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Barrett esophagus is recognized as a risk factor for the development of dysplasia and adenocarcinoma of the esophagus. Cancer is usual-
ly diagnosed at an advanced stage with a 5-year survival rate of 15%. Most of these patients present de novo and are not part of a surveil-
lance program. Endoscopic screening with improvement in recognition of early lesions may change this pattern. In the past, patients di-
agnosed with dysplasia and mucosal cancer were best managed by esophagectomy. Endoscopic techniques such as endoscopic mucosal
resection and radiofrequency ablation have resulted in high curative rates and a shift away from esophagectomy. This pathway is sup-
ported by the literature review of esophagectomies performed for mucosal disease, as well as pathologists’ interpretation of endoscopic
mucosal specimens, which document the low risk of lymph node metastasis. The role of endoscopic therapy for superficial submucosal

disease continues to be a challenge.
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INTRODUCTION

In the United States, the burden of esophageal cancer in
2007 was 16,640 new cases and 14,500 deaths with a 5-year
survival rate of only 15%." Of these cases, 65% were adeno-
carcinoma associated with Barrett esophagus (BE). This com-
pares with a 5-year survival rate of 60% for patients diagnosed
with colorectal cancer; although colorectal cancer is nine times
more common, it is four times less lethal.

Although BE is relatively common, only a small percentage
of patients develop dysplasia and esophageal adenocarcino-
ma (EAC).>* There is a gradual evolution from low-grade dys-
plasia (LGD) to high-grade dysplasia (HGD), intramucosal
cancer (IMCa), and lethal disease; this evolution takes many
years.*

The risk of developing EAC among patients with BE is 0.12%
to 0.31% per year.>* The most important risk factor seems to
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be the presence of intestinal metaplasia (IM) rather than co-
lumnar mucosa (0.31% vs. 0.06%).?

The rate of progression of LGD is unclear. However, recent
studies suggest that it is more significant than previously esti-
mated. In patients with HGD, the progression to EAC is 6% a
year.”

Although there is no question that BE is premalignant and
that EAC is usually first diagnosed at an advanced and lethal
stage, a cost-effective surveillance strategy has not been estab-
lished.® This is related to the fact that only a small proportion
of patients with BE develop dysplasia, and currently, there is
no selection factor short of endoscopy for every patient who
has reflux.

THE ENDOSCOPIC APPROACH

The endoscopic algorithm for treating dysplasia involves
several factors such as its length (short or long segment), cir-
cumferential component, the histology of the biopsy (LGD,
HGD, or IMCa), presence of a visible lesion and its size, and
whether there is submucosal invasion. The extent of BE can
be further defined using the Prague classification.’

Endoscopic therapy with either endoscopic mucosal resec-
tion (EMR) or radiofrequency ablation (RFA) should be used
only when risk of lymph node metastasis (LNM) is negligible
and a cure is expected after local treatment.
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The risk of LNM is related to the invasion depth, histologi-
cal lesion type, and lymphatic or vascular involvement.

The obligation of the endoscopist is to ensure that the pa-
tient is not understaged and does not lose the chance for cure.
In the late 1990s and early 2000s, there was controversy be-
tween the endoscopic treatment of mucosal dysplasia and the
role of esophagectomy. This was related to the misinterpreta-
tion of the term adenocarcinoma as to its depth in the mucosa
and subsequent risk of LNM. Fortunately, with the review of
thousands of esophagectomy specimens, better understand-
ing by pathologists of the structure of Barrett mucosa, and
the widespread use of EMR, the risk of endoscopic therapy
was significantly downgraded, and esophagectomy is now sel-
dom recommended for well-staged mucosal disease."

