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Abstract: Esophageal cancer is the sixth commonest cause of cancer death worldwide.
It predominantly occurs in two histological types, ie, squamous cell carcinoma and
adenocarcinoma, each with its own distinct geographical distribution and natural history.
The incidence of esophageal adenocarcinoma is rising, as is that of its precursor lesion,
Barrett’s esophagus, which consists of metaplastic change in the squamous mucosa of the
esophagus in response to damage by gastroesophageal reflux disease. The principal risk fac-
tors for esophageal cancer are cigarette smoking and alcohol consumption, reflux disease,
and obesity. In tumors without local invasion or distant metastases, surgery remains the
treatment option of choice, although there are considerable differences of opinion regard-
ing the roles of chemotherapy and radiotherapy. A wide variety of endoscopic treatments
are available for dysplastic lesions and palliation. Despite the availability of increasingly
complex imaging modalities and expensive and possibly ineffective attempts at screening,
the evidence base is conflicted and the prognosis remains poor. However, from a recent
large systematic review, three clear recommendations can be made, ie, use of endoscopic
resection for high grade dysplasia, use of radiofrequency ablation for residual premalig-
nant lesions, and, finally, prevention of risk factors for cancer, such as smoking, alcohol
consumption, and obesity.
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Introduction

The recent onset of dysphagia for solids in an otherwise fit elderly man is the all too
common presentation of esophageal cancer, which is more than likely to be locally
advanced at the time of diagnosis and hence incurable. This remains the unfortunate
reality for most of our patients with esophageal cancer.

Esophageal cancer is the sixth most common cause of cancer death worldwide.!
What we term loosely as esophageal cancer refers for the most part to two histologi-
cally distinct malignancies, ie, esophageal adenocarcinoma and esophageal squamous
cell carcinoma. The two entities are usually discussed together, particularly in terms
of treatment, but do differ in etiology, pathogenesis, and response to treatment.
Tumors in the lower esophagus are more likely to be adenocarcinomas, whereas
tumors in the upper esophagus are more likely to be squamous carcinomas with
lymph node involvement. While squamous tumors have been decreasing, esopha-
geal adenocarcinomas represent the only gastrointestinal tract tumor increasing in
incidence.
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Epidemiology
In 2008, an estimate of new esophageal cancer cases reported
482,300 cases and 406,800 deaths worldwide.? The incidence
of esophageal cancer varies considerably across the world.
Particularly high rates are seen in northern Iran, southern
Russia, northern China, and southern and eastern Africa.’
The lowest rates are seen in western and middle Africa and
central America. The geographical distribution has a similar
pattern for men and women although the risk of developing
esophageal cancer is three to four times greater in men.>
Esophageal cancer can occur in a variety of histological
types, but the vast majority is either squamous cell carcinoma
or adenocarcinoma. In high risk areas, the commonest cancer
is squamous cell carcinoma, but in lower risk areas such as
the UK and the US, adenocarcinoma has overtaken squamous
cell carcinoma in incidence rates. This change appears to
be related to a true increase in the incidence of esophageal
adenocarcinoma.*

Etiology

There are several well established risk factors for the devel-
opment of esophageal cancer, increasing the likelihood of
adenocarcinoma or squamous cell carcinoma or both. The
key etiological factors can be divided into those to do with
lifestyle, predisposing illness, nutritional deficiencies, and
lower socioeconomic status.

The major implicated lifestyle factors are tobacco smoking
and alcohol consumption. A recent prospective cohort study
from The Netherlands demonstrated an increased risk of
esophageal squamous cell carcinoma and esophageal adeno-
carcinoma associated with cigarette smoking.’ Alcohol was
associated with an increased risk of esophageal squamous cell
carcinoma, but not with esophageal adenocarcinoma. Alcohol
and smoking together appeared to have a synergistic effect in
the development of esophageal squamous cell carcinoma.

Predisposing conditions causing esophageal stasis
or gastro-esophageal reflux predispose to esophageal
cancer. Achalasia where there is a hypertonic lower
esophageal sphincter and loss of body peristalsis resulting
in esophageal stasis has been shown to increase the risk
of both esophageal adenocarcinoma and squamous cell
carcinoma.® Simple reflux disease and its predisposing condi-
tions, such as obesity and hiatus hernia, have been demon-
strated to cause a modest increase in the risk of esophageal
adenocarcinoma.” Of more significance in terms of risk is the
reflux-related condition, Barrett’s esophagus.

