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Abstract Making a sizeable contribution to worldwide can-
cer mortality, adenocarcinomas and squamous cell carcinomas
of the esophagus appear to be caused largely by environmen-
tal factors. Descriptive epidemiologic analyses demonstrate
that these cancers occur at markedly different rates in popula-
tions around the world. Moreover, their incidences have
changed greatly over time, strongly suggesting that their
causes are modifiable. For adenocarcinomas, the risk factors
identified consistently in analytic studies include gastroesoph-
ageal acid reflux, obesity, smoking, and male sex. Squamous
cell carcinomas in Western countries have been attributed
largely to smoking, high levels of alcohol consumption, and
poor nutrition. In other parts of the world, poor-quality diets,
thermal injury, exposure to polycyclic aromatic hydrocarbons,
and poor oral health have been implicated. Prevention strate-
gies targeting these exposures offer a logical foundation for
action, although the outcomes of prevention trials have been
frustratingly ineffective to date. Novel approaches to early
detection are currently under development and may prove
useful for disease control in high-incidence settings.
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Introduction

Cancers of the esophagus are the eighth most commonly
occurring cancers worldwide and the sixth most common
cause of cancer mortality, accounting for an estimated
400,000 deaths each year [1]. Two main types of esophageal
cancer are recognized histologically—namely, esophageal
squamous cell carcinoma (ESCC) and esophageal adenocar-
cinoma (EAC). This review discusses the key epidemiologic

features of each cancer, briefly outlines the risk factors for
both types, and assesses opportunities for prevention in the
broader sense, including strategies directed toward primary
prevention and early detection.

Descriptive Epidemiology of Esophageal Cancer

The incidences and relative proportions of ESCC and EAC
vary enormously across populations (see Fig. 1a, b). In most
regions, ESCC accounts for the vast majority of all diagnoses
of esophageal cancer (Fig. 1a); however, in a relatively small
number of industrialized countries of predominantly Europe-
an heritage, the numbers of cases of EAC now exceed the
numbers of ESCC cases. In most populations, the combined
incidences of cancers of the esophagus are between 4 and 8
cases per 100,000 per year, but much higher rates are observed
in some populations (Fig. 1b). Two belts of particularly high
incidence are recognized, one following the old Silk Road
from northern and central China, across central Asia and into
northeastern Iran, the other extending in a broad swath from
eastern to southern Africa. While a number of environmental
factors have been causally associated with each type of esoph-
ageal cancer and likely explain much of the variation in type-
specific incidence across populations, marked differences in
EAC and ESCC incidence rates have been observed between
white, black, Asian, and Hispanic populations within the USA
(Fig. 2), suggesting that heritable factors may also be at play.

It is important to note that the relative excess of EAC cases
in industrialized populations is a recent phenomenon. Prior to
about 1970, EAC was a rare cancer, but then the incidence of
EAC began to climb in several countries around the world,
including the USA, the UK, and Australia, and in Scandina-
via. Even so, it was not until the mid- to late 1990s that the
numbers of EAC cases exceeded the numbers of ESCC cases.
In most of these populations, the rate of the increase in the
incidence of EACwas greater than for any other major cancer,
averaging about 7 % per year [2]. While some reports suggest
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that the incidence may now be stabilizing [3, 4], others sug-
gest that the rates are continuing to rise and speculate that birth
cohort effects will continue to drive incidence rises in the
foreseeable future [5].

In Western populations, esophageal cancers tend to occur
most commonly in the sixth and seventh decades, with a
median age of diagnosis of 67 years in the US population
[6]. Both types of esophageal cancer are more common inmen
than in women in Western populations; for EAC, the sex ratio
is very high, averaging around 5:1 in most registries that
report type-specific data.

Risk Factors for Cancers of the Esophagus

Esophageal Adenocarcinoma

Established risk factors for EAC include frequent gastro-
esophageal acid reflux, obesity, the presence of hiatus
hernia, and smoking; factors that have been inversely associ-
ated with EAC include frequent use of aspirin or nonsteroidal
anti-inflammatory drugs (NSAIDs) and infection with
Helicobacter pylori. The evidence underpinning these associ-
ations is reviewed briefly below. A host of other factors have
been investigated as potentially conferring increased risks of
EAC, including poor diet, low or high intakes of specific
nutrients, alcohol intake, and various medications that might
promote reflux, with inconsistent findings overall.