The safety and appropriateness of endoscopic therapy has
been supported by numerous meta-analyses of esophagecto-
my specimens and their lymph node (LN) statuses. In a sys-
tematic review including 70 studies and 1,874 patients, Dun-
bar and Spechler' reported a 0% risk for LNM among 524
patients with HGD and 1.93% among 1,350 patients with
IMCa. A landmark study from the Cleveland Clinic that spe-
cifically addressed the significance of the duplicated muscu-
laris mucosae in esophagectomy specimens demonstrated
that only 1/150 patients (0.7%) who underwent esophagecto-
my for mucosal disease had LNM." In retrospect, using cur-
rent endoscopic devices, 149 of these patients could have been
spared an esophagectomy and had their esophagus preserved.
In the same study, 3/35 patients (8.3%) with superficial sub-
mucosal disease (sm1) had LNM.

The decision and results of endoscopic therapy must al-
ways be balanced with the operative mortality of esophagec-
tomy. Given that esophagectomy has a mortality rate of ap-
proximately 2% in expert centers and a low risk of LNM,
esophagectomy is not justified for most cases of IMCa. One
review reported a mortality rate of 1.2% in the surgical group
compared with 0.04% in the endoscopic group for similarly
staged patients."”

Pech et al." showed a 5-year overall survival rate of 91% for
IMCa and an estimated 12-year survival rate of 75% in 1,000
patients after endoscopic treatment of IMCa. The median fol-
low-up period was 57 months. Complications were experi-
enced in 1.5% of patients and managed conservatively. Just
two patients (0.2%) died from BE-related cancer."

Ngamruengphong et al.”” found similar long-term survival
rates for patients treated for IMCa either with esophagectomy
or endoscopic therapy. Zehetner et al.' compared endoscop-
ic resection and ablation to esophagectomy for the treatment
of HGD and IMCa and reported similar results with less
morbidity in the endoscopy group as well as similar short-
term survival rates compared with esophagectomy.
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Although the pendulum is shifting away from esophagec-
tomy to endoscopic therapy, esophagectomy continues to play
a significant role in a subset of patients with high-risk mucosal
disease as well as those with submucosal involvement. The
management of superficial submucosal disease is described
in detail in a later section.

Endoscopic modalities include EMR and RFA either sepa-
rately or more often in sequential combination. EMR supplies
the pathologist with a large sample of the mucosa and part of
the submucosa. This allows staging and simultaneous eradi-
cation. Ablation techniques have evolved from photodynamic
therapy (PDT) to argon plasma coagulation (APC) and now
devices that deliver radiofrequency energy. These techniques
will be discussed in separate segments below.

STAGING OF DYSPLASIA

Staging determines treatment. Endoscopic resection with
either EMR or endoscopic submucosal dissection (ESD) is
the most accurate method for pathological diagnosis and stag-
ing."*® Specimens, when retrieved, should be pinned with the
deep surface down on stiff material.

For flat nonnodular BE, conventional biopsies by the Seattle
protocol should be sufficient to commence endoscopic thera-
py."” Nodular or recognizable lesions should always be resect-
ed (Fig. 1).

There is very good correlation between preoperative EMR
staging compared with the postoperative T staging of esoph-
agectomy specimens.” The benefit of EMR in staging has
been demonstrated by the fact that in >25% of patients there
was either upgrading or downgrading compared with their
previous biopsy specimens.””* In a multicenter study, Wani
et al.” showed an overall change in 31% of patients; 11% were
upgraded and 20% downgraded from their initial pathology
interpretation. Similar results have been reported for ESD.**

The role of routine endoscopic ultrasound (EUS) is contro-
versial because of its lack of accurate staging of mucosal or
submucosal disease (T1a or T1b) with significant understag-
ing (15% to 25%) or overstaging (5% to 15%) compared with
EMR.*"* EUS is more accurate in regional LN staging (N)
compared with either computed tomography or positron
emission tomography, but these radiological tests are still per-
formed in practice despite a lack of good clinical evidence as
to their usefulness and accuracy.*>* They are routinely used
to stage for remote disease in patients who have been assessed
for esophagectomy.

In the case of nodular lesions that feel firm on probing or do
not lift with injection, EUS has an obvious role in staging.