Barrett’s esophagus was originally described in
1950.% It represents metaplastic change occurring in the

esophageal squamous mucosa in response to reflux damage.
The components of Barrett’s esophagus are replacement of
the normal squamous lining with columnar epithelium con-
taining specialized intestinal metaplasia. The prevalence of
Barrett’s in the population is 2%, affecting men twice as often
as women.”!* As with esophageal adenocarcinomas, Barrett’s
esophagus appears to be increasing in incidence. A recent
study analyzing 11,028 patients in Denmark discovered the
absolute annual risk of developing adenocarcinoma was
0.12%, which is significantly less than previously thought.'
Similar to the relationship between colorectal cancer and ade-
nomatous polyps, there is a distinct histological progression,
with low grade and high grade dysplasia occurring before
frank adenocarcinoma. This has encouraged the development
of endoscopic screening programs for monitoring Barrett’s
esophagus, although their utility remains unclear."

A strong positive correlation with lower socioeconomic
status has been noted in studies of the incidence of esopha-
geal cancer. As is so often the case, it is difficult to eliminate
confounding factors, such as cigarette smoking, which are
also associated with a lower socioeconomic status.'?

In addition to the above risk factors, there are other
putative factors that may increase the risk but are as yet
insufficiently researched. These include opium consump-
tion, hot drinks, drugs such as beta-adrenergic agonists
and bisphosphonates, human papillomavirus, inadequate
oral hygiene, and occupational hazards, such as silica or
asbestos exposure.'*!* Various chemical carcinogens are
also implicated in the development of esophageal cancer, for
example, polycyclic aromatic hydrocarbons and N-nitroso
compounds. These and many others are found in cigarette
smoke, explaining in part at least the impressive carcinoge-
nicity of the habit.

Diagnosis and staging

The majority of patients present with dysphagia or hemate-
mesis, and thus the initial investigation is usually an upper
gastrointestinal endoscopy which allows direct visualiza-
tion of the lesion and multiple biopsies to be taken. If a
barium swallow were the initial investigation identifying
a lesion, a subsequent endoscopy would be required for
histological diagnosis. Early lesions can appear as ulcers,
nodules, or plaques, with more advanced lesions appearing
as mass lesions which may be ulcerated or stenosing. The
diagnostic accuracy improves with the number of biopsies
taken, and at least six biopsies are advised.'*! In Barrett’s
esophagus, multiple four quadrant biopsies at 2 cm intervals
up the Barrett’s segment increase diagnostic accuracy and
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improve the differentiation of high grade dysplasia from
adenocarcinoma.!®

Endoscopic developments such as high-resolution endos-
copy, chromoendoscopy, narrow band imaging, and auto-
fluorescence are increasingly being used to aid diagnosis.!”
Accurate biopsy histopathology remains the gold standard
for diagnosis.'®

Following diagnosis, the staging of esophageal cancer
uses the TNM system, assessing local infiltration through the
layers of the esophageal wall and into surrounding tissues (T),
local lymph node metastases (N), and distant metastases (M).
The purpose is to determine the most appropriate treatment
for each patient, and whether any intervention is likely to be
curative or palliative. The 2010 edition of the TNM staging
system of the American Joint Committee on Cancer (AJCC)
and the Union for International Cancer Control for esopha-
geal cancer differs from previous editions in that there are
different stage groupings for squamous cell carcinomas and
adenocarcinomas."’

The optimum investigations to score the malignancy com-
prise an initial computed tomography (CT) scan, endoscopic
ultrasound (EUS), and fused CT and 2['*F]fluoro-2-deoxy-D
glucose (FDG) positron emission tomography (PET/CT).
EUS is used particularly to assess the depth of tissue inva-
sion and metastases into regional and celiac lymph nodes,
while PET/CT is used to detect metastases in distant tissues
and lymph nodes.

