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The management of Barrett’s esophagus with high-
grade dysplasia is controversial. The standard of care has
traditionally been esophagectomy. However, a number of
treatment options aimed at esophageal preservation are
increasingly being utilized by many centers. These esoph-
ageal-sparing approaches include endoscopic surveillance,

he management of Barrett’s esophagus with high-grade
dysplasia (HGD) is controversial. The standard of care
has been esophagectomy. In the recently updated guide-
lines by the American College of Gastroenterology, how-
ever, the authors state that “esophagectomy is no longer the
necessary treatment response to HGD” [1]. A number of
treatment options aimed at esophageal preservation are
increasingly being utilized by many centers. These esoph-
ageal-sparing approaches include endoscopic surveillance,
mucosal ablation, and endoscopic mucosal resection
(EMR). We believed that it was important to have a bal-
anced guideline from our society addressing the role of
esophageal resection, as well as these other approaches that
are becoming increasingly adopted in clinical practice. The
best evidence supporting the more commonly used strate-
gies for HGD is reviewed. As will be seen in the following
discussion, the evidence for most of these therapies is level
B at best, despite the increasing popularity of these alter-
native approaches.
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mucosal ablation, and endoscopic mucosal resection. In this

guideline we review the best evidence supporting these

commonly used strategies for high-grade dysplasia to better
define management and guide future investigation.

(Ann Thorac Surg 2009;87:1993-2002)

© 2009 by The Society of Thoracic Surgeons

Methods

Initially the Medline, Cochrane Library, and the Trip data-
bases were searched for the terms Barrett’s or high-grade
dysplasia, or both, or surgery, photodynamic therapy and
radiofrequency ablation, or a combination of these. The
timeframe was not restricted. The Trip database returned
two references. The Cochrane Library, which was restricted
to randomized controlled trials, returned 91 of which 35
were initially considered relevant. The Medline PubMed
returned 64 references of which four were review articles.
The guideline was divided into four major components.
These were (1) endoscopic surveillance, (2) mucosal abla-
tion, (3) EMR, and (4) esophagectomy. The writing Task
Force then met in person at The Society of Thoracic Sur-
geons and the American Association for Thoracic Surgery,
and also by conference call on several occasions. After the
Task Force reached consensus on the class and level of
evidence for each of the recommendations (see appendix),
the guidelines were posted on The Society for Thoracic
Surgeons’ (STS) website, which was opened to comments
from the STS members. The guidelines then were submit-
ted for approval by the Council on Quality, Research, and
Patient Safety Operating Board and the STS Executive
Committee prior to submission to The Annals of Thoracic

Surgery.
Endoscopic Surveillance

Recommendations
Class 1

e A rigorous biopsy protocol must be maintained
throughout surveillance. (Level B Evidence)
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e Histological evaluation of high-grade dysplasia
should be undertaken by two pathologists expe-
rienced in interpreting esophageal metaplasia
and dysplasia. (Level C Evidence)

Class Ila

e It is reasonable to limit endoscopic surveillance of
high-grade dysplasia to high-volume centers with
specific expertise in the management of Barrett’s
esophagus and preferably performed in the con-
text of a clinical trial. (Level B Evidence)

Class IIb

e Surveillance may be considered for patients with
flat, unifocal high-grade-dysplasia as they are at
lower risk for progression to cancer compared to
patients with multifocal HGD or those with dyspla-
sia-associated lesions or masses. (Level B Evidence)

Patient Selection for Surveillance

Assumptions that must be made to justify surveillance
are: (1) HGD is an entity distinct and distinguishable
from intramucosal carcinoma, (2) HGD does not invari-
ably progress to carcinoma, (3) if there is progression, it
can be reliably detected at an early, curable stage, and (4)
patients undergoing surveillance are reliable for fol-
low-up and are candidates for further therapy if progres-
sion is diagnosed.

Progression of metaplasia through dysplasia to adeno-
carcinoma is a widely accepted theory of esophageal
carcinogenesis [2, 3]. It is also known that most patients
with Barrett’s or low-grade dysplasia will not progress to
invasive cancer. However, given the fact that HGD is
frequently found in association with esophageal cancer,
and unsuspected cancer has been found in 25% to 73% of
esophagectomy specimens in which only HGD was pre-
operatively diagnosed, resection has been recommended
for HGD in appropriate surgical candidates [4-9]. Retro-
spective analyses have led to the opinion that HGD is
representative of potentially unstable epithelium in tran-
sition to cancer, and that its presence frequently indicates
coexisting invasive carcinoma [10].