When EUS suggests abnormal LNs (=10 mm, round in
shape, smooth borders, and a hypoechoic pattern), fine needle
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Fig. 1. (A) Nodular lesion (0-lla+lIb) 1 cm above the gastroesophageal junction. The reported histology was intramucosal adenocarcinoma
involving the muscularis mucosae - M3. (B) Mucosal defect after multiband resection.

aspiration should be considered. However, discretion should
be used in passing the needle through the wall, which could
be involved with dysplastic tissue.

The staging of patients with sm1 disease and the algorithm
for treatment remain controversial.

ENDOSCOPIC MODALITIES OF
TREATMENT

The aim of endoscopic treatment is not only the cure of
dysplasia but the total eradication of BE. Endoscopic therapy
in conjunction with acid suppression aims at the replacement
of Barrett mucosa by its native squamous epithelium. Al-
though this regeneration occurs in most patients, it is not uni-
versal for reasons not well understood.

Endoscopic modalities include resection techniques (EMR/
ESD) or ablation techniques (thermal/nonthermal), which can
be used separately or combined at different sessions.

Fig. 2. (A) Nodular lesion (0-lla+llb) 1 cm above the gastroesophageal junction. The reported histology was intramucosal adenocarcinoma
involving the muscularis mucosae - M3. (B) Mucosal defect after multiband resection.

Endoscopic resection

Endoscopic resection such as EMR or ESD has revolution-
ized the staging and eradication of BE. These techniques al-
low the removal of large specimens that include mucosa and
submucosa suitable for predictive staging.

EMR

The two commercially available devices for piecemeal re-
section are cap-snare with injection and multiband ligation
entrapment. The techniques have a similar success rate and
their selection is related to operator preferences.”®* Good
technique for either device demands side by side resections
without residual islands between individual resections (Fig. 2).
Nodular areas should be marked with a cautery device to en-
sure wide margins. The number of resections performed at
one sitting depends on the length of the recognizable, irregu-
lar mucosa. Although there is no limit in the number of resec-
tions, most endoscopists will not exceed 50% to 60% of the
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circumference. Circumferential resections for short segment
disease in a single setting, although tempting, are seldom
performed because of the high incidence of strictures and the
availability of focal RFA.

Different studies have shown a clear benefit for shorter seg-
ments (up to 4 to 5 cm) or noncircumferential BE treated with
stepwise EMR.*?* EMR is repeated until all visible BE has
been removed. Chennat et al.*> achieved a 97% complete erad-
ication rate of IM in a group of 46 patients with noncircum-
ferential BE and a total of 106 procedures. They reported no
severe complications but a 37% stricture rate.” Similar results
were observed by Pouw et al.** in 169 patients with BE <5 cm
with a 95% neoplasia eradication rate and an 80% IM eradi-
cation rate after 32 months of follow-up. The rate of symp-
tomatic stenosis was 50%.** Pech et al.** published a single-
center study of 1,000 patients with IMCa and a mean 2.7
endoscopic resection procedures (91% of them with multi-
band ligation) per patient and a median follow-up period of
57 months. The neoplasia eradication rate was 96.3%." Dila-
tion was required in only 1.3% of patients. Significant bleed-
ing occurred in 1.4% and perforation in 0.1%.

Complications associated with piecemeal EMR are perfo-
ration, bleeding, and stenosis. The perforation rate has been
surprisingly low (0% to 1%)."**'* Most of these perforations
have been managed conservatively. In our experience with
>8,000 single specimens over a 10-year period, we have not
had a perforation. Bleeding during the procedure is com-
mon.”*** It usually stops spontaneously with compression
or with the use of coagulating forceps. Rarely have we admit-
ted a patient because of intraprocedural bleeding. Delayed
bleeding occurs in up to 3% of patients and usually stops spon-
taneously by the time of diagnostic endoscopy. In our experi-
ence, no patient has required either surgery or interventional
radiology. Strictures are very common and occur in 20% to
40% of patients. They are usually treated with either Savary
or scope balloon dilations.*** Many of these patients will re-
quire several dilations before they become dysphagia-free.
Preventive pharmacological therapy with either topical or