A 2008 meta-analysis comparing EUS, CT, and PET indi-
vidually demonstrated that regional lymph node metastases
were detected with the most sensitivity by EUS, although
CT and PET scans were far more specific.?’ EUS was more
sensitive and specific for celiac and abdominal lymph node
metastases. There was no statistically significant differ-
ence between CT and PET scans individually for detection
of distant metastases. A 2007 prospective study from The
Netherlands examined the use of PET following extensive
staging including CT and EUS-guided fine needle aspiration,
and demonstrated that in a wide range of disease severity
according to TNM stage and with the preceding tests, PET
only upstaged the original diagnosis in 4%. The authors
were uncomfortable with the use of PET as routine in clini-
cal practice, given the false positive rate of 7.5% and false
negative rate of 4.5%, recommending that it be used in more
advanced cancers.”!

Combined PET/CT imaging through two sequential
scans aims to identify pathological uptake of glucose by
tissues and the precise anatomical location. A UK-based
cohort study of 191 patients examined the effect of PET/CT

on staging versus CT and EUS alone.” Staging was altered
in 34% and subsequent management in 26% of cases, with
a sensitivity of 91% and a specificity of 94%. A similar
study from Israel gave a sensitivity and specificity of 81%
and 90%, respectively.”® A retrospective study concerning
the years 2001-2004 compared the efficacy in lymph node
detection between a fusion of CT and PET and side-by-side
CT and PET, and found no statistically significant difference,
although the hybrid of CT and PET (PET/CT) had a higher
sensitivity and sensitivity, both at 87% compared with 80%
and 83%, respectively.?

These imaging methods each have limitations. EUS only
has a 5 cm penetration depth, CT scans are unable to detect
lymph node metastases in normal-sized lymph nodes, and
may give a false positive result in enlarged lymph nodes
which are not attributable to malignant infiltration. FDG-PET
is limited in recognizing lesions less than 1 cm in diameter
or nodes adjacent to the primary tumor.?’ CT/PET also has
its limitations, including difficulty differentiating inflamma-
tory changes from neoplastic ones in lymph node stations
or lymphatic tissues.” The UK cohort study demonstrated
a false positive detection rate of 5%, most frequently from
increased uptake in the liver.?? One percent of the patients
were reported falsely negative for metastases. This demon-
strates the importance of multiple imaging investigations
and the need for care in the use of PET/CT results in early
disease, where a false positive would prevent the patient from
receiving a potentially curative management strategy.

Prior to the latest edition of the AJCC staging guidelines,
there was controversy over where tumors of the esophago-
gastric junction fit in the classification. Siewert and Stein in
1998 divided tumors occurring within 5 cm proximal and
distal to the cardia into three types based on the anatomical
location of the center of the lesion, ie, adenocarcinoma of the
distal esophagus, true carcinoma of the cardia, and gastric
carcinoma.?® A 2009 study compared the characteristics of
tumors of the esophagogastric junction and those in the distal
esophagus according to the Siewert classification, concluding
that there was little difference in survival or recurrence post
esophagectomy.?’” The 7th edition of AJCC staging guide-
lines now combines tumors with centers in the esophagus,
esophagogastric junction, and proximal 5 cm of the stomach,
a move supported by the existing data."

Management

The management of esophageal cancer relies hugely on
the staging discussed above. A multidisciplinary approach
in units with sufficient throughput of patients is desirable,
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with surgery, gastroenterology, pathology, radiology, and
palliative care involvement. The management of both
localized and advanced cancer is controversial, with many
previous studies combining different sites of esophageal
tumor as well as histological type. With localized disease,
the traditional approach of surgery as standard treatment
is now recognized to be generally inferior to a multimodal
approach. Management of tumors of the cervical esophagus
is along the lines of that for head and neck squamous cell
cancer, which is predominantly radiotherapy and will not be
discussed further here.

Surgery

There have traditionally been two principal approaches in
the surgical management of esophageal cancer, ie, the tran-
shiatal esophagectomy and the transthoracic esophagectomy.
The Ivor-Lewis transthoracic esophagectomy involves a
laparotomy and right thoracotomy with an intrathoracic
anastomosis, while the transhiatal esophagectomy involves
an upper midline laparotomy and a left neck incision.

Modifications to these operations have been described
in the literature, for example, the left transthoracic
oesophagectomy and the tri-incisional esophagectomy,
which is a modification of the McKeown technique combin-
ing the two above approaches, resulting in a transthoracic
esophagectomy with a cervical anastomosis.”®?* These will
not be discussed in detail here.

