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Abstract

Background: Oesophageal cancer is the eighth most common cancer and it’s the sixth leading cause of death in the world. The five years overall survival is
reported to be between 15-20%. The aim of this review is to highlight the current trends of management of oesophageal cancer.

Methods: A literature search of PubMed/MEDLINE, EMBASE and Cochrane Library and Central Register of Controlled Trials (CENTRAL) databases
up to November 2014 was conducted.

Results: Oesophageal cancer accounts for almost 3% of all cancers and is the ninth most common malignancy in the UK. Diagnosis is usually made by
oesophago-gastro-duodenoscopy where multiple biopsy samples must be taken from any mucosal abnormality to exclude early tumours. The management
of oesophageal cancers requires a multi-disciplinary team approach involving surgeons, oncologists, radiologists, pathologists, specialist nurses, dietitians
and specialists from other specialties if required.

Conclusions: Treatment of oesophageal cancer is still a challenge however recent advances in surgery, endoscopic treatments and new therapeutic agents

will hopefully improve prognosis.
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Introduction

Oesophageal cancer (OC) is the eighth most common cancer
affecting an estimated 481,000 people worldwide with a rapidly
rising incidence. Due to the poor prognosis of patients with
these cancers it is the sixth leading cause of cancer related
mortality with 406,000 deaths.”” Although the overall 5-year
survival has increased from 4% in the 1970s® to currently
ranging between 15 to 20%?, it remains a challenge to treat as
clinical presentation is often late and diagnosis is made at
advanced stages. Incidence and mortality rates for OCs are two
fold higher in males compared to females, however this ratio
rises to up to 5-10:1 for oesophageal adenocarcinomas. Cohort
studies have shown that the incidence of OC increases with age;
the average of onset is between 65 to 70 years. " This article
secks to discuss the epidemiology, diagnosis and staging,

prevention and current trends in the management of OC.
Methods

We searched PubMed/MEDLINE, EMBASE and Cochrane
Library and Central Register of Controlled Trials (CENTRAL)
databases up to November 2014. Our search strategy used a
combination of MeSH, textwords, and appropriate words
variants  of  “oesophagus”,  “cancer”,  “epidemiology”,
“adenocarcinoma”, or “squamous cell carcinoma”, and
“staging”,  “transhiatal  oesophagectomy”,  “transthoracic
oesophagectomy”, “chemotherapy”, “radiotherapy”. This was
supplemented with selected systematic reviews, evidence based

guidelines and consensus statements.
Epidemiology
There have been major changes in the epidemiology of OC over

the last thirty years. The two key histological types of OC are
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adenocarcinoma and squamous cell carcinoma (SCC) and they
differ significantly in their fundamental patterns of incidence
and aectiological factors. Oesophageal SCC comprises the
majority of cases worldwide and represents 90% of all OCs in
most Eastern countries. However the incidence of
adenocarcinoma has risen rapidly over the last three decades and
it is now the predominant histological type in Western Europe,
USA and Australia, particularly amongst white males.> “There
are other rare histological types, which include lymphoma,
leiomyosarcoma, melanoma, rhabdomyosarcoma and small cell
carcinoma.” OC accounts for almost 3% of all cancers in the
UK and is the ninth most common malignancy in the UK.
There were 8,173 new cases in 2008; incidence rates have
increased over the last thirty years in the UK and are now one
of the highest in Europe.® Incidence rates of OC differ
markedly by geographical locations and between ethnic groups;
overall, rates are twice as high in less developed regions
compared with more-developed regions and the highest rates
occur in Asia. In this region, especially in Iran, Turkey,
Kazakhstan and China, a very high incidence of oesophageal
SCC exists with greater than 100 cases per 100,000 population
annually. A similar trend is also seen in South Africa.’'"*In
contrast, the rate of rise in incidence of oesophageal
adenocarcinoma in more-developed countries has exceeded that
of oesophageal SCC, which has remained the same or
decreased. Oesophageal adenocarcinoma now comprises

approximately 50% of all OCs in these countries.

Who gets oesophageal cancer?

The actiology of OC is multifactorial, with interactions
between environmental risk exposures and genetic factors.
These can be divided between the two different histological
types of OC.




