Repeat EGD
_ P Recurrent Go to
8-12 wks Dysplasia with or ER X
without Nodule Algorithm #2
R Sustained
Complete EGD with Biopsy Complete Surveillance
Response** at 3 months Response Protocol
IM or Buried .
Barrett's 4[ ER" or RFA

Fig. 7 Algorithm for patient management after incomplete response to
ER or RFA. Asterisk, if ER, then go to clinical algorithm #2. Double
asterisks, complete response = no endoscopic evidence of columnar
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mucosa in the esophagus and complete eradication of IM including
from biopsies at the neo-squamo columnar junction
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patients should undergo EUS during each surveillance endos-
copy looking for abnormal lymph nodes. If an abnormal node
is found, it should be biopsied using EUS-FNA, and if nega-
tive, re-checked and re-biopsied in 3 months.*> A stricture
after endotherapy should be carefully evaluated to rule out a
subtle malignancy, but these are usually benign and can be
treated with balloon dilatation and, if recurrent, steroid injec-
tion. Stenting is rarely necessary.

Conclusions

Over the past decade, there has been a paradigm shift in the
management of HGD and intramucosal adenocarcinoma away
from esophagectomy given the similar oncologic outcome
with significantly less morbidity and mortality with
endotherapy. The requirements for successful endotherapy in-
clude a commitment to the process by the patient, vigilance
and competency in surveillance and endotherapy on the part
of the endoscopist, and accuracy in the evaluation of ER spec-
imens by an experienced gastrointestinal pathologist. Lapses
in any of these may lead to death from what is usually a
curable stage of disease and negate the benefits of endoscopic
therapy. It is hoped that these guidelines and management
algorithms will facilitate safe and effective endotherapy by
physicians and centers committed to state-of-the-art care for
patients with Barrett’s esophagus, and enable a standardized
approach that is applicable internationally.
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