A comprehensive meta-analysis of English language
literature comparing the two techniques is rather unhelpful in
recommending one over the other.* This was a meta-analysis
of 52 studies comprising 5905 patients, excluding any surgery
with the aim of palliation. The findings indicated that there
was no significant difference in five-year survival between
the two approaches.

Transthoracic esophagectomies were shown to retrieve a
mean of eight more lymph nodes than transhiatal esophagec-
tomies, although it was pointed out that only one of the
52 studies met the minimum recommended lymph node
retrieval identified in a previous study since adopted by the
AJCC in the 7th edition of their cancer staging manual.’!
The transthoracic esophagectomy was on average longer by
85 minutes, and required a hospital stay of four days longer
than transhiatal esophagectomy, though there was no sig-
nificant difference in blood loss between the two operations.
No significant difference was seen between the two regard-
ing the risk of cardiac complications, chyle leak, hemor-
rhage, pneumothorax, pleural effusion, acute lung injury,
atelectasis, pulmonary embolism, and renal insufficiency.

The transthoracic esophagectomy was shown to have a higher
early mortality in the first 30 days or during the hospital stay.
It also had a higher rate of respiratory complications, although
heterogeneity was significant. Transthoracic esophagectomy
demonstrated a higher rate of pneumonia and wound infection
with no significant heterogeneity. Transhiatal esophagectomy
showed higher rates of anastomotic leaks, anastomotic
strictures, and vocal cord paralysis, also without significant
heterogeneity.

There was no difference in operative approach for tumors
of the middle and lower esophagus, though it was noted that
for those of the upper and cervical esophagus, transhiatal
esophagectomy was performed more frequently. It was also
noted that the transthoracic esophagectomy approach was
more often used in advanced stages of esophageal cancer.

Although there seems to be a lot of useful information
in this study, the overriding message of the conclusion is
that the previous literature is insufficient to provide defini-
tive guidance on the surgical management of esophageal
cancer, specifically whether the transthoracic or the tran-
shiatal approach should be preferred. The final conclusion
of the authors was that although there was no demonstrable
difference in 5-year survival, the quality of the informa-
tion was such that this should not be wholly trusted. More
robust studies in the future may give a clearer picture, but
for now the evidence is not available. The article identified
potentially misleading factors in the studies, for example the
more advanced stages of cancer typically preferred for the
transthoracic approach. One might expect a higher survival
rate in the transthoracic esophagectomy group if this were
accounted for.

The work of Rizk et al, among others, was instrumental in
demonstrating that the number of involved lymph nodes was
of more prognostic significance in the staging of esophageal
cancer than anatomical location, resulting in the updated
7th edition of the AJCC staging system.*? Eighteen lymph
nodes was determined to be the minimum number required
to be resected and analyzed, below which the disease was
believed to be understaged.

Worldwide, there are different approaches to lymph node
resections. Three-field lymph node dissection has tradition-
ally been more prevalent in Japan, developed in response
to reports of cervical lymph node metastases in esophageal
squamous cell carcinoma following surgical resection. The
relevance in the Western population has been questioned
due to the increasing prevalence of adenocarcinoma and
the increased risks this technique incurs. Altorki et al dem-
onstrated the survival benefit of three-field lymph node
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dissection in a small study measuring the prevalence of
cervical lymph node metastases in esophageal cancers.*
Importantly, the study showed that 36.25% of patients had
metastases involving cervicothoracic nodes, seemingly
independent of whether squamous cell carcinoma or adeno-
carcinoma, and also independent of tumor location within
the esophagus.

A study from 2005 assessing the effect of lymphatic spread
and tumor type demonstrated that in early (mucosal and sub-
mucosal spread) esophageal cancer, adenocarcinoma was asso-
ciated with a better five-year survival of 83.4% compared with
62.9% for squamous cell carcinoma.’* Part of the decreased
survival associated with squamous cell carcinoma may be due
to the increased risk of lymphatic spread when compared with
that of adenocarcinoma in this study. Esophageal squamous
cell carcinoma also shows a more aggressive form of lymphatic
spread, with less than 60% of involved lymph nodes in close
proximity to the primary tumor compared with greater than
85% in esophageal adenocarcinoma. It was hypothesized
that this might be explained by chronic inflammation associ-
ated with reflux in adenocarcinoma causing occlusion of the
superficial lymphatic channels.