In contrast, it is becoming apparent that subgroups of
HGD exist that may have a lower risk of cancer progres-
sion, and such patients have been placed under rigorous
surveillance protocols [11-14]. The limited literature re-
garding surveillance of HGD is conflicting, consisting
primarily of one prospective, nonrandomized study and
three retrospective cohort studies [11-14]. The cohort
studies were performed within the framework of pro-
spective surveillance programs for Barrett’s at experi-
enced centers. All of the studies represent a cumulative
total of 145 patients with mean follow-up ranging from 15
to 88 months. These studies agree that there are patients
that may be at lower risk of progression that could
potentially remain in surveillance. In fact, in one study,
46% of the patients undergoing surveillance for HGD
regressed [15]. Other series have similarly reported re-
gression of HGD during surveillance [13, 14].
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There is also agreement that there are indicators that
place a patient at higher risk for progression or for
harboring synchronous invasive disease. Some centers
have relied on pathologic indicators to separate higher
risk from lower risk Barrett’s. One group compared
preoperative biopsy findings with those from esophagec-
tomy specimens [16]. An experienced panel of patholo-
gists reviewed all biopsies. Patients classified as HGD
only had a 4.8% incidence of cancer. Patients classified as
HGD suspicious for carcinoma had a 72% incidence of
carcinoma in their esophagectomy specimens. Patients
with multifocal HGD and HGD with dysplasia-associated
lesions or masses are reported to have an estimated risk
of concurrent invasive cancer in the range of 60% to 78%
[11, 13]. It should be noted that patients with these
features were excluded from some surveillance protocols
[14]. Alternatively, patients without nodularity, so-called
“flat” HGD, appear to be at lower risk for coincident
cancer [12, 13]. Progression to cancer is also less likely in
patients with unifocal (ie, limited or focal), flat, HGD [11,
14]. Weston and colleagues [14] reported on 15 such
patients prospectively placed under intensified surveil-
lance for unifocal HGD. Progression occurred in 8 of 15
patients with 4 of 8 progressing to invasive cancer, 2 of 8
to HGD with dysplasia-associated lesions or masses, and
2 of 8 to multifocal high-grade dysplasia. Among the four
cancers definitively diagnosed, one was a T2M1 lesion.
The others were intramucosal (n = 2) and submucosal (n
= 1). Impressively, significant regression occurred in 7 of
15 (46%) patients who went from a diagnosis of unifocal
HGD to Barrett’s esophagus without dysplasia (4 pa-
tients) or low-grade dysplasia [16]. Of note, all 3 patients
diagnosed with unifocal HGD within a short segment of
Barrett’s esophagus regressed during observation. It
should be emphasized that a rigorous biopsy protocol
was used (four quadrant biopsies every centimeter of
Barrett’s esophagus with jumbo forceps) throughout the
study. Two experienced pathologists confirmed the his-
tologic findings, and the mean follow-up was 37 months
(range, 12 to 91). Although this group had some success
with surveillance, 2 of the 4 patients diagnosed defini-
tively as having cancer had progressed to cancer beyond
the mucosa, leading the authors to conclude that an
observational approach, even in unifocal HGD may not
be justified.

There is some disagreement when comparing these find-
ings with other reported series. Some authors report that
patients with uncomplicated HGD progress to cancer at a
much lower rate of 14% to 25% during follow-up [13, 15],
and those cancers diagnosed during surveillance are gen-
erally superficial, particularly when rigorous biopsy tech-
niques are used [17]. They conclude that progression to
invasion is not absolute and that selected patients with
HGD are able to retain their esophagus and will not show
evidence of progression during follow-up. The incidence of
cancers diagnosed at an advanced stage in each of the series
previously described was approximately 2%.

Other anatomic variables believed to influence pro-
gression of HGD to invasive cancer, such as length of
Barrett’s segment and presence of a hiatal hernia have
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been examined, but findings are contradictory [18, 19].
Although most would agree that following a patient with
long-segment Barrett’s esophagus is difficult, and these
patients potentially carry a high risk for sampling error,
some studies also indicate that short-segment Barrett’s
may be at similar cancer risk as longer segment disease [18].