Pathology of oesophageal tumours

Oesophageal tumours are classified as epithelial and non
epithelial. Epithelial tumours include papilloma, intraepithelial
neoplasia, carcinoma and carcinoid tumours. Non epithelial
tumours include leiomyoma, lipoma and gastrointestinal

stromal tumours (Table 1).

Table 1: WHO histological classification of oesophageal

tumours

Epithelial Non Epithelial

Squamous cell papilloma Leiomyoma Lipoma

Intraepithelial neoplasia Granular cell tcumour

Squamous Gastrointestinal stromal
Glandular (adenoma) tumour
Carcinoma - benign
Squamous cell carcinoma uncertain malignant
Verrucous (squamous) potential
carcinoma malignant
Basaloid squamous cell Leiomyosarcoma
carcinoma Rhabdomyosarcoma

Spindle cell (squamous) Kaposi sarcoma

carcinoma Malignant melanoma
Adenocarcinoma Others
Adenosquamous carcinoma Secondary tumours
Mucoepidermoid carcinoma
Adenoid cystic carcinoma
Small cell carcinoma
Undifferentiated carcinoma

Others

Carcinoid tumour

Oesophageal adenocarcinoma

Established risk factors for oesophageal adenocarcinoma (Fig. 1)
include gastro-oesophageal reflux disease, Barrett’s oesophagus,
obesity, male sex, tobacco smoking and a low intake of fruit and
vegetables.!> 16 There is evidence to suggest that previous
infection with Helicobacter Pylori and the use of non-steroidal

anti-inflammatory drugs may decrease the risk of OC. 7

Barrett’s oesophagus (Fig. 2) occurs when there is metaplastic
change in the lining of the oesophagus from normal stratified
squamous mucosa to single layered columnar glandular mucosa
with variable degrees of goblet cell differentiation.'s This
transition usually occurs in the context of chronic gastro-
oesophageal reflux disease, which causes exposure of the
epithelium to refluxate. Gastro-oesophageal reflux disease is a
major contributory factor and 5% of people with reflux disease
develop Barrett’s oesophagus. The estimated prevalence of
Barrett’s oesophagus is just under 2% amongst adults in the
West and the annual incidence is approximately 0.1%.
However, there is evidence to suggest that the rate of diagnosis
is increasing by 2% annually.” There has been a rise in the
incidence of gastro-oesophageal reflux disease, which may be
explained by a number of factors. The rise in the prevalence of
obesity, specifically central and intra-abdominal obesity has

been found to have a link with oesophageal adenocarcinoma.
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This can be explained by the fact that an increase in adiposity
will cause a rise in intra-abdominal pressure thereby increasing
reflux that may be asymptomatic. However, studies also suggest
that obesity is a strong independent risk factor for oesophageal
adenocarcinoma regardless of gastro-oesophageal  reflux
symptoms implying an underlying link. ?**! Another factor that
may contribute to the rise in reflux disease is the increased use
of drugs that relax the lower oesophageal sphincter. There is
evidence to suggest that individuals with previous H. Pylori
infections are less likely to develop oesophageal
adenocarcinoma.?? This might be explained by the gastric
atrophy that results from this infection, which will reduce the
acidity and quantity of gastric secretions and thus decreasing the
chances of gastro-oesophageal reflux. However, the prevalence
of H. Pylori infections is decreasing in the Western population,
which may contribute to the rising incidence of oesophageal
adenocarcinoma.  Gastro-oesophageal ~ junction  (GOJ)
adenocarcinoma was classified by Siewert and Stein into three
types. Type I arises from 1 to 5 cm proximal to the GOJ
(tumours of the distal oesophagus), type II arises from 1 cm
proximal to 2 cm distal to the GOJ (true cardiacarcinoma), and
type III arises from 2 to 5 cm distal to the GOJ (subcardial
gastric carcinoma). !

Fig. 1: Adenocarcinoma of the oesophagus (from Lewin et al.