In practice, the surgical experience, tumor type and
location, proposed lymphadenectomy, and patient factors
determine the surgical approach. In general terms, patients
with middle and upper third squamous tumors with lymph-
adenopathy may achieve more effective mediastinal lymph-
adenectomy from a transthoracic approach. In patients with
distal adenocarcinoma, lymph node spread is more likely
to be abdominal and hence the transhiatal approach may be
more appropriate.

Minimally invasive surgery
Minimally invasive esophagectomies (MIE) are becoming
increasingly popular, although there is still limited definitive
evidence as to their efficacy. The technical difficulty of MIE
has been well established, as has the large variety of differ-
ing approaches. There have been many trials which have
typically been small in size, but comparison between them
has proved difficult due to differing techniques, although
reports are encouraging. At a single institution with consid-
erable experience, Luketich et al reported good outcomes
in a large 222 patient study, reporting a lower mortality rate
(1.4%) and a shorter hospital stay when compared with open
esophagectomy.*

Complications of the laparoscopic approach are similar
to those for open surgery, particularly anastomotic leak and
pulmonary complications, such as pneumonia and atelectasis.

A prospective study in 2008 measuring short-term out-
comes following MIE reported a postoperative morbidity
of 47%, including ischemic necrosis of the conduit, conduit
leaks, pneumonia, chylothorax, and temporary vocal cord
paresis.’® The majority of these patients were stage III
adenocarcinomas. A retrospective study by Nafteux et al
comparing MIE with open esophagectomy showed that there
were fewer respiratory complications but an increased risk
of gastrointestinal complications, particularly gastroparesis.*’
Oncological outcome and 5-year recurrence-free survival
were comparable.

Ideally, laparoscopic esophagectomy aims to minimize
incisional pain, decreasing the risk of respiratory complica-
tions and reducing recovery time. A retrospective study by
Bonavina et al in 2004 compared two groups, suggesting
that in patients without liver metastases or gross nodal
involvement noted on laparoscopy, a left cervicotomy was
more effective in high risk patients and right thoracotomy
in low risk T2-3 patients.*® They also discussed the use of
videomediastinoscopy for visualizing endodissection of the
upper thoracic esophagus compared with the blind dissection
previously required. This is encouraging but a randomized
controlled trial is required to validate their conclusions.

It is difficult to assess the prevalence of anastomotic leaks
due to the differing definitions used by the various studies. It
remains a high mortality complication. Respiratory compli-
cations appear to be higher compared with open esophagec-
tomy, but again it is difficult to draw definite conclusions
given the lack of standardization.*

A meta-analysis and systematic review of minimally
invasive versus open esophagectomy showed that MIE
appeared to have reduced mortality compared with open
transthoracic esophagectomy, although there was no statisti-
cal significance.”’ The authors concluded that although MIE
appeared to provide few significant advantages other than a
reduced hospital stay, the lack of randomized controlled trials
comparing open and minimally invasive esophagectomies
meant that very few conclusions could be drawn.

A randomized prospective study is preparing to compare
an open approach using a right thoracotomy with MIE using
right thoracoscopy.*! This should provide the best evidence
of whether the use of MIE is comparable or even superior
to the traditional open approach.

Chemotherapy, radiotherapy,

and chemoradiotherapy
Considerable controversy surrounds the optimum use of
chemotherapy and radiotherapy. Studies have often been
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difficult to interpret due to the fact that different tumor types
and sites were not always distinguished. In a recent assess-
ment of the various studies and meta-analyses relating to
neoadjuvant chemoradiotherapy and chemotherapy, the con-
tradictory nature of the evidence base was highlighted.*

The results of preoperative chemotherapy have been
conflicting. There are two main studies supporting the use
of neoadjuvant chemotherapy in the UK, ie, the Medical
Research Council OEO2 and the MAGIC (Medical Research
Council Adjuvant Gastric Infusional Chemotherapy) trials.
The Medical Research Council OEO2 trial demonstrated that
the use of preoperative chemotherapy led to improved survival
without additional adverse effects when compared with
surgical resection alone.® The MAGIC trial demonstrated that
preoperative chemotherapy and surgery led to a higher five-
year survival compared with surgery alone in patients with
adenocarcinoma of the stomach, esophagogastric junction,
and lower esophagus.** There are other trials that have
demonstrated no benefit from neoadjuvant chemotherapy in
the treatment of esophageal cancer.*¢