Biopsy Protocol

There are no randomized trials comparing methods of
biopsy. The Seattle Protocol (biopsies with jumbo forceps
in four quadrants, along every centimeter of metaplastic
epithelium with extra biopsies taken from suspicious
areas) is advocated by some. Reid and colleagues [17]
argued that cancer can be detected at an early stage of
invasion and that rigorous biopsy protocols can distin-
guish patients with HGD from those with invasive dis-
ease. In their case-series, 48 cancers were detected in 45
patients of a total 123 patients with HGD under surveil-
lance. This required a mean number of 163 biopsies from
patients diagnosed with cancer (range, 44 to 571 patients)
during a 2-month to 89-month period. Also demon-
strated in this series were 2 of 45 patients (4.4%) diag-
nosed with submucosal cancer during surveillance, one
with lymph node metastases.

All studies claiming success with surveillance for HGD
have used rigorous biopsy protocols [11-14, 17]. A biopsy
taken every 1 to 2 cm in four quadrants within the
Barrett’s segment is considered standard. Conversely,
studies using less stringent surveillance, without rigor-
ous biopsy protocols, report significant numbers of pa-
tients progressing to invasive and locally advanced can-
cers from HGD [9].

Not all authors agree that rigorous biopsy techniques
are capable of detecting cancers developing during sur-
veillance. In one study from a high-volume center, 28
patients were referred for resection with a diagnosis
limited to HGD. Thirty-six percent of these patients (10 of
28) had invasive cancer in their surgical specimens, and 2
patients demonstrated submucosal invasion [5]. The au-
thors concluded that unsuspected cancer was found
frequently in surgical specimens despite a rigorous bi-
opsy protocol using 4-quadrant jumbo biopsies every 2
cm along the length of the Barrett’s. A decision to place a
patient with HGD into surveillance must take into ac-
count the practicality of performing multiple, intense
biopsy sessions at regular intervals. The frequency of
endoscopy has most often been described at 3-month
intervals, although the patients with stable dysplasia
have been placed on 6-month intervals as well [13, 14, 17].
Even the most aggressive biopsy protocols may not be
able to capture 100% of patients that progress from
Barrett’s esophagus to cancer. In addition, patients have
been reported to progress from Barrett’s metaplasia or
low-grade dysplasia directly to cancer while under sur-
veillance with an apparent rapid progression or “missed”
HGD [2]. A better understanding of who is at risk of
progression is critical to improving treatment strategies.

Advanced endoscopic imaging technologies, such as
narrow-band imaging, auto-fluorescence, and confocal
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laser endo-microscopy have been used in attempts to
improve detection of dysplasia. Another approach is the
use of vital stains, such as methylene blue, acetic acid, or
indigo carmine, which can help direct and reduce the
number of biopsies required to detect HGD with a
segment of Barrett’s [20]. These promising modalities
have not currently demonstrated superiority to existing
biopsy protocols.

Pathologist Interpretation of High-Grade
Dysplasia

Histologic criteria for dysplasia were described in 1988 by
Reid and colleagues [21]. Despite these criteria being
accepted nearly 20 years ago, significant interobserver
variability still exists among pathologists experienced in
gastrointestinal dysplasia [22]. The key factor in deter-
mining whether a patient is a reasonable candidate for
surveillance is the differentiation between HGD and
intramucosal cancer, a task described by an expert in
Barrett’s dysplasia as “difficult at best” [10]. Ormsby and
colleagues [22] found that among experienced gastroin-
testinal pathologists, interobserver agreement for distin-
guishing HGD from invasive cancer was only fair at k =
0.56. Furthermore, agreement did not substantially im-
prove after establishment of uniform criteria [22]. Among
the previously described surveillance studies, all but one
[13] mandated that two experienced pathologists confirm
the histology.

It is reasonable to question whether standard histo-
logic examination is an adequate indicator of disease
potential numerous publications describe alternative
methods for predicting progression of Barrett’s, includ-
ing flow cytometry, loss of heterozygosity, immunohisto-
chemistry (in particular for p53) and computerized mor-
phometry, to name a few [23-28]. Although such methods
have shown the ability to predict progression, none has
done so with enough accuracy to replace the current
standard of histology.