systemic steroids seems promising.***

ESD

ESD is a technique of en bloc resection of the mucosa. A
viscous liquid is injected into the submucosal space, and then
a resection of the mucosa and part of the submucosa is per-
formed with specially designed dissecting knives. Pioneered
in Japan mainly to treat early gastric cancers, ESD was subse-
quently applied to the rest of the gastrointestinal tract includ-
ing the esophagus. Because of the required skill set and asso-
ciated clinical issues such as inflammatory changes and
fibrosis in the mucosa and submucosa, Western endoscopists
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have felt that dissection is problematic and hazardous in their
hands.

Deprez et al.”” compared ESD with cap-snare EMR in two
groups of 25 patients each with a mean length of C2M5. Erad-
ication of dysplasia and IM in both groups was similar at 100%
and 84%, respectively. ESD required more time per procedure
and had a higher stenosis rate (44% vs. 20%). The cost in the
EMR group was almost half the cost of ESD. One perforation
in the EMR group and 2 in the ESD group appeared. Despite
the fact that BE with dysplasia is many times more common
in the West, only two reports on ESD have been published
compared with many on EMR and ablation. This suggests that
western endoscopists are not convinced of its advantage and
are unwilling to learn.

Ablation techniques

Ablation therapy involves the destruction of wide areas of
the esophageal mucosa without additional tissue extraction.
The destruction may be thermal (APC, laser, RFA) or non-
thermal. Although APC and laser have been used in the re-
mote pass, they have now been supplanted by RFA. Nonther-
mal methods include PDT and cryotherapy. PDT was popular
and widely used in centers of endoscopic excellence in the
mid-1990s to the first decade of 2000. Although effective, be-
cause of issues related to photosensitivity, high stricture rates,
and cost and then the arrival of RFA technology, PDT has vir-
tually disappeared as a therapeutic option.

RFA

RFA uses bipolar energy controlled delivery systems to treat
dysplastic (12 to 15 Joules/cm?®) or nondysplastic (10 Joules/
cm?) BE. RFA facilitates the destruction of wide areas in a rel-
atively short treatment time. The depth of destruction of ap-
proximately 1,000 microns is sufficient to ablate nonnodular
Barrett dysplasia. Nondysplastic Barrett epithelium is usually
not more than 600 microns thick. Destruction of dysplasia can
be achieved without the high risk of stenosis because the mus-
cularis mucosae or submucosa remains intact in most in-
stances.

The HALO system (BARRX Medical Covidien Inc., Sunny-
vale, CA, USA) is available in several formats. Cylindrical bal-
loons (HALO 360) are ideal for circumferential and long seg-
ments of BE (Fig. 3). Focal ablation devices (HALO 90 and
HALO 60) of different lengths that fit over the endoscope tip
can be used for short circumferential segments, tongues, or
residual islands (Fig. 4). Recently, a through the scope abla-
tion device (HALO-TTS) has been developed to comple-
ment the other focal devices and is easier and quicker to use.

In the first randomized, multicenter, RFA versus sham-
controlled trial, Shaheen et al.*” showed a 77% versus 2.3%
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Fig. 3. (A) Nonnodular long segment of Barrett esophagus. (B) HALO 360 device immediately after deflation. (C) Mucosa immediately post-

application.

Fig. 4. (A) Tongue of Barrett esophagus. (B) Defect after HALO 90 ablation.

rate of IM eradication, 81% versus 19% rate of HGD eradica-
tion, 90% versus 23% rate for any dysplasia eradication, 2.4%
versus 19% rate of progression to cancer, and 6% stricture rate
over 12 months. The same investigators recently reviewed
the long-term results with rates of dysplasia and IM eradica-
tion of 98% and 91%, respectively, in long-segment BE (mean
length, 5 cm) after 3 years of follow-up.*!