Neoadjuvant chemoradiotherapy is considered the preop-
erative treatment of choice in many countries, with several
trials demonstrating an increased efficacy compared with
surgery alone, with a 13% survival advantage at 2 years.*’
However, this holds for both squamous and adenocarcinomas.
In certain studies, the advantage was more pronounced in the
squamous group, unlike that in preoperative chemotherapy,
which seemed to favor adenocarcinoma. Drugs in most
chemoradiotherapy regimes include a platinum agent such as
cisplatin and a fluoropyrimidine such as 5-fluorouracil.?

In terms of adjuvant chemotherapy, the surgery-associated
morbidity often makes chemotherapy inappropriate. In
a meta-analysis of patients having adjuvant therapy, no
survival advantage was seen.?’

The use of chemoradiation as a definitive treatment in
localized squamous cancer has been recommended and has
the advantage over surgery/chemoradiation with regard to
better reported quality of life in the short term, although
quality of life at 1 and 2 years is comparable in comparative
studies.** In terms of survival benefit, there appears to be
little difference and it has been advocated that surgery should
be reserved for those with localized squamous tumors who
have residual disease at the end of chemoradiation.

For adenocarcinoma, where surgery is inappropriate, usu-
ally due to comorbidity or patient choice, definitive chemora-
diation is a valid approach.’' Preoperative radiotherapy alone
in patients with resectable squamous or adenocarcinoma
offers no significant benefit and is thus not recommended.*

Screening and treatment

of precursor lesions

Patients investigated for upper gastrointestinal symptoms
who are found to have Barrett’s esophagus are increasingly
being offered endoscopic screening, usually on a 2-yearly or
3-yearly basis. The clinical benefit and cost-effectiveness of
these programs is somewhat unclear, and recent data suggest
that there needs to be risk stratification in determining the
population to screen.!!

The aim of these programs is to identify those patients at
particularly high risk with low grade or high grade dysplasia
or carcinoma in situ to allow intervention preventing the
progression to invasive cancer. However, identification of
dysplasia is problematic and has relied on multiple biopsies.
New techniques such as chromoendoscopy, narrow band
imaging, magnification endoscopy, and autofluorescence
endoscopy may yet offer techniques to target areas of prema-
lignant change rather than relying on random biopsies.

The traditional approach for those identified with high
grade dysplasia has been oesophagectomy, but newer
endoscopic techniques have been introduced with the aim
of locally removing or destroying the neoplastic tissue and
allowing regrowth of squamous mucosa. The techniques of
endoscopic mucosal resection and dissection involve excising
the abnormal mucosa and have the advantage of providing
a histological specimen. Endoscopic mucosal resection has
been successfully employed to remove localized early tumors
with low morbidity and five-year disease-free survival of
95%, with equivalent long-term survival when compared
with surgery.*** Such procedures need to be carried out in
high volume tertiary referral centers.>

Endoscopic mucosal resection essentially involves the
very careful mapping of areas of dysplasia or carcinoma
in situ followed by endoscopic excision of the tissue.
A number of techniques have been employed. The most
commonly used technique is to raise the lesion by injec-
tion into the submucosal layer. Using a transparent cap
attached to the endoscope with an attached snare, the lesion
is sucked into the cap, the snare employed, and the lesion
resected by diathermy. An alternative technique without
submucosal injection is to use a variceal ligation device to
band the lesion which is then subsequently captured with
a polypectomy snare. A development from the original
banding technique is the multiband mucosectomy device
which allows multiple resections without removal of the
endoscope. Endoscopic mucosal resection by whichever
technique is now the best minimally invasive therapy for
high grade dysplasia and its effect lasts for several years.**>’
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Treatment with high-dose proton pump inhibitors is advo-
cated post procedure, and the ulcerated areas take 3—6 weeks
to heal. The main complications are bleeding, stricture
formation, and perforation.