Mucosal Ablation of High-Grade Dysplasia

Recommendations
Class Ila

e Photodynamic therapy (PDT) should be considered
for eradication of high-grade dysplasia (HGD) in
patients at high risk for undergoing esophagectomy
and for those refusing esophagectomy. (Level B
Evidence)

e It is reasonable to use photodynamic therapy
(PDT) to ablate residual intestinal metaplasia after
endoscopic mucosal resection (EMR) of a small
intramucosal carcinoma in high-risk patients.
(Level B Evidence)

Class IIb

e Radiofrequency ablation (RFA) may be consid-
ered to treat patients with Barrett’s metaplasia.
(Level B Evidence)
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¢ Radiofrequency ablation (RFA) may be effective
for ablation of HGD; however further trials are
needed before this can be recommended in pref-
erence to currently available ablative therapies.
(Level B Evidence)

Several methods of mucosal ablation have been re-
ported for HGD. Of these, PDT is the most widely used.
Recently RFA has been introduced into practice and is
being studied in many of the same centers that have
advocated PDT. This section reviews the current data for
PDT and RFA.

Photodynamic Therapy for High-Grade Dysplasia

Photodynamic therapy involves the systemic administra-
tion of a photosensitizer (usually a porphyrin derivative
or precursor) that selectively accumulates in neoplastic
esophageal mucosal cells. Endoscopic delivery of low-
energy, non-thermal laser light at a specific wavelength
activates the chemical, leading to singlet oxygen forma-
tion and the destruction of these cells. Photodynamic
therapy balances depth and completeness of mucosal
ablation against the development of complications, most
notably esophageal strictures or perforations.

Several trials have assessed the effectiveness of PDT
alone for HGD. Most such trials involve relatively small
patient numbers with only short-term to medium-term
follow-up [29-34]. Trials demonstrating the effectiveness
of PDT at reducing the development of cancer beyond 5
years are lacking. A consistent finding among several
studies has been the occurrence of persistent visible or
buried metaplastic mucosa at risk for subsequent malig-
nant transformation. As the depth of injury with PDT is
generally limited to the mucosa or submucosa, occult
invasive cancers that penetrate more deeply are also
inadequately ablated.

A single multicenter, prospective, randomized, con-
trolled trial comparing PDT plus omeprazole versus
omeprazole alone for treatment of Barrett’s esophagus
with HGD was published in 2005 [35]. Two-hundred
eight patients were enrolled from 30 international cen-
ters; 138 patients received PDT with omeprazole (20 mg
twice a day), and 70 received omeprazole (20 mg twice a
day) alone (2:1 randomization). Surveillance endoscopies
were performed every 3 months, until four consecutive
quarterly biopsies were negative for HGD, and then
every 6 months thereafter. Mean follow-up was 24.2
months in the PDT plus omeprazole group and 18.6
months in the omeprazole cohort. The HGD was elimi-
nated in 77% of the patients receiving PDT, plus omepra-
zole and in 39% receiving omeprazole alone (p < 0.0001).
Invasive cancer developed in 13% of the PDT patients
compared with 28% treated with omeprazole alone (p =
0.006). The most common PDT-associated adverse events
included mild photosensitivity reactions (69%), esopha-
geal strictures (36%), vomiting (32%), and chest pain
(20%). No procedure-related mortality occurred. Re-
cently, 5-year follow-up data from this study were pub-
lished [36]. At 5 years, cancer had developed in 15% of
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the PDT patients compared with 29% (p = 0.027) of the
omeprazole group. However, it should be noted that
follow-up was available in only 61 of 208 patients.

Although the available data confirm the feasibility of
PDT for ablation of HGD, several concerns exist. In the
absence of microscopic assessment of esophagectomy
specimens, the true incidence of complete elimination of
HGD and cancer can not be assessed. The development
of cancer in 15% of patients treated with PDT argues
against the use of this modality in patients otherwise
eligible for esophagectomy. In addition, the inability to
monitor buried metaplastic mucosa after therapy risks
occult progression of invasive cancer, potentially to an
incurable stage [37].

A retrospective comparison of 129 PDT patients and 70
esophagectomy patients treated for a preoperative diag-
nosis of HGD was recently published [38]. Median fol-
low-up was 59 months for the PDT group and 61 months
for the esophagectomy group. In the PDT group, persis-
tent HGD was noted in 33 patients (25.6%) at 1 year and
strictures requiring dilation occurred in 27%. Cancers
developed in 8 patients (6.2%) during follow-up (five
intramucosal and three submucosal cancers), 7 subse-
quently underwent esophagectomy. None of the 7 pa-
tients had nodal metastases.

In the esophagectomy group, 9 patients (12.8%) had
carcinoma in the resected specimens. Four had intramu-
cosal tumors, five had submucosal tumors, and none had
nodal metastases. There was 1 postoperative death (1.4%)
and esophageal strictures developed in 9 patients
(12.6%). The most striking finding in this study was that
the overall survival was similar between the groups.
Cancer-free survival was also similar, although there was
a trend (p = 0.06) toward a lower survival in the PDT
group.