Gastroesophageal Acid Reflux

Clinicians have long observed that patients with EAC
typically report a history of frequent and severe acid
regurgitation, and this impression has been confirmed
subsequently in epidemiologic studies using various
methods for assessing past history of reflux [7–12].
The chronic inflammatory state induced by repeated
exposure to gastric acid is assumed to establish a mi-
croenvironment with a high turnover of basal epithelial
cells, coupled with a propensity for mutation through
generation of reactive oxygen species and other molec-
ular pathways [13, 14]. The low-pH environment is also
hypothesized to promote the production of mutagens
from exogenous and endogenous contents of the esoph-
agus (such as nitrosamines from saliva [15–17]). Con-
ditions that predispose to gastroesophageal acid reflux—
notably hiatus hernia—have also been strongly associat-
ed with the risk of EAC [10].

Barrett’s Esophagus

A small proportion of patients with chronic reflux develop a
metaplastic columnar epithelial lining in the distal esophagus,

known as Barrett’s esophagus, which is widely regarded as a
precursor lesion to adenocarcinoma [18]. A detailed descrip-
tion of Barrett’s esophagus and its malignant potential is
beyond the scope of this review; suffice it to say that identi-
fying patients with Barrett’s esophagus has been the principal
preventive strategy for controlling morbidity and mortality
from EAC (see below).

Obesity

Epidemiologic studies of case–control [9, 11, 19–21] and
cohort designs [22, 23] have all reported strong, positive
associations between measures of body size and the risk
of EAC. A recent pooled analysis reported 54 % and
139 % increased relative risks of EAC in people who
were overweight [body mass index (BMI) 25–29.0] or
obese (BMI 30.0–34.9), respectively, compared with
those in the healthy weight range (BMI <25). The risks
increased monotonically with increasing levels of obesi-
ty, such that those with BMI values >40 had more than
350 % increased relative risks of EAC [24]. Several
studies have reported synergistic interactions whereby
obese people who also suffer frequent reflux have greatly
increased risks of EAC, compared with obese people
who are free of reflux [11, 25]. Most infer a causal
association, for which the favored explanation currently
is that male-pattern obesity (abdominal or visceral adi-
posity) has dual effects on raising the risk of EAC. First,
there are the mechanical effects of increasing the pres-
sure on the esophagogastric sphincter, thereby promoting
reflux of gastric acid into the esophagus [26–28]. Sec-
ond, the visceral fat deposits that predominate in men are
metabolically active—more so than the subcutaneous fat
deposits that tend to accumulate preferentially in women
[29]. It is hypothesized that the metabolic disturbances
engendered by visceral fat [including insulin resistance
and increased production of adipocytokines and insulin-
like growth factors (IGFs)], may promote tumor devel-
opment through their anti-apoptotic and pro-proliferative
effects [13, 30, 31].

Smoking

Smoking is a cause of both histologic subtypes of esoph-
ageal cancer [32], although studies consistently report
stronger associations with ESCC (up to 4-fold increased
risks) than with EAC (approximate 2-fold increased
risks). For example, a recent pooled analysis of ten
epidemiologic studies reported a summary odds ratio
(OR) of 1.96 (95 % CI 1.64–2.34) for ever- versus
never-smoking, with a trend of increasing risks with
increasing cumulative exposure to tobacco smoke [33].
Among ever-smokers, those who had quit for more than
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10 years had significantly reduced risks of EAC (0.71,
95 % CI 0.56–0.89), although the risks for this group

remained 72 % higher than those for never-smokers.
The mechanisms through which smoking may cause
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Fig. 1 Frequencies of esophageal cancers in different populations: a
relative proportions; b age-standardized incidence of esophageal squa-
mous cell carcinoma (ESCC) and esophageal adenocarcinoma (EAC) in

populations from Oceania, Asia, Europe, and North and South America
[GLOBOCAN, International Agency for Research on Cancer (IARC)
data]
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EAC are many and include directly genotoxicity to esopha-
geal cells, promotion of gastroesophageal reflux, or the presence
of hazardous compounds, such as polycyclic aromatic hydro-
carbons (PAHs) and nitrosamines [32].