Another technique which is widely used in the east, and
now has some experts in the west is endoscopic mucosal
dissection. This is technically more demanding and, as
yet, large randomized comparisons of endoscopic mucosal
resection have yet to be completed, but results from smaller
studies are encouraging.*®

Photodynamic therapy, argon plasma coagulation, and
radiofrequency ablation destroy the abnormal mucosa but do
not provide a specimen, and may only have a limited depth
of destruction. However, expert evidence published in a huge
international consensus has indicated they are useful adjuncts
to endoscopic mucosal resection.*

Photodynamic therapy relies on the principle that certain
chemicals (photosensitizers) which are preferentially taken
up by neoplastic tissue can be activated by light, producing a
cytotoxic reaction by releasing oxygen radicals in the tissue
which results in tissue necrosis. The current photosensitizers
are either given intravenously or orally, and the light activa-
tion is provided by laser, ideally with a balloon diffuser, to
give a more even distribution of light to the tissue. A study
of 208 patients with Barrett’s esophagus and high grade
dysplasia demonstrated significant disease eradication in
those treated with photodynamic therapy and omeprazole
when compared with omeprazole alone.®® A systematic
review showed stricture formation in 18.5% of patients and
development of photosensitivity in 26.4%, and progression
of high grade dysplasia to cancer has been shown to occur
in 13% of patients.®' The technique is expensive and limited
to a few centers at present.

Argon plasma coagulation ablation is a noncontact
thermal electrocoagulation technique which involves the
passing of an electrical current through argon gas into the
tissue. A prospective study of 40 patients post fundoplica-
tion compared endoscopic surveillance with argon plasma
coagulation.®? Complete ablation was achieved in 63% of
those treated with argon plasma coagulation. Of 29 patients
with high-grade dysplasia in a 2004 study, 22 showed
complete regression.® The mean duration of follow-up was
37 months. A comparison of argon plasma coagulation with
photodynamic therapy showing that the two modalities had
comparable efficacy.®* Complications have been shown
to include perforation, stricture formation, and “buried”
Barrett’s glands, ie, metaplastic epithelium beneath the
neosquamous epithelium, 636366

Radiofrequency ablation is a newer technique for mucosal
ablation by which electrical energy delivered via an elec-
trode array attached to the end of an endoscope destroys the
mucosa. This can be delivered in a circumferential or focal
manner. A multicenter sham-controlled trial demonstrated
high rates of complete eradication of dysplasia (90.5%, 81%
of high grade dysplasia) and intestinal metaplasia (77.4%)
when compared with the sham procedure.®’ This study had
a stricture rate of 6% (five patients), with one patient suffer-
ing from gastrointestinal hemorrhage and one patient from
new-onset chest pain.

The above endoscopic resection and ablative techniques
should be viewed as potentially complementary rather than
alternative treatments. In practice, the technique preferred
by each center depends on local expertise and resources.
Endoscopic mucosal resection is the most generally avail-
able technique and currently forms the mainstay of manag-
ing high grade dysplasia. Radiofrequency ablation, argon
plasma coagulation, and photodynamic therapy are evolving
techniques not as yet established or available as endoscopic
mucosal resection. Their future role in managing precursor
lesions is unclear.

Palliative treatment

As discussed above, the majority of patients unfortunately
present with advanced local disease so that noncurative
palliative treatment is the treatment goal. Palliative treat-
ment may also be the only option for those unfit for cura-
tive surgery or refusing surgery. In terms of palliation,
symptomatic control of dysphagia, pain, and bleeding
are the major issues. Significant dysphagia clearly affects
nutrition, but also is a major psychosocial issue, setting
the patient apart from family and friends in terms of eating
and socializing.

Surgical palliation plays no role here because the life
expectancy of these patients is limited, and the morbidity and
mortality of a surgical procedure is high compared with other
interventions. The palliative options include radiotherapy,
chemotherapy, and local treatments such as dilatation,
stenting, laser. and photodynamic therapy. Often multiple
approaches are required to improve quality of life, but the
sustainability of this improvement may be quite variable.