Gastrointestinal pathology and its clinical implications)

Oesophageal squamous cell carcinoma

The major risk factors for the development of oesophageal SCC

(Fig. 3,4) are tobacco use and alcohol consumption; particularly



Fig. 2: Barrett’s oesophagus (adapted from WHO classification

of oesophageal tumours)

Fig. 3: Squamous cell carcinoma of the oesophagus

Other risk factors for oesophageal SCC in the Western world

include low socioeconomic status, poor oral hygiene, achalasia,
history of thoracic radiation, caustic injury, hereditary tylosis
and Plummer-Vinson Syndrome.” a combination of both.?
24 Nitrosamine exposure in tobacco smoking and the alcohol
metabolite aldehyde, which is a known carcinogen, are probably
the underlying reasons for these two risk factors. The high
incidence of oesophageal SCC in Northern China, Iran and
areas of Southern Africa may be related to a diet rich in
nitrosamines and deficient in trace elements and vitamins A &

C.
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How does oesophageal cancer present clinically?

Patients presenting with symptoms of OC almost invariably
have advanced disease. The most common presenting symptom
is progressive dysphagia with 74% of patients reporting
difficulty swallowing.”® This is graded according to the

following: %

e Grade 1: Able to swallow most foods

e Grade 2: Able to swallow soft foods only
e Grade 3: Able to swallow liquids only

e Grade 4: Unable to swallow anything

17% of patients will also report pain on swallowing food and
liquids (odynophagia). 2® Typically, patients with oesophageal
adenocarcinoma will be white males with a background of
gastro-oesophageal reflux discase who have developed
dysphagia. On the other hand, patients with oesophageal SCC
will present with dysphagia, associated with weight loss and a

history of smoking and increased alcohol intake may exist.

Other less common symptoms include dyspnoea, cough,
hoarseness, acute haemorrhage and pain which may be
retrosternal, back or right upper abdominal. These will usually

represent the existence of metastatic disease.

Physical examination is often normal; positive clinical findings
may include cachexia, lymphadenopathy and hepatomegaly in

the presence of metastases.

Fig. 4: Microscopic picture of squamous cell carcinoma

How is oesophageal cancer diagnosed?

It is essential to have a low threshold if cancers are to be
detected at an early, treatable stage. National Institute for
Health and Clinical Excellence (NICE) guidelines state that a
patient presenting with symptoms suggestive of upper
gastrointestinal cancer should be referred to a team specialising
in the management of these cancers. Specifically; patients of any
age presenting with dyspepsia in association with alarm

symptoms should be urgently referred for endoscopy or to a



specialist. The classical ‘alarm’ symptoms associated with OC
includes dysphagia, vomiting, anorexia, weight loss and
symptoms associated with gastro-intestinal blood loss. Patients
aged 55 or more with persistent, recent onset, and unexplained

dyspepsia should be referred urgently for an endoscopy.

Diagnosis is usually made by oesophago-gastro-duodenoscopy
where multiple biopsy samples must be taken from any mucosal
abnormality to exclude early tumours. Suspicious lesions
including oesophageal strictures may require repeated biopsies if

initial results are negative.

Once diagnosis is made patients should be urgently referred to
an Upper Gastro-intestinal team at a specialist centre for

investigations to stage disease and further management.
Staging oesophageal cancers

It is essential to accurately stage disease to exclude patients with
widespread metastatic disease for whom surgery will not be
curative and to identify subgroups of patients who will require
neo-adjuvant therapies. Whilst it is difficult to completely
eliminate the possibility of ‘open and shut’ cases where tumours
are found to be inoperable at the time of surgery; it is important
to develop a staging strategy with investigations and procedures
that help to minimise this risk. The TNM (Tumour, Node,
Metastasis) staging system is used to classify the depth of
tumour invasion into or through the oesophageal wall, the
status of regional lymph nodes and metastases to distant sites.
The TNM?7 categories are shown in Tables 2 and the current

stage groupings is shown in Table 3. %

Table 2: TNM7 staging system
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N2 |Metastases in 3-6 regional lymph nodes

N3 |Metastases in > 7 regional lymph nodes

Distant Metastasis (M)

MO [No distant metastasis

M1 |Distant metastasis

Table 3: Stage classification for oesophageal cancer in the 2010
TNM7 staging system

Squamous-cell carcinoma

Stage | Tumour |Node [ Metastasis | Grade | Tumour location

Primary Tumour (T)