Dulai et al.* showed no recurrence of dysplasia after 3 years
but an IM recurrence rate of 35% in ultralong-segment BE
(mean length, 10.8 cm) and 18% in long-segment BE (mean
length, 4.7 cm). The aforementioned clinical trials demon-
strate that RFA maintains its long-term effectiveness in the
eradication of dysplasia and confirms its role as a pillar in
endoscopic eradication.

A recent Markov analysis by Hur et al.** suggests that RFA
is cost effective in preventing the progression of HGD to can-
cer compared to surveillance. They suggest a role for ablation
in confirmed, stable, and multifocal LGD. The role for ablation
in nondysplastic BE was unclear.”

Although RFA is effective, several treatments will be re-
quired. The concern about the risk of buried glands and subs-
quamous cancer seems to have been exaggerated, represent-

ing <1% of patients.**® A similar rate of buried glands was
observed in one study using 3-dimensional optical coherence
tomography.”’

RFA has a remarkable long-term safety profile considering
the many thousands of patients treated around the world. The
commonest serious complication is stricturing with rates be-
tween 6% and 14%.**>*® These strictures tend not to be as fi-
brotic or difficult to manage compared with those post-EMR.
Chest pain is quite common after ablation of long segments
and will usually resolve within 3 to 5 days. Mucosal lacera-
tions with the balloon device are relatively common and yet,

surprisingly, perforations seem not to occur.*****

PDT

PDT involves a photochemical reaction between a photo-
sensitizing drug activated by a specific wavelength of laser
light delivered endoscopically. The interaction of drug and
laser light produces cytotoxic free radicals that destroy mainly
the microvasculature of the tumor leading to necrosis. The
depth of necrosis is related to the concentration of the drug in
the tissue and the wavelength of the light. PDT has been used
since the 1970s for the cure and palliation of a wide range of
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cancers.

In a multicenter phase III trial, Overholt et al.*” determined
the efficacy and safety of PDT with porfimer sodium (Photo-
firin; Pinnacle Biologic, Bannockburn, IL, USA) for HGD
compared with a proton pump inhibitor showing a rate of
IM eradication of 52% versus 7%, respectively, an HGD eradi-
cation rate of 77% versus 39%, and a decreased progression
to cancer (13% vs. 28%) in the PDT group after 24 months of
follow-up. The same investigators showed the maintenance
of these results after 5 years of follow-up.* The complications
were short-lived photosensitivity and a stricture rate of 36%.*

PDT with aminolevulinic acid has a better safety and effi-
cacy profile than PDT with porfimer sodium in patients with
BE <6 cm.”

With the introduction of RFA and its excellent results in
mucosal disease, PDT has virtually disappeared from the
scene. In a comparative study of PDT versus RFA, Ertan et
al.” reported better results with RFA with less complications
and cost for treatment of BE-related dysplasia. PDT may have
a role in inoperable patients with long-segment nodular BE
dysplasia. Perhaps in the future, more effective and patient-
friendly photosensitizers will be developed.

Cryotherapy

Cryotherapy is a new ablative technique that freezes the
mucosa at subzero temperatures using either compressed lig-
uid nitrogen or carbon dioxide delivered with specially de-
signed catheters. The technique produces tissue necrosis caused
by the formation of extracellular and intracellular ice crystals.
The depth of destruction depends on the duration of the freez-
ing and thawing cycles. Cryotherapy facilitates the treatment
of wide swaths of esophageal mucosa. Although technically
attractive with a short learning curve, cryotherapy requires
many sessions. Despite the fact that there have been no ran-
domized controlled studies, Gosain et al.”* report promising
results, especially with liquid nitrogen cryotherapy.