Medications

Given the strong positive associations between gastroesopha-
geal acid reflux and EAC, there has been speculation that drugs
designed specifically to reduce gastric acid secretion [such as
histamine (H2) receptor antagonists and proton pump inhibitors
(PPIs)] should reduce the risk of EAC. A competing hypothesis
has proposed that the risks of cancer may be increased by
bacterial overgrowth in the achlorhydric stomach, leading to
production of carcinogenic nitrosamines. While there is some
evidence of increased bacterial loads in long-term users of acid-
suppressant medications [34], there is no evidence to suggest
increased risks of EAC via this mechanism. A recent meta-
analysis of seven observational studies reported a 71 % reduc-
tion in the risk of EAC or high-grade dysplasia among people
with Barrett’s esophagus treated with PPIs, compared with
those not receiving PPIs [35•]. That said, it is extraordinarily

difficult to untangle medicinal effects through observational
studies because of confounding by indication, hence the out-
comes of chemoprevention trials are keenly awaited [36, 37].

Infection

H. pylori is a species of Gram-negative bacteria that colonizes the
human stomach. Conclusively established as a cause of non-
cardia gastric cancers [38–40], this organism has been associated
with reduced risks of EAC. A recent meta-analysis identified 19
studies that assessed the association between past infection with
H. pylori and the risk of EAC through serologic analyses,
generating a summary risk estimate of 0.56 (95 % CI 0.46–
0.68) [41]. The Cag-A+ strains of H. pylori are associated with
higher pathogenicity for gastric cancer; the small number of
studies that have assessed strain-specific associations for EAC
suggest strong inverse associations with Cag-A+ infection (sum-
mary OR 0.41, 95 %CI 0.28–0.62) but no association with Cag-
A− infections (summary OR 1.08, 95 % CI 0.76–1.53) [41].
Several mechanisms have been proposed for the apparent
protective effect of H. pylori on esophageal neoplasia, inclu-
ding reduced production of gastric acid and ghrelin [42].

Fig. 2 Relative proportions of esophageal squamous cell carcinoma (ESCC) and esophageal adenocarcinoma (EAC) by race in the US population [US
Surveillance, Epidemiology, and End Results Program (SEER) data]
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Nonsteroidal Anti-inflammatory Drugs

NSAIDs are a broad class of drugs that inhibit one or more
cyclooxygenase enzymes. These enzymes are central to many
inflammatory pathways, and there has been long-standing
interest in their potential for preventing the development of
epithelial tumors, particularly in the gastrointestinal tract [43,
44]. A recent pooled analysis of six case–control studies
reported reduced risks of EAC associated with ever-use of
aspirin or NSAIDs (summary OR 0.68, 95 % CI 0.56–0.83)
[45•]. Larger risk reductions were observed among daily users
(summary OR 0.56, 95 % CI 0.43–0.73). Because of concerns
about reverse-causality bias, in which inverse associations
might be induced spuriously because patients with symptom-
atic reflux might avoid using NSAIDs, findings from obser-
vational studies have been interpreted cautiously. Long-term
follow-up of aspirin trials also suggests reductions in the risk
of EAC, however, lending credence to the observational find-
ings [46••]. A large chemoprevention trial is under way to test
this hypothesis formally [37].

Dietary Factors

The majority of studies investigating associations between
diet and EAC have been case–control designs, raising con-
cerns regarding systematic misclassification, since the disease
process is likely to induce dietary changes in the prediagnostic
period. While relatively few prospective studies have been
powered sufficiently to report on EAC outcomes, recent re-
ports from large cohorts suggest that diets high in fruits and
vegetables, or characterized as being “healthy” or “Mediter-
ranean,” confer lower risks of EAC [47–49]. Although the risk
reductions were modest and there are acknowledged limita-
tions even for prospective dietary studies [50], these findings
provide the strongest evidence to date that diet can shape
future risks of EAC.

Alcohol

Many studies have investigated the role of alcohol in EAC
development, and most have found no association [51–56].
The most comprehensive analysis to date, combining records
from more than 1,800 cancer patients and 10,000 control sub-
jects, derived a summary risk estimate of 0.97 (95 % CI 0.68–
1.36) for those who drank more than seven drinks per day,
versus none [57•]. There was some evidence that modest con-
sumption of alcohol may be associated with slight reductions in
risk, although such findings should be interpreted with caution.

Esophageal Squamous Cell Carcinoma

The patterns of occurrence of ESCC are quite distinctive
across populations, likely reflecting distinctive causal

pathways operating in different parts of the world. In Western
populations, ESCC is associated most strongly with smoking,
alcohol, poor diet, and poor oral health. In high-incidence
areas of Asia, Africa, and South America, other factors appear
to operate, and these are reviewed separately below.