This nonrandomized study has led some gastroenter-
ologists to conclude that ablation and esophagectomy are
in fact equivalent therapies for HGD. These results
should be interpreted with caution. The groups were not
matched. The PDT patients were older with more cardiac
disease and lower performance status. In a younger and
healthier group of patients, a higher proportion of deaths
related to cancer is more likely. The mean length of
Barrett’s was less in the PDT group. Finally, it is interest-
ing to note that the incidence of occult cancers found at
surgery was less in this series compared with that typi-
cally reported, including an earlier study from the same
center [39]. It was postulated that the reasons for the
lower rates of occult cancer were related to better sur-
veillance endoscopy and the more frequent use of EMR
in this series.

Radiofrequency Ablation for HGD

Radiofrequency ablation using the HALO®®* System
(BarrX Medical Inc, Sunnyvale, CA) has been recently
introduced into clinical practice. This uses a balloon-
based array to deliver a high-power, ultra-short burst of
ablative energy to the abnormal esophageal epithelium.
This system appears to be safe and effective for Barrett’s,
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and clinical trials are currently underway for HGD. No
phase III data are currently available, and most data are
currently in abstract form.

A two-phase prospective, multicenter study of RFA has
recently been published [40]. In the first phase, dosimetry
was evaluated in 32 patients with Barrett’s esophagus,
delivering from 6 to 12 J/cm? In the second phase,
effectiveness was evaluated in 70 patients. A dose of 10
J/cm? was performed using two treatment sessions. Sur-
veillance biopsies were performed every 2 cm at 1, 3, 6,
and 12 months, with a second ablation performed if
Barrett’s was still present at 1 or 3 months. A complete
response was seen in 70% of patients with no strictures or
buried glands seen in greater than 4,306 biopsies. The
low stricture rate is encouraging when compared with
that seen after PDT. In another small multi-center trial,
13 patients underwent ablation of nontumor bearing
esophagus with either 8, 10, or 12 J/cm? immediately
prior to an esophagectomy [41]. Complete epithelial
removal without injury to the submucosa or muscularis
propria occurred in all patients treated with a dose of 10
or 12 Js/cm?. It seems that the ablation with RFA is truly
limited to the epithelium with appropriate dosimetry and
probably accounts for the low stricture rate compared
with PDT.

In a similar study design, 8 patients underwent abla-
tion of 1 or 2 circumferential segments of HGD immedi-
ately prior to an esophagectomy [42]. A total of 10
segments were ablated using 10, 12, or 14 J/cm®. Ablation
depth increased with higher energy density and number
of applications. Mild edema in the submucosa was seen
with 14 J/cm? ablations. Ablation reached the muscularis
mucosa when four ablation applications were used. Cur-
rently 12 J/cm with two ablation applications is recom-
mended for dysplastic esophageal epithelium. No evi-
dence of HGD was seen in 9 of 10 specimens (90%).

A phase I study from Europe evaluated 11 patients
with low-grade dysplasia (n = 2) and HGD (n = 9) [43].
The median length of Barrett’s was 5 cm. Complete
remission of dysplasia and Barrett’s was seen in all 11
patients (100%) at a median follow-up of 14 months. A
multi-center prospective registry involving 142 patients
with HGD was recently reported [44]. Surveillance was
performed every 3 months with a median follow-up of 12
months in 92 patients. No evidence of HGD or cancer was
seen in 90.2% of patients. Two patients (1.4%) underwent
subsequent esophagectomy and both demonstrated in-
tramucosal cancer on surgical pathology. The prelimi-
nary results of a randomized sham-controlled trial were
recently presented [45]. This study involved a 2:1 ran-
domization of 127 patients to RFA or sham. The primary
end points were complete eradication of dysplasia and
intestinal metaplasia at 12 months. Among 58 patients
with 12-month data, there was a 67% clearance of HGD
with RFA compared with 0% for the sham group. Al-
though these represent interim results and are not yet in
full publication, this study has supported the increasing
preference for RFA over PDT in many centers. It is
possible that as more mature data becomes available that
RFA may replace PDT for mucosal ablation of HGD.
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Endoscopic Mucosal Resection for High-Grade
Dysplasia