COMBINED TECHNIQUES

The availability of RFA has resulted in improved long-term
results in patients with HGD and IMCa. Originally, the main
endoscopic approach was mucosal resection followed by ab-
lation with PDT or APC. The literature and consensus state-
ments support a dual approach where nodular lesions are re-
sected for cure and staging and then the resulting nonnodular
mucosa is ablated with RFA.>**°

In a cohort study by Phoa et al.,* among patients who un-
derwent RFA (72% with previous EMR) for neoplastic BE,
90% remained in remission at the 5-year follow-up. All recur-
rences were managed endoscopically. The authors concluded
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that this approach is therefore an effective and durable alter-
native to esophagectomy.”

In their recent multicenter study of 592 patients, Gupta et
al.* showed a 33% recurrence rate of IM after previously con-
firmed eradication (two consecutive negative endoscopies)
over 2 years. Of these recurrences, 22% were dysplastic; all
had repeat endoscopic therapy and only one underwent esoph-
agectomy. Fifty-five percent of patients had a prior EMR be-
fore RFA.*

Haidry et al.” reported similar results in a multicenter UK
study with 335 patients (72% HGD, 24% IMCa, and 4% LGD)
and a mean length of 5.8 cm. Eighty-six percent of patients
were free of HGD and 81% of all dysplasia. Sixty-two percent
were free of IM after 12 months with a mean of 2.5 RFA pro-
cedures (done at 3-month intervals).” Complete reversal of
dysplasia was less likely for every centimeter increment in BE
length. Invasive cancer developed in 10 patients (3%) at 12
months. Dysplasia progressed in 17 patients (5.1%) after 19
months. Symptomatic strictures developed in 9% of patients
and were treated by endoscopic dilatation. For 19 months af-
ter therapy started, 94% of patients remained with no dyspla-
sia recurrence.

Traditionally, these procedures are performed at different
times, but in selected patients, the two procedures (EMR fol-
lowed by RFA) could be performed simultaneously. Howev-
er, the postprocedure discomfort of odynophagia and dys-
phagia may be more intense.

The usefulness of ESD followed by RFA was demonstrated
in the IM of 30 patients with HGD/IMCa and visible lesions
>3 cm. Complete resection of the targeted area was achieved
in 97% (90% en bloc resection). Minor delayed bleeding oc-
curred in 7% of patients. Complete resection was histologi-
cally confirmed (RO resection) in only 38% of the 26 patients
with HGD or IMCa. After a median follow-up period of 17
months, complete remission of neoplasia was 97%. However,
experts at this endoscopic center concluded that although ESD
is feasible and safe, it does not achieve sufficient R0 resection
rates to warrant its recommendation over piecemeal EMR >

We summarize different treatment modalities in Table 1.

TREATMENT OF BARRETT DYSPLASIA
IN PATIENTS WITH PORTAL
HYPERTENSION AND ESOPHAGEAL
VARICES

A special subset includes patients with portal hyperten-
sion, possible varices, low platelets, possible coagulopathy,
and BE with dysplasia. In these special circumstances, if vari-
ces are not seen, the esophagus should be examined with EUS-
Doppler to determine whether there are submucosal varices.



Table 1. Endoscopic Modalities for Treatment of Barrett Esophagus Dysplasia
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Eradication of

Technique Main indication . Complications, % Advantage Disadvantage
dysplasia, %
EMR Step-wise eradication 95-100 Stenosis: 20-50 Histological staging and Significant complication rate
of dysplasia Bleeding:upto5  prediction of LNM Specimens limited in size
Noncircumferential BE Perforation: 0-1 Piecemeal resection
Islands Difficult for total eradication
Nodules in LSBE
RFA Nonnodular BE 98-100 Stenosis: 6-14 Technically easy No tissue samples
Circumferential and/ Bleeding: 0-4 Low complication rate Limited long-term follow-up
or focal Ideal for long segments Costly
Controlled injury depth
EMR+ LSBE with visible 90-94 Same as above LSBE with visible lesions Same as above
RFA lesions EMR stricturing could interfere
with RFA delivery
ESD Eradication of 100 Stenosis: up to 44 En bloc resection Few studies
dysplasia Bleeding: up to 7 Long learning curve
Perforation: 0-8 Time consuming
Limited experience in the West
PDT Multifocal nodular Upto77  Stenosis:up to40 Multifocal nodular dysplasia Very costly
dysplasia Photosensivity: Circumferential ablation High rate of complications
up to 65
Cryotherapy  Flat mucosal Upto82 Stenosis: 3-10 Technically easy Time consuming
dysplasia Perforation: 0-3 ~ Low cost Multiple sessions
Patchy effect
APC May have a role for small residual islands

