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Esophageal Cancer: A Dismal Prognosis
Incidence*
2008-2012

Mortality
2008-2012

5-Year Survival (%)
2005-2011

Esophageal
Cancer (all types)

4.4

4.2

17.9

Breast Cancer
(females only)

124.8

21.9

89.4

Melanoma

21.6

2.7

91.5

Prostate Cancer

62.7

8.5

98.9

Esophageal Cancer: 2015 Estimates2

16,980

15,590

New Cases

Deaths

*Incidence rates are per 100,000 and are age-adjusted to the 2000 US Std Population
1.SEER Cancer Statistics Review (CSR) 1975-2012. National Cancer Institute. Bethesda, MD http://seer.cancer.gov/csr/1975_2012/results_single/sect_01_table.05_2pgs.pdf
2.SEER Cancer Statistics Factsheets: Esophageal Cancer. National Cancer Institute. Bethesda, MD, http://seer.cancer.gov/statfacts/html/esoph.html

Adenocarcinoma in Barrett’s
Esophagus

Incidence Rate (Age 65-69)

Esophageal Adenocarcinoma on the
Rise

Year
*Incidence

rates per 100,000 and age-adjusted, 1975-2012 (SEER9), both sexes, all races, esophageal adenocarcinoma only, limited
to ages 65 - 69

1.SEER Cancer Statistics Animator, 1975-2012. National Cancer Institute. Bethesda, MD http://seer.cancer.gov/canstat/textversion.php?dType=INCD&site=Esophagus+%28Adenocarcinoma+only%29&race=All+Races&sex=Both+Sexes

Barrett’s Esophagus
• Barrett’s esophagus results
from the reflux of gastric
acid and bile salts into the
esophagus, and may be
viewed as an adaptive
response in which stratified
squamous epithelium is
replaced by potentially acidresistant columnar
epithelium.

Barrett’s Esophagus
• In 1957 Norman Barrett, British
thoracic surgeon, described the
“lower esophagus lined by
columnar epithelium.”
• Barrett’s esophagus is now defined
as “metaplastic change from
squamous to columnar-lined
epithelium (including the presence
of goblet cells), visible
endoscopically and confirmed
histologically.”
O’Donovan M, Fitzgerald R. Diag Histopath 2012
Noffsinger N. Atlas Nontumor Path. AFIP. 2007

Ong, World J Gastroenterol, 2010

Risk factors for the presence of BE
• 1 . The known risk factors for the presence of BE include the
following:
–
–
–
–
–
–

a . Chronic (>5 years) GERD symptoms
b . Advancing age (>50 years)
c . Male gender
d . Tobacco usage
e . Central obesity
f . Caucasian race

• 2 . Alcohol consumption does not increase risk of BE. Wine
drinking may be a protective factor.
• 3 . BE is more common in first-degree relatives of subjects
with known BE.
• 4 . BE prevalence is O.5%

Diagnosis of BE
BE should be diagnosed when there is extension of salmon colored
mucosa into the tubular esophagus extending ≥1 cm
proximal to the gastroesophageal junction (GEJ) with biopsy
confirmation of IM (strong recommendation, low level of
evidence).
Endoscopic biopsy should not be performed in the presence
of a normal Z line or a Z line with <1 cm of variability (strong
recommendation, low level of evidence).
In the presence of BE, the endoscopist should describe the
extent of metaplastic change including circumferential and
maximal segment length using the Prague classification
(conditional recommendation, low level of evidence).

Diagnosis of BE
The location of the diaphragmatic hiatus, GEJ, and squamocolumnar junction
should be reported in the endoscopy report (conditional
recommendation, low level of evidence).
In patients with suspected BE, at least 8 random biopsies should be obtained
to maximize the yield of IM on histology. In patients with short (1–2 cm)
segments of suspected BE in whom 8 biopsies may unobtainable, at least
4 biopsies per cm of circumferential BE, and one biopsy per cm in
tongues of BE, should be obtained
In patients with suspected BE and lack of IM on histology, a repeat endoscopy
should be considered in 1–2 years of time to rule out BE

Barrett’s Esophagus:
The Prague Classification

Barrett’s Esophagus: Candidate
Cell of Origin
• Squamous epithelium
• •
Dedifferentiation
• Stem cells
• • Basal layer of epithelium
• • Submucosal glands
• • Bone marrow
• • Residual embryonal stem cells
• Transcription factor CDX2 promotes columnar
differentiation induced by
Acid
Bile