Smoking

Tobacco is recognized as a cause of esophageal cancer by the
International Agency for Research on Cancer (IARC). In the
most recent IARC monograph [32], 30 cohort studies and 55
case–control studies were reviewed, and all were found to
report positive associations with ESCC. Most studies have
shown increasing risks with increasing duration and dosage of
cigarette smoking, and all studies examining the effects of
quitting smoking found reduced cancer risks with time since
quitting.

Alcohol

Alcohol is a Group 1 carcinogen and a recognized cause of
ESCC [58]. There is strong epidemiologic evidence that the
effects of alcohol and smoking are multiplicative on a relative
risk scale [59], although alcohol confers increased risks even
in the absence of alcohol. Significantly elevated risks among
never-smokers have been reported for moderate levels of
alcohol intake (1–4 drinks/day; summary OR 1.54) and high
levels of alcohol intake (4+ drinks/day; summary OR 3.09)
[60]; the risks associated with “light” alcohol consumption
(<1 drink/day) suggest no effect on ESCC (summaryOR 0.74,
95 % CI 0.47–1.16). The mechanism through which alcohol
causes ESCC is not well understood and is probably multi-
faceted. Alcohol is not directly genotoxic and does not bind to
DNA [58]; however, it undergoes metabolism to acetalde-
hyde, a known mutagen and carcinogen [61, 62]. Moreover,
the risks of ESCC are increased among those carrying variants
in aldehyde dehydrogenase (ALDH-1), the enzyme responsi-
ble for catabolizing acetaldehyde to acetic acid [63]. In addi-
tion to these hazardous metabolic properties, alcohol may act
as a solvent for other carcinogens and can also lead to nutri-
tional deficiency [58, 61].

Diet

Dietary factors have long been implicated in ESCC develop-
ment, with postulated mechanisms ranging from deficiencies of
specific micronutrients, contamination by carcinogens (e.g.,
through preparation or storage), or overall poor-quality diet.
Despite much research, however, conclusive evidence for any
dietary factors as causal (or protective) agents for ESCC has
proven disappointingly elusive [64]. In northern and central
China, where the rates of ESCC are the highest in the world,
observational studies suggested that deficiencies in
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micronutrients were likely to underlie the burden of ESCC. To
test these hypotheses, two large chemoprevention trials were
implemented—one in the general population [65] and the other
in patients with high-risk precursor lesions [66]—to test a range
of nutritional interventions, but they delivered essentially null
results [67, 68••]. When these findings were placed alongside
null findings from other trials [69, 70], enthusiasm for further
nutritional interventions for ESCC was tempered. More recent-
ly, a small number of cohort studies conducted in bothWestern
and Chinese populations have reported that diets with high
intakes of fruits or vegetables, or with indices of high dietary
quality, are associated with reduced risks of ESCC [47–49, 71].
Thus, while no specific micronutrients can be implicated with
certainty, there remains considerable scientific interest in the
role of dietary factors in ESCC prevention [50].

Maté

An infusion of the herb Ilex paraguayensis¸ maté (also known
as yerba maté) is a popular hot beverage in parts of South
America, including southern Brazil, northeastern Argentina,
Uruguay, and Paraguay. The infusion has been suspected as a
cause of ESCC for decades [72]; a recent systematic review
identified nine epidemiologic studies testing the hypothesis
[73] and reported a summary OR of 2.95 (95 % CI 1.70–5.13)
associated with ever- vs never-drinking maté. There are rea-
sonable grounds for inferring a causal association, including
consistency of effect, dose response, temporality, and biologic
plausibility. The postulated mechanisms for maté carcinoge-
nicity include thermal damage from high-temperature infu-
sions and exposure to PAHs. Very high PAH concentrations
have been detected in both hot and cold infusions from com-
mercial brands of yerba maté [74], and maté drinkers have
high excretion of urinary PAH [75].

Thermal Injury

Chronic consumption of hot fluids (particularly tea and maté)
has been hypothesized to induce thermal injury to the esoph-
ageal epithelium [72]. Novel studies in high-incidence regions
of northern Iran, incorporating measures of drinking temper-
atures, have provided the strongest evidence yet that those
who drink “hot” or “very hot” tea have significantly higher
risks of ESCC (2-fold and 8-fold, respectively) than those who
prefer their tea “warm” [76]. Similar associations have been
reported recently from studies conducted in high-incidence
regions of China [77].