EMR, endoscopic mucosal resection; LNM, lymph node metastasis; LSBE, long segment Barrett esophagus; RFA, radiofrequency ablation;
BE, Barrett esophagus; ESD, endoscopic mucosal dissection; PDT, photodynamic therapy; APC, argon plasma coagulation.

If varices are recognized, before embarking on treatment of
the dysplasia, the varices should be eradicated with either stan-
dard rubber banding or injection therapy. One month later,
the esophagus is reassessed with EUS, and if the eradication is
confirmed, treatment with the multiband ligation EMR sys-
tem or possible ablation with RFA should be considered.

If concern persists about the risk of bleeding, multiple
rubber-band ligations can be applied without snare excisions.
Biopsies can be safely performed from the apex of the band-
entrapped pseudopolyp.™” An indicator of a good response
would be the replacement of the Barrett mucosa by squamous
reepithelialization. This process can be repeated every 3 to 4
weeks until all of the dysplastic tissue has been removed.

WHAT TO DO ABOUT LGD

The current guidelines by professional societies state that
although patients with LGD should be followed independently
more than nondysplastic patients, endoscopic treatment has
not been recommended because of the lack of long-term, ran-
domized, and controlled trials showing efficacy.** The con-
cept that LGD should be placed in the category of observa-

tional surveillance is supported by Bhat et al.® and Wani et
al.® who reported progression rates to HGD or IMCa <1.4%
a year. However, Curvers et al.® documented a 13.4% progres-
sion rate to HGD or IMCa for true LGD (confirmed by at
least two expert GI pathologists). They comment that histo-
logical interpretation is crucial and that in their experience
patients with documented histological LGD have an increased
risk of progression and should be treated.® It is also our clini-
cal recommendation that patients with consistent and persis-
tent multifocal LGD should undergo endoscopic therapy. This
would include patients aged <50 years and those with a fam-
ily history of BE-related cancer.

WHAT TO DO ABOUT SUBMUCOSAL
DISEASE

Traditionally, any involvement of the submucosa was felt to
have a high risk of LNM and, therefore, in the operable pa-
tient, was an indication for esophagectomy. The management
of patients with sm1 (<500 um into the submucosa) is contro-
versial.

Generally, the literature does not support endoscopic treat-
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ment because of LNM rates of at least 8% for sm1 and 15%
for sm2 and sm3.'>"%*

A review of esophagectomy specimens from the Mayo
Clinic and Cleveland Clinic offers important insight into LN
involvement in sm1 patients from 8% to 12%.'>' These stud-
ies come from high-volume expert surgical centers with op-
erative mortality rates in the range of 2%.

Manner et al.* report good and safe results for endoscopic
treatment of submucosal adenocarcinomas in low-risk le-
sions: macroscopically polypoid or flat, involving one-third or
less of the submucosal thickness (sm1), good-moderate grade
of differentiation (G1/2), and no invasion into the lymph ves-
sels or veins. The complete endoluminal remission was higher
in focal neoplasms <2 cm (97% vs. 77%). Metachronous neo-
plasms were observed in 19% of patients undergoing an en-
doscopic resection. One patient developed an LNM (1.9%).
No tumor-associated deaths were observed, and the estimated
5-year survival rate was 84%. There was a 1.5% rate for major
endoscopic complications with no procedure-related deaths.
Similar results for risk of LNM were reported by Alvarez
Herrero et al.®

The obvious dilemma and the challenge for the future will
be to have some histological or imaging methods to better
define the absence of LN involvement with high negative pre-
dictive value that matches the operative mortality and could
eliminate the need for esophagectomy in 90% of sm1 patients.