TX |Primary tumour cannot be assessed

0 |Tis(HGD)|N0 [Mo 1,X [Any
A |T1 NO |Mo 1,X |Any
IB |T1 NO (MO 2-3  |Any
T2-3 NO (MO 1,X |Lower, X
A |T2-3 NO  [Mo 1,X |Upper, middle
T2-3 NO (MO 2-3  |Lower, X
B |(T2-3 NO |MO 2-3 | Upper, middle
T1-2 N1 Mo Any [Any
A |T1-2 N2 |Mo Any |Any
T3 N1 |MoO Any |Any
T4a NO |Mo Any |Any
1B |T3 N2 (Mo Any |Any
IIC |T4a N1-2 |Mo Any |Any
T4b Any [MO Any [Any
Any N3 [Mo Any |Any
IV |Any Any [M1 Any |Any
Adenocarcinoma

TO [No evidence of primary tumour

Stage | Tumour |Node [ Metastasis | Grade

Tis |High-grade dysplasia

T1 |Tumour invades lamina propria, muscularis mucosae, or
submocusa

T1la [ Tumour invades lamina propria, muscularis mucosae

T1b | Tumour invades submucosa

T2 |Tumour invades muscularis propria

T3 |Tumour invades adventitia

T4 |Tumour invades adjacent strictures

T4a |Resectable tumour invading pleura, pericardium, or

diaphragm

T4b [ Unresectable tumour invading other adjacent structures,
such as aorta, vertebral body, trachea etc.

Regional Lymph Nodes (N)

NX [Regional lymph nodes cannot be assessed

NO |No regional lymph node metastasis

0 |Tis(HGD)|No |Mo 1,X
A |T1 NO [Mo 1-2,X
B |T1 NO  [Mo 3
T2 NO [Mo 1-2,X
A |T2 NO  [Mo 3
B |T3 NO Mo Any
T1-2 N1 |Mo Any
A |T1-2 N2 (Mo Any
T3 N1 [Mo Any
T4a NO [Mo Any
B |T3 N2 [Mo Any
IC |T4a N1-2 Mo Any
T4b Any |MO Any
Any N3 [Mo Any
IV |Any Any |M1 Any

N1 |Metastases in 1-2 regional lymph nodes
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Initial staging assessment includes Computed Tomography
(CT) (Fig. 5) of the thorax, abdomen and pelvis and its major
role will be in evaluating the T stage to detect local tumour
invasion into adjacent structures and determining the presence
or absence of metastatic disease. However CT will not be able
to determine the depth of tumour invasion. Endoscopic
ultrasound (EUS) (Fig. 6) is the main modality used to stage
the primary tumour and primarily aids in distinguishing T1
lesions from T2-4 lesions. This method has an accuracy ranging
from between 73% to 89% in tumour staging.*”’ Accurately
distinguishing tumour stage will affect treatment as T1 lesions
may be treated with endoscopic therapy or with
oesophagectomy whereas T2-4 lesions may require neo-
adjuvant chemo-radiotherapy prior to surgery. EUS is also used
for evaluation of regional lymph nodes however although
sensitivity is approximately 80%, the specificity is lower at
approximately 70%.%° It is best to perform a EUS-guided

lymph node biopsy for confirmation of involvement.

Fig. 5:CT scan shows irregular wall thickening of the

esophagus and  enlarged  metastatic lymph  node.

Fig. 6: Endoscopic ultrasound (EUS) of oesophagus showing

T3 tumour

FDG-PET ("®F-fluoroudeoxyglucose PET) (Fig. 7) is a key

modality for the detection of distant metastatic disease in OC.>"
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32PET may reveal previously occult distant metastases in nodal
and non-nodal sites with a sensitivity of 67% and high
specificity of 97%.% It can also reveal metastases to bone,
which may not be detected using conventional methods. An
investigation has shown PET to be the only modality that
predicted intended curative resection and it may also be used to
prevent unnecessary surgical explorations.** The use of PET has
been shown in a study to change the management of patients
from curative to palliative due to detection of previously
unknown metastases.”® It has also been used in a prospective
study to assess response early after neo-adjuvant chemotherapy
to determine the need for urgent surgery or further
chemotherapy. The usage of CT and PET in combination has
become increasingly available and is useful in selective cases.*

Fig. 7: FDG PET/CT image demonstrating increased uptake at

the distal oesophagus and coeliac lymph node in oesophageal

cancer case

Minimally invasive surgery is also used as a method to stage OC
in many specialist centres.” A staging laparoscopy can visualise
the primary tumour, identify metastases such as hepatic and
regional nodal and can accurately detect intraperitoneal
dissemination of disease, which may not have been appreciated
on other radiological staging investigations. Samples of
peritoneal ascites or washings for cytology can also be obtained

at this stage if present.