Opium

Consumed rarely in most parts of the world, opium is smoked
or ingested by substantial numbers of people in high-
incidence regions in northeastern Iran, where exposure to

alcohol or tobacco is very low. Case–control studies have
suggested approximately 2-fold increased risks of ESCC as-
sociated with smoking or ingesting both crude and refined
opium, with the relative risks being similarly elevated regard-
less of whether people also smoked tobacco or not [78]. The
mechanisms are unclear, but opium smoke is likely to contain
high levels of carcinogenic PAHs [32].

Poor Oral Health

Tooth loss, periodontal disease, and other markers of poor oral
hygiene have been associated with increased risks of ESCC
and its precursor lesion, esophageal squamous dysplasia
(ESD), in many populations [79–81]. Because poor oral health
is also associated with other risk factors for ESCC—notably
smoking, alcohol, and poor nutrition—confounding is diffi-
cult to exclude, even after adjustment. Poor oral hygiene has
also been consistently positively associated with ESCC
among non-smoking, non-drinking patients in Iran [82], argu-
ing against confounding by those factors in that setting. It is
speculated that oral pathogens may underlie this association,
producing metabolites such as acetaldehyde, nitrites, and ni-
trosamines, all of which have been implicated as epithelial
carcinogens [83, 84].

Aspirin/Nonsteroidal Anti-inflammatory Drugs

Aspirin and NSAIDs have been associated with reduced risks
of epithelial cancers of the gastrointestinal tract, including
ESCC. Case–control studies have reported risk reductions for
ESCC of up to 40 % among frequent consumers of aspirin and
NSAIDs [85, 86], which have been reported similarly in long-
term follow-up of prospective studies and clinical trials [46••].

Infection

Human papillomaviruses (HPVs) cause cancers of the
anogenital tract and oropharynx, and there is intuitive appeal
in the notion that this family of viruses may also cause ESCC.
Numerous case–control studies have reported positive associa-
tions with ESCC [87, 88]; however, more recent studies con-
ducted under sterile conditions with very careful ascertainment
of tumor tissue have failed to replicate those earlier findings
[89, 90]. Large-scale serologic analyses pooling data from
diverse populations have also failed to demonstrate consistently
that cases have higher antibody titers than control subjects [91].
On balance, there is no strong evidence that HPV causes ESCC.

Obesity

In marked contrast to EAC patients, ESCC patients tend to be
significantly smaller than control subjects [22, 92, 93]. While
reverse causality and residual confounding by smoking are
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often cited as possible explanations, reduced risks of ESCC
with increasing BMI have been reported in analyses restricted
to never-smokers [92] and in long-standing cohort studies
restricted to people with high self-rated health [93]. In meta-
analyses, summary estimates have suggested approximately
25 % lower risks per unit increase in BMI (5 kg/m2) [23]. It is
likely that the association is real, but it is too early to infer
causality, since a low BMI can also be a marker of poor
nutrition, an acknowledged risk factor for ESCC.

Primary Prevention

This brief review has enumerated many factors that are asso-
ciated with higher or lower risks of EAC and ESCC, many of
which are amenable to intervention. For EAC, it seems pru-
dent to recommend smoking abstinence for everyone and
weight loss for overweight or obese people. Control of acid
reflux through medical or surgical means, for which observa-
tional studies suggest benefits in reducing the risk of EAC
[94], has clinical appeal and brings symptomatic relief.

For ESCC, it is clear that primary prevention strategies
need to be tailored to the attributable fractions in each target
population. In Western countries, population-wide abstinence
from smoking and alcohol would reduce ESCC incidence
substantially—perhaps by as much as 75–90 % [95, 96]. In
China, large-scale nutritional interventions have been trialed
in high-risk populations, albeit with limited success in terms
of reducing incidence or mortality [66, 67]. The interventions
to date have been focused on specific micronutrients or food
groups, however, as opposed to overall improvement in die-
tary quality. In Iran, localized interventions to reduce con-
sumption of opium and scalding tea might prove beneficial. In
all populations, potentially harmful cooking practices that
contaminate food with PAHs should be eliminated, and pro-
grams to encourage good oral hygiene and to enhance the
availability, pricing, and consumption of fresh fruit and veg-
etables would have clear health benefits beyond ESCC. Final-
ly, while daily intake of aspirin appears to confer reduced risks
of many cancers, including both types of esophageal cancer,
there is insufficient evidence that its benefits outweigh its
harms to recommend this as a population-wide strategy.