The standard chemotherapy regimen for palliation
of unresectable esophagogastric cancer for many years
was epirubicin, cisplatin, and fluorouracil.®®® However,
more recently, capecitabine and oxaliplatin have been
shown to be as effective as fluorouracil and cisplatin,
with capecitabine showing an admittedly nonsignificant
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trend towards improved survival.” Capecitabine has the
advantage of oral administration compared with the neces-
sity for intravenous infusion of fluorouracil. Capecitabine
was also assessed by the National Institute of Clinical
Excellence as more cost-effective in the guidelines for
gastric cancer.”! The recommended regimens are either
epirubicin, oxaliplatin, and capecitabine, or epirubicin,
cisplatin, and capecitabine.”

External beam radiotherapy alone has been used to palliate
dysphagia but offers little chance of prolonged palliation.” In
combination with chemotherapy, the results are far superior
in those patients fit enough for it.”* The downsides of this
approach relate to the external beam radiotherapy taking a
number of weeks to complete and thus the patient’s decision
regarding potential benefits and life expectancy becomes
very important. Two complications of radiotherapy are the
development of a benign stricture which can usually be
managed by balloon dilatation, and a tracheo-esophageal
fistula. This latter complication is a serious development
which can, of course, develop spontaneously with the tumor,
as well as being associated with radiotherapy. The most
effective treatment is the employment of a covered metal
stent (see below).

Simple endoscopic balloon dilatation can provide some
alleviation of dysphagia but alone is only going to give
very temporary relief, although the procedure has a lower
rate of complications than stent placement.” Covered self-
expanding metal stents can be employed endoscopically and
can be effective in providing quick-acting and long-term
relief from dysphagia.” However, they are of little use in
the upper esophagus and in one study were associated with
complications necessitating further intervention in more than
50% of patients.”’

Neodymium-yttrium-aluminum-garnet (Nd:YAG) laser
offers a method of fulgurating tumor tissue and is especially
useful in exophytic tumors, particularly in the mid and distal
esophagus.” The disadvantages are the risk of perforation
(5%), cost, and frequency of treatments. A low-cost alter-
native is injection of absolute alcohol, although experience
with this is limited.” More sophisticated techniques that have
been tried include injection of cisplatin/epinephrine gel into
the tumor, argon plasma coagulation, and brachytherapy
with the insertion of a radioactive source adjacent to the
tumor.®*#> More recently, photodynamic therapy has been
used (discussed above). Initial reports suggest this technique
may be more effective than using laser.®® In practice, most
units use what they have available and what they have exper-
tise in. This usually means esophageal stenting.

Prevention of esophageal cancer
Clearly control of environmental factors is important in the
prevention of esophageal cancer, probably accounting for
the increasing rate of esophageal adenocarcinoma. Reflux
is a major factor and increasing obesity rates may well be
important. Smoking is also pertinent and is of course already
being targeted for its effects in cardiovascular disease and
lung neoplasia. The evidence for the treatment of reflux in
reducing cancer risk is lacking, but is the focus of ongoing
studies. As with colorectal cancer, there is interest in whether
aspirin can reduce the risk of esophageal cancer. The results
of AspECT (the Aspirin Esomeprazole Chemoprevention
Trial) looking at the effect of proton pump inhibitor and
aspirin treatment on the progression of Barrett’s esophagus
are awaited with interest.®

Conclusion

Cancer of the esophagus remains a lethal tumor, with little
improvement in overall survival over the past 30 years.®
This dismal picture almost certainly relates to a combination
of tumor biology with early malignant cell dissemination
and the fact that the tumors only present late in their natu-
ral history, when they are large and causing symptoms of
mechanical obstruction. Advances in multimodal treatment
and palliative approaches have been significant. An increased
focus on treatment enhancing quality of life in patients with
such a poor prognosis is required.

The steady increase in esophageal adenocarcinomas
represents a major challenge and suggests that we need to
concentrate on etiological factors such as reflux, obesity,
and Barrett’s esophagus which we may be able to modify.%
There has been a recent huge systematic review with
92 international experts indicating that good quality endo-
scopes are important for Barrett’s surveillance, access and
training in endoscopic mucosal resection are essential for
patient management, and, finally, use of radiofrequency
ablation to ablate residual Barrett’s precautionary.® However,
there needs to be a significant investment in studying primary
prevention, identifying, and screening high risk groups and
the optimal management of precursor lesions, ie, “cure is
good but prevention is even better”.
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