Endoscopic mucosal resection (EMR) can provide accurate
histological staging for high grade dysplasia and intramucosal
carcinomas. *® In many cases EMR alone can be a therapeutic
intervention depending on the depth of invasion on the

specimen.
Treatment

The management of OCs requires a multi-disciplinary team
approach involving surgeons, oncologists, radiologists,
pathologists, specialist nurses, dietitians and specialists from

other specialties if required. Patients considered for surgery or



chemo-radiotherapy will require a fitness assessment. In
addition to pulmonary function tests, ECG and
echocardiogram, cardio-pulmonary exercise testing
(CPEX/CPET) is now being increasingly used to assess fitness

for major surgery.

OCs can be managed with surgery, chemotherapy or
radiotherapy, a combination of the three or palliation in many
cases. Disease that is locally advanced without signs of distant
metastases is treated with an intention to cure and this will
involve a multimodal approach. Metastatic, disseminated and
recurrent disease will be treated with palliative intent with
chemotherapy to increase survival or measures such as

radiotherapy or stent placement for symptomatic relief.
Surgical

Surgical resection can be part of a multimodal approach or
alone and is the main option for curative treatment. There are a
number of surgical procedures that can be used however it is
important to ensure removal of macroscopic and microscopic
tumour in association with dissection of lymph nodes with

cither method as these are vital prognostic factors following

surgery.
Open oesophagectomy (OO):

Options for resection include trans-hiatal oesophagectomy and
transthoracic approaches and the choice of approach will
depend on the location of the tumour, access to lymph nodes
and surgeon preference. An Ivor Lewis oesophagectomy (also
known as Lewis-Tanner oesophagectomy) involves abdominal
mobilization of the stomach and right thoracic approach for
resection of the oesophagus. The three-stage modified
McKeown oesophagectomy involves a laparotomy, right
thoracotomy and neck anastomosis. A resection margin 8-10
cm proximally and 7 cm distally is recommended to achieve an
RO resection (recommendation class IIB, level of evidence C).
The next step is to construct a conduit for the anastomosis and
this can be achieved by using a gastric tube, large or small
bowel. A gastric tube is preferred due to the following factors;
ease of use, tension free and longest term conduit survival
(recommendation class IIA, level of evidence C). The
anastomosis can be performed in the chest or the neck. This
relies on multiple factors such as ease of the anastomosis,
tension on the repair, ability to diagnose and treat
complications and the oncological status. Circular staplers or
hand sewn technique usually used with no significant
differences in the outcomes. A drainage procedure such as
pyloroplasty is recommended to avoid delayed gastric emptying
(recommendation class I, level of evidence B). ¢*

Radical oesophagectomy using either approach has a
perioperative mortality of 5-10% and morbidity of 30-
40%. *Lymph node dissection plays an important role owing
to the extensive submucosal lymphatic drainage of the

oesophagus. This has meant that nearly 80% of patients
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undergoing surgery have positive lymph nodes and
prognostically this is of importance.”” 4 However, there has
been controversy with regards to the extent of lymph node
dissection required. For optimal staging 10 lymph nodes for T1
and 20-30 lymph nodes for T2 and T3 tumours should be
harvested. © In order to perform a curative resection for
carcinoma of the middle and lower third of the oesophagus it is
recommended to dissect the abdominal and mediastinal lymph
nodes. Three-field lymphadenectomy in the abdomen, chest
and neck, is performed in Japan for oesophageal
SCC." Proponents of radical lymphadenectomy argue that it
does allow optimal staging, improves loco-regional disease free

survival improving the quality of life for these patients.
Minimally invasive oesophagectomy (MIO):