Risk Factors for Dysplasia
• The known risk factors for the development of
neoplasia in BE include:

– a . Advancing age
– b . Increasing length of BE
– c . Central obesity
– d . Tobacco usage
– e . Lack of nonsteroidal anti-inflammatory agent
use
– f . Lack of PPI use
– g . Lack of statin use

Surveillance of Barrett’s
Esophagus
EGD every 3-5 years in NDBE
EGD every6-12 months if LGD. RFA
EGD every 3 months if HGD. RFA
Every 4 quadrant biopsies
• Q 2 cm if no dysplasia
•

Q 1 cm if dysplasia

Separate biopsy of any mucosal
irregularity

Adherence To Seattle Protocol
Increases Dysplasia Detection

At Risk Subgroups Missed
•
•
•
•

H2RAs, PPIs, fundoplication  no
reduction in EAC incidence
Current screening based on GERD
symptoms will miss at least 40% of
EAC cases
80% of the population without
GERD symptoms account for 40% of
all EAC cases
20% of the population with GERD
symptoms account for 60% of all
EAC cases
• Few receive endoscopy (10%)
• Account for only 8% of EAC
cases

150m US adult
population

Without GERD

With GERD

80%

20%

120m

30m

40% EAC cases

Endoscopy

No endoscopy

10%

90%

3m

27m

8% EAC cases

52% EAC cases

Vaughan TL, Fitzgerald RC et al. Precision prevention of oesophageal adenocarcinoma. Nat Rev Gastroenterol Hepatol. 2015 Feb.10 (Epub
ahead of print)

Evolution of Barrett’s and Esophageal
Cancer
Accumulate Genetic Changes

Squamous
esophagus

Chronic
inflammation

Barrett’s
metaplasia

Low-grade
dysplasia

High-grade
dysplasia

Chronic injury: acidic and
non-acidic reflux

1. Kountourakis P, et al. BE, a review of biology and therapeutic approaches. Gastrointest Cancer Res 2012;5:49-57
2. Ong CJ, et al. Biomarkers in BE and EAC: predictors of progression and prognosis. World J Gastroenterol 2010;16(45):5669-5681

21
|

Invasive
adenocarcinoma

What is the cancer risk in BE?
• 1 . The risk of cancer progression for patients with
non dysplastic is ∼ 0.2–0.5% per year.
• 2 . For patients with low-grade dysplasia (LGD) the annual risk
of progression to cancer is ∼ 0.7% per year.
• 3 . For patients with high-grade dysplasia (HGD), the annual
risk of neoplastic progression is ∼ 7% per year.
• 4 . The majority (>90%) of patients diagnosed with BE die of
causes other than EAC.

Prevention of Cancer in Barrett’s
Esophagus:
GERD therapy to treat symptoms & heal esophagitis
if indicated
No role for cancer prevention:
– • > QD dosing of PPIs
– • pH monitoring to titrate PPIs
– • Anti-reflux surgery

ASA use only for established cardiovascular risk
factors
• From Spechler SJ et al. Gastroenterology 2011;140:1084-91.

Long Segment NDBE Progresses to HGD/EAC
at a Significantly Elevated Rate
•

Multi-center outcomes project

•

1175 patients with NDBE

•

Follow-up mean of 5.5 yrs.

•

Patients who developed HGD or EAC
within one year were excluded
(prevalent disease)

•

28% increase in risk of progression to
HGD/EAC per 1 cm increase in length
(p<0.001)

•

Annual progression rate to HGD/EAC
by length (p<0.0018):

– 0.31%/year for length ≤3 cm
– 0.97 %/year for length 4-6 cm ((3
fold))
– 1.26%/year for length 7-9 cm

– 1.64%/year for length 10-12 cm
– 2.41%/year for length ≥13 cm

Anaparthy R et al. Association between length of Barrett’s esophagus and risk of high-grade dysplasia or adenocarcinoma in patients without dysplasia.
Clinical Gastro and Hepato 2013;11(11):1430-6

2012 ASGE “Role of Endoscopy in Barrett’s
Esophagus
Nondysplastic BE Management:
Endoscopic surveillance every 3-5 years.
“Endoscopic ablation therapy may be a preferred
management option in select patients with NDBE,
such as those with a family history of EAC.”

Progression Risk Factors:
“Risk factors for BE and EAC include male
sex, white race, age older than 50 years,
family history of BE, increased duration
of reflux symptoms, smoking, and
obesity.”
ASGE Standards of Practice Committee, Evans JA, Early DS, et al. The role of endoscopy in Barrett's esophagus and other premalignant conditions of the
esophagus. Gastrointest Endosc. 2012 Dec;76(6):1087-94.

