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How multimodal treatment improves surgery for oesophageal

cancer—a narrative review
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Abstract: Ocsophageal cancer is one of the most challenging pathological conditions confronting the
surgeon. The best practice is for the treatment of oesophageal cancer to be arranged and planned by a
multidisciplinary team. The decision would be made for either surgery with or without neo-adjuvant chemo/
chemoradiotherapy, chemoradiotherapy alone if not fit for or refused surgery although adenocarcinoma
is resistant to radiotherapy, and palliative procedures in metastatic or advanced disease. The surgical
decisions are taken based upon predicted prognosis and effect of intervention upon quality of life. Various
combined modality approaches have been attempted to improve outcome. The article reviewed how
multimodal treatment may improve the outcome of surgery for oesophageal cancer. Selection of patients for
the appropriate combination treatment is important to avoid the serious adverse events in over treatment
with cytotoxic chemo- and radiotherapy. Treatment of oesophageal cancer by surgery is for loco-regional
control, but cure entails in addition neo-adjuvant or adjuvant chemo/chemoradiotherapy for the putative
micrometastases. The reasons for poor survival are the late presentation of symptoms, the longitudinal
submucosa lymphatic spread accounting for a high rate of resection margin positivity, and the often elderly

cohort with multiple co-morbidities. Although cure by surgery as a definitive treatment modality is possible

for early cancers, multimodal treatment improves the outcome of surgery.
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Introduction

The outcome of treatment of oesophageal cancer like all
solid cancers is biologically pre-determined by the presence
or absence of putative micrometastases (1). Thus, surgical
treatment is loco-regional control only but potential cure
entails in addition adjuvant chemotherapy to destroy the
putative micrometastases. The reason for poor survival
is the late presentation as the tumour has usually invaded
muscularis propria, or beyond once symptoms present. In
addition, the patients are often elderly with multiple co-

morbidities. Therefore, cure by surgery alone may only

occur in early cancer when the disease has not spread.
A knowledge of the surgical anatomy of the oesophagus
and surgical pathology of oesophageal carcinoma which
entails the modes of spread is mandatory to understanding
the different therapeutic surgical procedures adopted for
tumours at each site (2). Over the last 30 years, the marked
increase in incidence of gastroesophageal junction (GOJ)
tumours of 3-4% per annum (3,4) was associated with the
downward migration of oesophageal tumours and proximal
shift of gastric tumours (2,5). The epidemiological profile
suggests a similar aetiology and is consistent with the two
cancers having a similar phenotype and p53 gene mutation
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and may thus be treated as a separate entity (6,7). Only
specialist oesophagogastric specialist surgical centres can
accurately classify the tumour of GQJ as arising in the distal
oesophagus (type I), gastric cardia (type II), or subcardinal
stomach (type III) (2,3). The staging of the cancer needs
to be accurate and thorough so that therapeutic strategies
can be planned appropriately and potential curative therapy
targeted to those likely to benefit. Oesophageal cancer
is one of the most challenging pathological conditions
because of the magnitude of the surgical procedure, dealing
with wide areas of the neck, mediastinum and abdomen
and the versatility required in surgical reconstruction
(2,8,9). Survival is related to the stage of the disease, and
with stage 1 disease, 5-year survival of greater than 80%
have been achieved (10) emphasizing the importance of
early detection. The reasons for improved results with
falling morbidity and mortality over the past 20 years for
oesophageal resection for all stages of tumour are the
increase in specialist units with the influence of surgeon
case volume (>20 cases/year) (11), multidisciplinary
approach with multimodality treatment, earlier diagnosis,
better patient selection and improved perioperative
management. Surgery is the only treatment modality that
has consistently been shown to prolong survival despite
only in about 20% of cases (2). This is because of the
natural history of an increasing obstructive symptom
(dysphagia) that has been present for several months as the
tumour evolves over many months or years. Therefore,
patients with oesophageal cancer are considered either for
radical treatment or for palliative therapy in those who
are too elderly, unfit or have advanced tumours. The three
main combined modality approaches are (I) preoperative
chemo or chemo-radiotherapy, (II) oesophagectomy with
adjuvant chemotherapy or chemo-radiotherapy, and (III)
primary definitive chemo-radiotherapy with or without
salvage oesophagectomy. The remarkable advances in
optical technology which optimizes the view of the surgical
field by using up to 10x magnification has brought forward
minimally invasive oesophagectomy with endoscopic
instruments to oesophageal cancer surgery. However, the
initial results with the thoracoscopic approach did not show
a real benefit over the open approach, in particular due to a
high number of pulmonary complications (12,13). Although
no improvement has been determined in relation to cancer
survival, both malnourished and non-malnourished patients
could benefit from nutritional support during multimodality
treatment (2). We present the following article in
accordance with the Narrative Review reporting checklist
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(available at http://dx.doi.org/10.21037/dmr-20-142).