Patients treated endoscopically require close and long-term
follow-up with endoscopic and EUS surveillance every 3
months for 2 years and then every 6 months for at least 5 years.

POST AND TERADICATION FOLLOW-UP

The aim of treatment of BE with dysplasia is: 1) to cure the
dysplasia and prevent progression and 2) to ensure that all of
the BE is eradicated to minimize the risk of metachronous
lesions. This requires an endoscopic center that has a robust
database and appropriate personnel that follow patients on a
regular basis with endoscopy and other related imaging mo-
dalities.

Recurrence of advanced dysplasia (HGD or IMCa), al-
though not common, has been found in more than 15% of pa-
tients.'***?*64% This is a crucial point in the ongoing surveil-
lance of these patients, as many can be retreated to achieve
permanent cure.

After BE eradication, detailed review of all mucosa using
different imaging modalities will need to be conducted in dif-
ferent sessions. A first review is recommended after 3 months,
the next after 6 months, the following after 6 months, and if
no recurrence is found then yearly depending on the histo-
logical findings.
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van Vilsteren et al.” reported that active reflux esophagitis,
failure of reepithelialization after previous EMR, esophageal
stricturing, and years of neoplasia pre-RFA predicted a poor
initial response after circumferential RFA. The importance of
reflux as a poor predictor of response is further supported by
Krishnan et al.*® Other poor indicators are the length of BE,
the size of the nodule, and the degree of differentiation." Stric-
turing as a result of either EMR or RFA may interfere with
technical success to endoscopic eradication.

Although Shaheen et al.* did not show better results for
BE eradication with RFA when antireflux surgery was per-
formed before endoscopic therapy; a subset of patients with
recurrent high-volume reflux, persisting esophagitis, and
failed eradication might benefit from antireflux surgery.

THE ROLE OF ESOPHAGECTOMY IN
PATIENTS WITH MUCOSAL DISEASE

Esophagectomy has been the traditional therapy for HGD
and IMCa. This evolved through a misinterpretation of the
risk of LNM at a time when there were no good endoscopic
options. Several meta-analyses have since supported the non-
surgical approach for HGD and IMCa with degrees of LN in-
volvement at least less than reported operative mortality.”'>'¢
The introduction of endoscopic resection revolutionized the
staging of mucosal disease and allowed for the down staging
of the LNM risk, as interpreted by expert gastrointestinal pa-
thologists. The addition of mucosal ablation techniques to
endoscopic resection has resulted in outcomes equal to esoph-
agectomy. Esophagectomy may have a role in patients with
poorly differentiated IMCa as well as mucosal lymphovascu-
lar invasion or for difficult to ablate mucosal lesions in young,
operable patients. The role of esophagectomy in patients with
well-staged sm1 disease is controversial. This shift of the
pendulum away from esophagectomy to endoscopic cure is
now recommended even in surgical units that in the past were
skeptical of the endoscopic approach.'®

CONCLUSIONS

The management of dysplasia in BE has been revolution-
ized because of the widespread introduction of endoscopic-
directed EMR and RFA as well as a better understanding of
the disease pathology. The pendulum has swung away from
esophagectomy to endoscopic modalities for long-term cure
of HGD and IMCa.

Esophagectomy for mucosal disease remains an option in
only a small subset of operable patients.

A challenge will be the accurate definition of LN risk so that
patients with sm1 or even sm2 may be better staged and se-



lected and endoscopic therapy can be an option for cure.

The future may bring more accurate targeting for the diag-
nosis of occult mucosal dysplasia with yet to be developed
biomarkers and monoclonal antibodies. Some of these anti-
bodies may incorporate cancer destroying drugs and/or pho-
tosensitive agents. A new era in endoscopic-directed diagno-
sis and therapy could emerge.

Patients with BE should be managed and followed long
term in expert centers with a dedicated team of physicians,
nurses, and research personnel.
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