Secondary Prevention

Esophageal Adenocarcinoma

Efforts to define strategies to detect EAC early in its
course have been shaped strongly by the paradigm of
the inflammation–metaplasia–dysplasia–neoplasia se-
quence. It is widely believed, although not proven, that

most if not all EAC arises from metaplastic Barrett’s
epithelium. First described more than 50 years ago, the
presence of Barrett’s esophagus has long been known to
confer markedly increased risks of EAC. Initial estimates
suggested rates of progression as high as 1–4 % per year
[97], although with increasing awareness of the diagnosis
and the advent of population-based linkage studies, esti-
mates of the rates of progression have been scaled down-
ward [98] toward 0.1 % per year [99•]. In spite of these
lower rates of progression, early detection efforts have
focused on identifying the pool of patients with Barrett’s
esophagus, with the aim of entering them into periodic
surveillance. A full discussion of the issues is beyond the
scope of this review; however, there are substantial chal-
lenges with this approach, due to the so-called Barrett’s
paradox [100]. First, Barrett’s esophagus is a reasonably
common condition—up to 1 in 50 people may be affected,
yet the vast majority are unaware of their diagnosis.
Second, up to half of all patients with EAC report no
previous symptoms of acid reflux, and more than 90 % of
EAC patients have no prior diagnosis of Barrett’s esoph-
agus. Third, although Barrett’s esophagus is a “precursor”
to EAC, the rates of progression are low, and 95 % of
Barrett’s esophagus patients die from unrelated causes.
For these reasons, most guidelines advise against routine
endoscopic screening of patients with reflux [101, 102].
Mindful of the costs and hazards of invasive tissue-based
screening programs, new population-based strategies are
emerging that attempt to stratify people’s risk on the basis
of easy-to-measure clinical, anthropometric, and environ-
mental factors [103, 104].

For theminority of patients diagnosed with Barrett’s esoph-
agus and thus at risk of progression to cancer, there is as yet no
trial-based evidence for interventions that demonstrably re-
duce risk. Retrospective and prospective observational studies
suggest that aspirin may have a role to play in inhibiting
progression, but this awaits confirmation in clinical trials
[36, 37]. There is also observational evidence that Barrett’s
patients who regularly use PPIs [35•, 94] or statins [105] may
have lower rates of progression to cancer. In terms of lifestyle
modifications, several small trials have delivered ambitious
exercise [106] and dietary [107] interventions to Barrett’s
patients and followed them up for changes in biomarkers.
While those trials successfully delivered their respective in-
terventions and brought about changes in some anthropomet-
ric parameters, there was no evidence that they had any effect
on neoplastic biomarkers.

For patients with dysplastic Barrett’s esophagus, new
ablation technologies have demonstrated efficacy in re-
ducing progression to high-grade dysplasia and cancer
[108, 109]. Larger trials with extended follow-up are
required to demonstrate the long-term effectiveness of
these techniques.
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Esophageal Squamous Cell Carcinoma

Secondary prevention of ESCC has been pursued more vig-
orously in high-incidence areas of China and Iran than else-
where. Prospective studies in China provide strong evidence
that ESD is the precursor lesion for ESCC [110], with 13-year
risks of developing cancer of 24 %, 50 %, and 75 % for
biopsy-proven mild, moderate, and severe ESD, respectively
[111]. ESD can be detected on endoscopy using Lugol’s
iodine staining. (Readers are referred to the excellent review
by Taylor et al. [68••] for a full discussion of the strategies to
prevent ESCC by targeting ESD). A number of endoscopic
methods are available to treat ESD, including endoscopic
mucosal resection, electrocoagulation, and radiofrequency ab-
lation. Clinical trials are under way, evaluating the effective-
ness of these measures.

Summary and Conclusions

Cancers of the esophagus are common, have poor survival,
and exact a high mortality worldwide. The two main histolog-
ical types differ markedly in their distribution and risk factors,
and so they require different strategies for their control. Given
the challenges of early detection and secondary prevention for
both types of esophageal cancer, as well as the high attribut-
able fractions of known causal factors [95, 96, 112, 113],
primary prevention is arguably the preferred strategy for re-
ducing the population burden of these tumors.
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