Minimally invasive approaches, which involve laparoscopic
mobilisation of the stomach, thoracoscopic mobilisation of the
oesophagus and hybrid or robotic approaches, are increasing in
many specialist centres. Benefits of this approach include
shorter recovery times, decreased post-operative pain and
reduced cardiopulmonary complications without jeopardising
the oncological outcomes. Luketich et al. reported a mortality
rate of 1.7%, leak 5% and empyema 6% following
MIO.%Several randomised controlled trials (RCTs) and
comparative studies were conducted to investigate the efficacy
and outcomes of MIO. A study by Li et al was conducted on
407 patients underwent MIO and OO found that the overall
incidence of complications was lower in the MIO patients. The
incidence of pulmonary complications was 20.7% in contrast to
39.7% in the OO group. However, there was no difference in
the overall survival among the groups. Another comparative
retrospective study by Mu et al. didn’t reveal any difference in
the morbidity, anastomotic leak rate, pulmonary complications
and length of stay between the approaches and the authors

concluded that both techniques are equivalent. © %

Neo-adjuvant chemotherapy

This aims to improve operability; achieving this by shrinking
the tumour prior to surgery, down-staging the disease as well as
treating occult metastatic disease. Response to treatment can be
assessed prior to surgery with repeat radiological investigations.
It is now common for patients in the UK with locally advanced
disease to undergo neo-adjuvant chemotherapy followed by
resection. This is based on the results of a multi-centre study
conducted by the Medical Research Council (OEO2), which
showed a 9% improvement in two-year survival in patients
given 2 cycles of Cisplatin and 5-Fluorouracil chemotherapy
compared to those who were not. Five-year survival with
surgery alone was 17%, compared with 23% with neoadjuvant
chemotherapy.® The MRC Adjuvant Gastric Infusional
Chemotherapy (MAGIC) trial randomized patients to
chemotherapy with surgery or to surgery alone and it was found
that patients in the chemotherapy group (who received

Epirubicin, Cisplatin and infused 5-Fluorouracil, ‘ECF’) had a



significant improvement in progression-free survival and a 13%
145

increase in 5-year surviva
In a meta-analysis of neoadjuvant chemotherapy, there was an
overall all-cause absolute survival benefit of 7% at 2 years with
the addition of chemotherapy. When analysed by subtype,
chemotherapy had no significant effect on mortality for patients
with squamous cell carcinoma; however, there was a significant
survival benefit for patients with oesophageal adenocarcinoma
(HR 0.78; p=0.014). 7

As a result of this evidence, neoadjuvant chemotherapy is a
standard of care for patients with operable mid and lower
oesophageal and GOJ adenocarcinoma. The ongoing MRC
OEOS5 trial is evaluating optimal neoadjuvant chemotherapy
regimens: 4 cycles of chemotherapy with ‘ECX’ (Epirubicin,
Cisplatin and Capecitabine) compared to two cycles Cisplatin
and 5-Fluorouracil, as in OEOQ2.4

Patients who are deemed suitable for surgical management of
mid or distal oesophageal (including GOJ) adenocarcinomas are
referred to the GI oncology team to assess fitness for
chemotherapy. Many of the criteria assessed are similar to those
in the pre-operative assessment, particularly performance status
and medical comorbidities. Significant history of renal disease
or cardiovascular disease, especially ischaemic heart disease
would be a relative contraindication to systemic chemotherapy.
Toxicities from chemotherapy are wide-ranging and include
gastrointestinal upset, hair loss, skin rash, neurotoxicity, renal
toxicity, bone marrow suppression (with risk of neutropaenic
sepsis, thrombocytopaenia, and anaemia), cardiovascular
toxicity, and chemotherapy-related fatigue. In the MAGIC trial,
three cycles of epirubicin, cisplatin and capecitabine (ECX)
chemotherapy were given both before and after surgery, and
approximately one quarter of patients had CTCAE grade 3 or 4

neutropaenia. ¥

Table 4: Efficacies of major combination chemotherapy drugs

Drug Histologic type No. |[Response
of rate (%)
cases

5-FU + Squamous cell carcinoma 39 |36

cisplatin

Cisplatin + [Squamous cell 32 |44

paclitaxel carcinoma/adenocarcinoma

Cisplatin + [Squamous cell 35 57

irinotecan carcinoma/adenocarcinoma

Cisplatin + [Squamous cell 32 |45

gemcitabine |carcinoma/adenocarcinoma

5-FU + Squamous cell carcinoma 38 |40

nedaplatin

The REAL 2 trial ®®was a 2x2 factorial non-inferiority
comparison of cisplatin versus oxaliplatin and 5-fluorouracil (5-