Recommendation
Class Ila

e It is reasonable to use endoscopic mucosal resec-
tion (EMR) to excise discrete esophageal mucosal
nodules that are small, flat, or polypoid in nature,
and not invading deeper than the submucosa.
Due to the frequent multi-focality of Barrett’s, a
concomitant mucosal ablative procedure is fre-
quently required to assure complete eradication
of disease. (Level B Evidence)

Endoscopic mucosal resection has been used to excise
discrete mucosal nodules in the setting of Barrett’s
esophagus with HGD or intramucosal carcinoma, as well
as to remove entire segments of metaplastic mucosa. The
EMR was first described in Japan for excision of flat or
polypoid esophageal mucosal tumors, particularly squa-
mous cell carcinoma [46, 47]. For excision of discrete
mucosal nodules, endoscopic ultrasonography is gener-
ally performed prior to EMR to exclude invasion of the
tumor into the muscularis propria or deeper, which is a
contraindication to the use of this technique. For tumors
that seem to be invading the submucosa on endoscopic
ultrasonography, EMR should be performed to confirm
the depth of invasion, given the inaccuracy of endoscopic
ultrasonography in determining submucosal involve-
ment. A major advantage of EMR compared with muco-
sal ablative procedures is the availability of a large biopsy
specimen for histologic assessment, including margins
that are both lateral and deep. An EMR without a
subsequent esophagectomy is appropriate only for neo-
plasms limited to the mucosa, in which the incidence of
lymph node metastasis has been shown not to exceed
approximately 5% [48]. Once tumors penetrate the mus-
cularis mucosa to involve the submucosa, the incidence
of nodal metastasis exceeds 20%. Esophagectomy with
lymphadenectomy should ideally be performed in such
patients. However even this approach is being chal-
lenged in some centers. A recent report documented
EMR with or without additive mucosal ablation for 21
patients with submucosal tumors involving only the
upper third of the submucosa [49]. Complete remission
was achieved in 18 of 19 patients who were considered to
have completed all planned endoscopic procedures. At a
mean follow-up of 62 months, 5 of 18 patients (28%)
demonstrated recurrent tumors.

The specimens obtained from EMR provide a more
accurate assessment of depth of tumor penetration than
afforded by endoscopic ultrasonography, which is often
inaccurate at determining mucosal versus submucosal
invasion. Such information may be used to tailor a
subsequent esophagectomy. A vagal-sparing esophagec-
tomy may be suitable for tumors limited to the lamina
propria, in which the incidence of nodal metastasis is
low, whereas a more aggressive approach, including a
regional lymphadenectomy may be offered for tumors
invading the submucosa or beyond [48].
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Table 1. Esophagectomy for High-Grade Dysplasia

FERNANDO ET AL Ann Thorac Surg

2009;87:1993-2002

Study No. of Patients Complications/morbidity (%) Mortality (%) Occult Cancer
Williams and colleagues (75) 38 37 0 29
Fernando and colleagues (76) 28 54 4 39
Tseng and colleagues (64) 60 29 1.7 30
Sujendran and colleagues (77) 17 29 0 65
Reed and colleagues (61) 49 n/a 2 37
Rice (62) 111 n/a 0 45
303 1 39.3*

* Weighted average.

A number of studies have assessed the use of EMR for
treatment of Barrett’s esophagus with HGD, either alone
or in combination with other mucosal ablative tech-
niques, such as PDT [15, 48, 50-52]. An EMR is used to
excise discrete mucosal nodules, leaving the remainder
of the metaplastic mucosa to be eliminated through an
esophagectomy or mucosal ablation.

A single-center, prospective study from Germany eval-
uated EMR in 100 patients with adenocarcinoma of the
esophagus considered at low-risk for lymphatic or sys-
temic spread [50]. To qualify for inclusion in the study,
the esophageal mucosal nodule had to be polypoid or flat
(less than 20 mm in diameter), well or moderately-
differentiated adenocarcinoma, limited to the mucosa
based on endoscopic ultrasonography, biopsies, and ra-
diography, and without evidence of invasion of lym-
phatic vessels or veins upon histologic assessment of the
resected specimen. Forty-nine of the patients underwent
concomitant mucosal ablation with argon plasma coagu-
lation for short segment Barrett’s, or PDT with 5-amin-
olevulinic acid for long-segment Barrett’s. Complete local
remission was achieved in 99 of 100 patients after a mean
of 1.9 months and a maximum of three resections. Severe
complications, such as esophageal perforation, major
hemorrhage, strictures or death, were not observed.
During follow-up averaging 36.7 months, recurrent or
metachronous carcinomas were detected in 11% of pa-
tients. Repeat EMR was feasible in all cases. Calculated
5-year survival was 98%, with 2 deaths in the series
related to other causes. More recently the same group
reported on 349 who underwent a variety of endoscopic
therapies, including 279 EMR [53]. There were 61 patients
with HGD. At a mean follow-up of 63.6 months, complete
response was seen in 96.6%. Surgical resection was only
required in 3.7%, and 5-year survival was 84%.