Confirmed LGD: Increased Risk of Progression

N

Study Type

Progression to HGD/EAC

Study

25

Retrospective

12.9% (annual rate of progression)

Skacel et al. 2000

127

RCT

13.6% (annual rate of progression)

Shaheen et al. 2009

147

Prospective

13.4% (per patient-year)

Curvers et al. 2010

293

Retrospective

9.1% (per-patient year)

Duits et al. 2014

85

Prospective

9% (annual rate of progression)

Clark et al. 2014

136

RCT

11.8% (per patient-year)

Phoa et al. 2014

125

Retrospective

6.6% (annual rate of progression per KaplanMeier method), 14.8% first year

Small et al. 2015

Ablation Therapy
• Thermal
– • Radiofrequency
– • Cryotherapy

• Mechanical
 Endoscopic mucosal resection
 Endoscopic submucosal dissection

RFA of Barrett’s Esophagus With Low
Grade Dysplasia: Complete Eradication

From Shaheen NJ et al. NEJM 2009;360:2277-88.

Endoscopic Therapy of Barrett’s
Esophagus
• Eradication therapy recommended for
confirmed HGD-not surveillance
Strong recommendation
Moderate quality evidence
• EMR recommended for patients with
dysplasia & visible lesion
Strong recommendation
Moderate quality evidence
From Spechler SJ et al. Gastroenterology 2011;140:1084-91.

ACG Clinical Guideline Management of
HGD and Early CA in BE
•

“Patients with BE and confirmed HGD should be
managed with endoscopic therapy unless they have
life-limiting comorbidity” (strong recommendation,
high level of evidence)

•

“In patients with T1a EAC, endoscopic therapy is the
preferred therapeutic approach, being both effective
and well tolerated” (strong recommendation, moderate
level of evidence)

•

“In patients with dysplastic BE who are to undergo
endoscopic ablative therapy for nonnodular disease,
RFA is currently the preferred endoscopic ablative
therapy” (strong recommendation, moderate level of
evidence)

Shaheen et al., ACG Clinical Guideline: iagnosis and Management of Barrett’s Esophagus. Am J Gastroenterol 2015 Nov 3. doi:
10.1038/ajg.2015.322. [Epub ahead of print]

Endoscopic Mucosal Resection

Radiofrequency Ablation of Barrett’s Esophagus

Human Esophagus
Radiofrequency
Ablation Depth

Epithelium
Lamina Propria
Muscularis Mucosae
G

Submucosa
Muscularis Propria
Keys to Endotherapy:
1. Uniform mucosal removal
2. Controlled depth of
ablation

Smith CD, Bejarano PA, Melvin WS, et al. Endoscopic ablation of intestinal metaplasia containing high-grade
dysplasia in esophagectomy patients using a balloon-based ablation system. Surg Endosc 2007;21:560-569.
Overholt BF, Lightdale CJ et al. Photodynamic therapy with porfimer sodium for ablation of high-grade dysplasia in
Barrett's esophagus: international, partially blinded, randomized phase III trial. Gastrointest Endosc. 2005 Oct;
62(4):488-98.
Sharma P, Wani S, Weston AP, et al. A randomised controlled trial of ablation of Barrett's oesophagus with
multipolar electrocoagulation versus argon plasma coagulation in combination with acid suppression: long term
results. Gut. 2006 Sep;55(9):1233-9.
Grade AJ, Shah IA, Medlin SM, Ramirez FC. The efficacy and safety of argon plasma coagulation therapy in
Barrett's esophagus. Gastrointest Endosc. 1999 Jul;50(1):18-22.
Kim HP et al. . Focal endoscopic mucosal resection before radiofrequency ablation is equally effective and safe
compared with radiofrequency ablation alone for the eradication of Barrett’s esophagus with advanced neoplasia.
Gastrointest Endosc 2012 Oct; 76(4):733-9.
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Photodynamic
therapy/Multipolar
electrocoagulation/
Argon Plasma
Coagulation/
Cryotherapy depth?
Endoscopic
Mucosal
Resection

Surgical Depth

Barrett’s Esophagus Summary
Ablation of non dysplastic Barrett’s esophagus will not
make sense unless need for surveillance eliminated
Ablation of low-grade dysplasia should be considered
if confirmed by expert pathologists especially if
multifocal

Ablation of HGD/early cancer is an excellent
alternative to surgery
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