FU) versus oral capectiabine in patients with oesophageal,
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gastro-oesophageal junction and gastric tumours. Treatment
was given as triplet chemotherapy: epirubicin plus platinum
agent (cisplatin or oxaliplatin) plus 5-FU or capecitabine. The
trial results showed that oxaliplatin was at least as effective as
cisplatin, and oral capectibine was at least as effective as
intravenous 5-fluorouracil. There was less grade 3 and 4
neutropaenia with oxaliplatin versus cisplatin, but this was
offset by an increase in neuropathy and diarrhoea. As a result of
this trial, EOX chemotherapy can be used as an alternative to

ECX in both the neoadjuvant and metastatic settings (Table 4).
Neo-adjuvant chemo-radiotherapy

In contrast to the UK, patients in the USA commonly receive
neo-adjuvant chemo-radiotherapy (CRT) for locally advanced
oesophageal carcinoma. There is evidence that preoperative
CRT is superior to surgery alone. A meta-analysis of ten
randomised controlled trials showed a hazard ratio for all-cause
mortality of 0.81 (95% CI 0.70 to 0.93; p=0.002). This
corresponded to a 13% absolute survival benefit at 2 years.#” In
the subgroup analysis of the Dutch CRT trial (which used
paclitaxel and carboplatin combination chemotherapy), the
beneficial effect was more pronounced in patients with
squamous cell carcinoma (HR 0.34; 95% CI 0.17 to 0.65)
compared to adenocarcinoma (HR 0.82; 95% CI 0.58 to
1.16).9

There has been no direct head-to-head comparison of
neoadjuvant chemotherapy and neoadjuvant CRT in the
context of a phase III randomised control trial. Concerns
regarding the added morbidity of CRT have meant that
chemotherapy alone is the standard neoadjuvant treatment of
choice in the UK. However, the role of neoadjuvant CRT is

currently being reassessed in the Neo-SCOPE trial.
Definitive chemo-radiotherapy (CRT)

According to current UK consensus guidelines, CRT is the
definitive treatment of choice for localised squamous cell
carcinoma of the proximal oesophagus. *° Localised squamous
cell carcinoma of the middle or lower oesophagus may be

treated with CRT alone, or CRT plus surgery. *°

In a pivotal study, US Intergroup RTOG-8501 randomised
121 patients with squamous cell carcinoma or adenocarcinoma
to receive CRT (cisplatin and 5-Fluorouracil with 50 Gray in
25 fractions), or radiotherapy alone (64 Gray in 32 fractions).
This trial ©, together with a subsequent systematic review *,
demonstrated a survival superiority of CRT over radiotherapy
alone (1-year mortality odds ratio 0.61; 95% CI 0.31 to 0.89;

p<0.001). This was at the expense of increased toxicity.

This and similar studies **” have demonstrated a remarkably
consistent median survival of 14-18 months and 2 year overall

survival of 30-40% with CRT.



CRT practice in the UK is somewhat varied, but within the
authors’ multidisciplinary team Cisplatin and 5-Fluorouracil
chemotherapy is given in weeks 1 and 5 of a five-and-a-half
week course of radiotherapy. The radiation dose used is 50.4
Gray in 28 daily fractions, treating Mondays to Fridays. An
alternative radiation dose-fractionation which is supported by
the Royal College of Radiologists guidelines is 50 Gray in 25
daily fractions. 3

There are few trials directly comparing surgery alone with CRT.
A study of 80 patients with squamous cell carcinoma
randomised to surgery or CRT failed to show superiority of
either strategy in terms of early disease free survival or overall
survival. ! Adding surgery to CRT can improve local control
rates compared with CRT alone, but combined-modality
therapy has not been shown to improve survival. It predictably

also leads to significantly more treatment-related morbidity.>

The French FFCD 9102 trial recruited 444 patients with
potentially resectable OC (90% squamous cell carcinoma) to
receive induction CRT. Those patients who showed evidence of
response to CRT were then randomised to further CRT or
surgery. Median overall survival was 19.3 months in the CRT
alone arm, and 17.7 months in those randomised to surgery.
The trial met its endpoint of non-inferiority for 2 year overall
survival. Again, toxicity was shown to be significantly higher in

patients who received both CRT and surgery.*

Although definitive CRT is a current recommended standard of
care for localised squamous cell carcinoma of the oesophagus,
there is insufficient evidence to to support either a surgical or
non-surgical approach . Surgery should be considered in
patients who have histologically-confirmed residual disease at

the end of CRT.