Although promising, these results are from a single
institution. The institutional expertise and infrastructure
required for close follow-up will not likely be available in
most centers. Another study has demonstrated that cap-
assisted EMR frequently leaves HGD at the margins of
resection [54]. In addition, several studies that have
mapped the extent of dysplasia or occult carcinoma in
esophagectomy specimens have confirmed the frequent
multi-focality of disease, or an endoscopically visible
lesion not correlated with the location of cancer [48, 55,
56]. Thus, the success of EMR depends on the ability of

adjunctive mucosal ablation to eliminate residual foci of
metaplastic or neoplastic tissue, or with prompt endo-
scopic recognition of recurrent disease. Although prelim-
inary results of circumferential EMR for resection of
Barrett’s esophagus associated with HGD or intramuco-
sal carcinoma have been reported in a small number of
patients with short-term follow-up, the published expe-
rience is far too limited at present to derive appropriate
conclusions regarding efficacy, safety, and applicability of
the technique [57].

Esophagectomy for High-Grade Dysplasia

Recommendations
Class Ila

e Itis reasonable to use esophagectomy to eliminate
high-grade dysplasia and any associated cancer.
The majority of cancers found incidentally in
patients with HGD are cured by esophagectomy.
(Level B Evidence)

e Esophagectomy for Barrett's esophagus with
HGD is reasonable and can be performed safely,
with an operative mortality approaching 1%.
(Level B Evidence)

e It is beneficial to perform esophagectomies for
high-grade dysplasia in high-volume centers and
by surgical teams with specific expertise in these
procedures. (Level B Evidence)

Class IIb

e Vagal-sparing or minimally invasive esophagec-
tomy may be considered for patients with high-
grade dysplasia, because quality of life and the
adjustment period may be improved by these
approaches. (Level B Evidence)

Esophageal Cancer Prevention and Cure

Perhaps best considered in the context of prophylaxis of
cancer, esophagectomy for HGD is effective and reason-
able. The incidence of adenocarcinoma in all patients
with Barrett’s esophagus ranges from 0.2% to 2% per
year, with a 0.5% annual incidence being the best sup-
ported [58, 59]. However, when HGD is present, 25% to
75% of patients will have concomitant unsuspected inva-
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Fig 1. Overall survival of patients undergoing esophagectomy for
preoperative diagnosis of high-grade dysplasia. Patient groups were
stratified by presence of occult cancer in resection specimens. Inva-
sive cancer rate for the entire cohort was 45%. (pHGD = pathologi-
cal high-grade dysplasia.) (Adapted by permission from Macmillan
Publishers Ltd: American Journal of Gastroenterology [62], © 2006.)

sive cancer (Table 1), with recent trends favoring inci-
dences more towards the lower end of this range. Be-
cause molecular markers have as yet not been developed
to identify occult esophageal cancer, the best cancer
marker for adenocarcinoma remains HGD [60]. This has
led to the belief that esophagectomy for HGD not only
cures a significant proportion of patients with undiag-
nosed adenocarcinoma, but is also effective prophylaxis.
Multiple retrospective series support the notion that
esophagectomy cures HGD and prevents cancer death [39,
61-64]. The 10-year survival, which may be more meaning-
ful than 5-year survival (usually reported for cancer), from
one surgical series is demonstrated in Fig 1 [61]. In this
series, 45% (n = 53) of patients had incidental invasive
cancer. Tla (intramucosal) tumors were found in 42, and
T1b or higher were found in 11. The disease-specific 5-year
survival for resected patients approaches 95% [61].

Morbidity and Mortality of Esophagectomy
Specifically for HGD

A common argument against esophagectomy for HGD is
that it is associated with excessive morbidity and mortal-
ity. However, historical claims of 50% morbidity and 10%
mortality [65] are controverted by the results of many
retrospective modern series particularly for HGD.