Discussion

Patient pathway, staging and selection for oesophageal
surgery

The patients who should undergo staging are (I) patients
diagnosed with malignancy, (II) patients diagnosed with
high grade dysplasia (HGD) to exclude co-existing
malignancy or focus of malignancy and (III) patients who
have undergone neo-adjuvant therapy for re-staging. The
diagnosis and biopsy is by oesophagogastroduodenoscopy
(OGD). OGD would elucidate the site, size, proximal
and distal extent of the tumour. Pre-operative dilatation
or stenting if appropriate with preferable biodegradable
stent would improve nutrition. Clinical [tumour, node and
metastases (I'NM)] staging determines the anatomical
extent of the tumour prior to treatment (Tubles 1,2) (14).
Assessment includes physical examination, endoscopic
biopsies, laboratory studies and imaging. The location
of the tumour, depth of invasion and evidence of nodal
and distant spread is documented. A minimum of eight
biopsies is taken to diagnose malignancy. An interobserver
diagnosis of neoplasia is greater for endoscopic mucosal
resection (EMR) than biopsy as the submucosa is present
in 88% of samples in EMR as opposed to 1% of biopsies.
EMR is thus superior to endoscopic ultrasound scan
(EUS) in staging early T1 cancers. Barium swallow may
show irregular filling defect but may miss a proportion of
smaller tumours which has made it now largely defunct.
OGD may be repeated by surgeons at time of laparoscopy
to plan the operative approach (2). A spiral IV contrast-
enhanced computed tomography (CT) scan of thorax/
abdomen/pelvis would assess local spread, exclude
distant and unresectable disease. The poor delineation
of layers of oesophageal wall may render it difficult
to differentiate T1 and T2 tumours but volumetric
analysis would improve this. Microscopic invasion in
T3 tumours may be elusive but multi-planar reformats
delineate T'3/4. It predicts mediastinal invasion in >80%
of cases and involvement of aorta, tracheobronchial
tree, and crura are easily identified. EUS assess tumour
size, depth of invasion and local lymph nodes. Thus, in
addition to distinguishing layers of oesophageal wall it
is superior to CT for local tumour staging. EUS alone
or in combination with CT has a sensitivity of 91% for
detecting local nodal disease, and thus, all candidates
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T: primary tumour

N: regional lymph nodes

M: distant metastases

Tx: primary tumour cannot be assessed

TO: no evidence of primary tumour

Nx: nodes cannot be assessed
NO: no regional lymph node metastasis

N1: 1-2 regional lymph node metastases

MO: no distant metastases
M1: distant metastases

TNMB6 presence of distant metastases

Tis: carcinoma in situ/HGD (1-6 TNM6)
T1: tumour invading lamina propria,
?::.lz;:ularis mucosa (T1a), or submucosa (7-15 TNM6)

T2: tumour invading muscularis propria (15 TNM 6)

T3: tumour invading adventitia

T4: tumour invading adjacent structures.
T4a—pleura, pericardium, diaphragm
(potentially resectable); T4b—other
structures: aorta. vertebrae, trachea

N2: 3-6 regional lymph node metastases

N3: >7 regional lymph node metastases

depends on the site of 1° tumour

Upper oesophagus:

M1a—metastases in cervical nodes

M1b—other distant metastases

Middle oesophagus:

M1a—not used (same prognosis as
distant nodes)

M1b—non-regional nodes + other distant
metastases

Lower oesophagus:
M1a—metastases in celiac lymph nodes

M1b—other distant metastases

HGD, high grade dysplasia; TNM, tumour, node and metastases.