For patients deemed unsuitable for surgery with localised
adenocarcinoma of the oesophagus, CRT is a valid option for
treatment. An American case series of 25 patients with a median
age of 77 years showed that CRT using two cycles of
mitomycin-C and 5-fluorouracil in combination with radiation
(dose 50.4Gy in 28 daily fractions) was effective and tolerable.
68% of these patients had no evidence of residual disease on
post-treatment endoscopy. This small series of patients had a
two year overall survival of 64%, with a median overall survival

of 35 months.**
Salvage surgery after definitive CRT

Local recurrence occurs within the first year in 10-30% of
patients treated with definitive CRT.* Salvage curative
oesophagectomy may be considered within a multidisciplinary
team setting. Repeat staging investigations including a CT-PET
and EUS are required before a final decision for salvage surgery
is made. Survival benefit is limited, and such surgery is
associated with an increased in-hospital mortality rate and

increased morbidity.”” Informing patients of the potential high
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risks and poor outcomes is an integral part of the decision-

making process for salvage surgery.
Palliation

The majority of patients diagnosed with OC are never treated
with curative intent as a result of advanced disease or their
physical fitness and comorbidities not allowing for radical
treatment. It also includes patients who have developed
recurrent or metastatic disease following resection. For this
group of patients, there are a number of palliative treatments
available for relief of symptoms, prolonging and maximising
their quality of life. Once again, a multidisciplinary, holistic

approach is required to provide the best treatment.

Treatments to provide symptomatic relief such as dysphagia can
include intraluminal brachytherapy, endoscopic stenting using
self-expanding metal stents or repeated endoscopic dilatations.
Dysphagia can also be palliated by chemotherapy or external
beam radiotherapy. Laser-thermal Nd-YAG endoluminal
tumour destruction and photodynamic therapy can also be
administered however this requires a number of treatments and
may be more suitable for short exophytic tumours. It is essential
to manage pain and nutrition and feeding options through a
gastrostomy, jejunostomy or even intravenously can be
provided to ensure adequate nutritional status. In addition to
providing symptomatic relief it is important to also ensure that
these patients receive social and psychological support by
identifying and addressing the needs of the patients as well as

their carers.

Palliative radiotherapy can be offered to patients with
symptomatic primary oesophageal tumours in the context of
metastatic or inoperable disease. Palliative dose and
fractionation options are varied, but include 27 Gray in 6
fractions treating twice a week for 3 weeks; 30 Gray in 10
fractions treating daily for 2 weeks; 20 Gray in 5 fractions
treating daily for 1 week.”® The aim of such radiation treatment
is to palliate dysphagia. This effect is not immediate, and
therefore patients with significant dysphagia are better served

initially by endoscopic stenting.

Chemotherapy has been shown to be effective in improving
symptoms and overall survival. Patients with good performance
status are offered combination chemotherapy. This can be with
EOX, as per the MAGIC trial, “or with Cisplatin and 5-
Fluorouracil, with or without the addition of Epirubicin (CF or
ECF). 5-Fluorouracil can be substituted for oral Capecitabine
(i.e. CX or ECX) without any adverse effects on outcomes.®

When choosing palliative systemic chemotherapy for patients
with incurable OC, the primary aim should be about
maximising quality of life. Improvements in outcome with
more intensive chemotherapy regimens, such as docetaxel,
cisplatin and 5-Fluorouracil, have been shown to be offset by
significantly more toxicity.®® As a result, Docetaxel containing

regimens are not approved in the UK for this indication.>



Conclusions

The incidence of oesophageal carcinoma is increasing and
despite advances in management and treatment the overall
prognosis remains poor. It is essential to recognize and diagnose
early, to have a clear pathway for subsequent investigations to
ensure accurate staging. This will allow appropriate therapy to
be administered to ensure the best possible outcomes are
achieved. Treatment of OC is still a challenge however recent
advances in surgery, endoscopic treatments and new therapeutic

agents will hopefully improve prognosis.
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