Most studies describe outcomes after esophagectomy
principally for cancer, not HGD. This is an important
distinction, because the majority of cancers tend to be
more locally advanced and patients more debilitated
preoperatively, particularly if undergoing neoadjuvant
therapy. Comorbid diseases are generally less frequently
encountered for patients with HGD. These factors, per-
haps accompanied by stricter selection criteria imposed
on patients with HGD, may explain the lower mortality of
esophagectomy for HGD. The composite mortality from
these studies is 1% (Table 1).
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Additional factors that warrant consideration are the
impact of hospital volume and surgeon experience. Hos-
pitals in which a larger number of esophagectomies are
performed demonstrate superior outcomes compared
with lower volume hospitals [66, 67]. Moreover, increas-
ing surgeon experience may similarly favorably impact
operative mortality [68].

Morbidity after esophagectomy is not inconsequential.
Postoperative arrhythmia, pneumonia, and anastomotic
leak are the most prevalent early complications, although
anastomotic stricture and reflux can be latent nuisances.
The frequency of these morbidities seems to be less after
esophagectomy for HGD or early invasive cancer, com-
pared with esophagectomy for more advanced disease
[69, 70].

Quality of Life After Esophagectomy

Longitudinal studies have demonstrated that the quality
of life after esophagectomy is good to excellent. As
expected, there is a prolonged adjustment period, and
the quality of life of patients immediately after esopha-
gectomy seems to be worse than comparable controls for
the first 9 months after the operation [71]. In addition,
patients learn to tolerate episodic reflux and intermittent
diarrhea and dumping [39, 63]. Despite these concerns,
by 5 years, esophagectomy patients equal or exceed
quality-of-life scores in 7 of 8 domains compared with
age and sex-matched population-based normal values,
and almost 80% of patients report normal or near-normal
eating habits [72]. Finally, long-term follow-up of pa-
tients undergoing esophagectomy for HGD demon-
strates a reported quality of life similar to national norms,
although 50% required anastomotic dilatation [39].

A number of centers are now using minimally invasive
or vagal-sparing approaches to esophagectomy [73, 74].
Most data is single institutional and demonstrates the
feasibility of these techniques. It is possible that these
techniques decrease morbidity and result in a more rapid
restoration of quality of life; however this will need to be
determined in larger prospective studies.

Conclusion

The optimal management for HGD remains controver-
sial. A number of factors must be considered when
tailoring therapy, including patient comorbidities and
desires, an assessment of the risk of the Barrett’s segment
containing or progressing to invasive cancer, as well as
available institutional expertise and resources. If endo-
scopic surveillance is used, this should be in patients at
lower risk for progression to cancer. It requires strict
adherence to biopsy protocols, with experienced pathol-
ogy interpretation available. This will be difficult in most
clinical settings. Mucosal ablation is useful for the high-
risk surgical patient and typically requires multiple en-
doscopic sessions for therapy and follow-up. An EMR
can help evaluate and treat discrete mucosal nodules in
the esophagus. The role of mucosal ablation or EMR, or
both, for patients with HGD who are good candidates for
esophagectomy is controversial and needs further inves-
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tigation; if this approach is used, it should be limited to
patients considered at low-risk for cancer progression.
Esophagectomy performed in experienced centers re-
mains the standard of care for patients deemed at good
operative risk. Although the esophagectomy has been
criticized as being overly aggressive in patients with a
condition that may not be invasive, current data suggests
that esophageal resection cures nearly all patients, many
of whom will harbor an occult cancer. Due to many
factors, including patient selection, outcomes after
esophagectomy for HGD seem to be better than out-
comes typically reported after esophagectomy for cancer.

Given the complexities in decision-making in regard to
the management of HGD, the nuances in diagnosis and
therapy, and the risks associated with either over-
treatment or under-treatment, Barrett’s esophagus with
HGD is best managed in a center of excellence, prefera-
bly with input from experienced surgeons, gastroenter-
ologists, and pathologists with focused interest in treat-
ing this disorder.
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Appendix

Classification of Recommendation

Class I: Conditions for which there is evidence and/or general
agreement that a given procedure is useful and effective.

Class II: Conditions for which there is conflicting evidence or a
divergence, or both, of opinion about the usefulness and efficacy
of a procedure.

Class II.a. Weight of evidence favors usefulness and efficacy.
Class ILb. Usefulness and efficacy is less well established by
evidence.

Class III: Conditions for which there is evidence or general
agreement, or both, that the procedure is not useful and effective.

Level of Evidence

Level A: Data derived from multiple randomized clinical trials.
Level B: Data derived from a single randomized trial or from
nonrandomized trials.

Level C: Consensus expert opinion.
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