Table 2 AJCC anatomical stage groupings (major changes from
TNMO6)

Stage TNM

Stage 0 Tis/NO/MO

Stage 1a T1.NO/MO

Stage 1b T2/NO/MO

Stage lla T3/NO/MO

Stage IIb T1 or 2/N1/M0O

Stage llla T4a/NO/MO, T3/N1/MO0 or T1/2N2/M0
Stage llib T3N2MO

Stage llIC T4aN1/2M0, T4b any N/MO. Any T/N3/M0O
Stage IV Any T/any N/M1

TNM, tumour, node and metastases.

for curative resection are considered for EUS =+ fine
needle aspiration (FINA) cytology if indicated (2). Local
resectability by EMR/endoscopic submucosal dissection
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(ESD) is established at specialist centres. Combination of
metabolic assessment with 18-fluorodeoxyglucose positron
emission tomography (*F-FDG) PET and CT provides
integrated functional and anatomical data. It would
exclude distant metastases such as bone and delineate
significance of equivocal lesions, such as pulmonary
radio-opacities. Staging adjuncts include abdominal
triple phase CT, ultrasound scan (USS), or magnetic
resonance imaging (MRI) for equivocal hepatic lesions;
MRI thorax for those who cannot undergo CT or for
additional investigation following CT/EUS; bronchoscopy
+ USS if tracheobronchial invasion; thoracoscopy for
suspicious nodes not amenable to biopsy or assessment by
CT or other image-guided techniques and neck imaging
with EUS or CT in patients with cervical tumours (2).
Laparoscopy primarily assesses peritoneal spread especially
in oesophageal tumours with a gastric component.
Additional information is derived from 17% GQO]J tumours
and 28% gastric tumours. A positive peritoneal washout
cytology from oesophageal and junctional cancers have a
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poor prognosis with a median survival of between 3 and
23 months (2). It would exclude colonic disease which may
be required as a conduit and a feeding jejunostomy may
be placed at this stage. The clinico-pathological staging
is when the preoperative and intra-operative findings are
refined after histopathological examination of the resected
specimen. This would allow the cancer to be classified into
one of four stages which will predict prognosis (Table 2).
The N factor in the staging system is not the same as the
extent of lymphadenectomy. The pathological evaluation
is performed to determine the presence/absence of
residual tumour post-neoadjuvant chemo-radiation, depth
of invasion (pT stage), tumour regression grade and nodal
metastasis (pN) (15). The additional information about
host response such as biological markers and acute phase
proteins may allow a more accurate prediction of prognosis
when combined with conventional histopathological
staging data (7,16) and tailor treatment appropriately.

Preoperative assessments

The patient requires an adequate cardiopulmonary
reserve to be able to meet the metabolic demands of
oesophageal surgery (2,17-19). A recent study showed that
cardiopulmonary fitness predicts post-operative major
morbidity after oesophagectomy for patients with cancer (20).
In addition, a postoperative systemic inflammatory
response syndrome (SIRS) following oesophagectomy is
predictive of subsequent pulmonary complications (17-19).
The preoperative assessment is preferably achieved at
a multidisciplinary clinic with surgeons, anaesthetists,
dietician and physiotherapists. Formal assessment of
performance status although largely subjective, exercise
testing and cardiopulmonary exercise testing (CPET)
are an agreed protocol. Exercise capacity is surrogate
for functional cardio-respiratory reserve. Poor exercise
tolerance correlates with perioperative risks independent
of age and other factors. Exercise-induced hypotension
suggestive of ventricular impairment secondary to coronary
artery disease is ominous mandating investigation. CPET
is a dynamic non-invasive objective test of the cardio-
respiratory system to adapt to sudden increase in oxygen
demand. However, the peri-operative risk stratification by
CPET is debated because limitations can occur in patients
with reduced lower limb function related to osteoarthritis or
limb dysfunction, and malnutrition would reduce exercise
tolerance. Oesopagogastric cancer-associated malnutrition
may be tumour, patient or treatment (surgery, radiotherapy,
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chemotherapy)-related. Severe malnutrition in patients
undergoing curative treatment of oesophageal cancer is
associated with increased mortality and morbidity, reduced
treatment efficacy and increased length of hospital stay (21).
Nutrition assessment + hyperalimentation using a validated
nutritional risk tool will identify at risk patients who are
offered advice and considered for pre-operative nutrition.
Those with BMI <18.5 or >20% weight loss have increased
risk of post-surgical complications. Obesity also increased
risk of complications, but rare in these patients. Specific
evidence is lacking for the routine prolonged jejunal feeding
with regard to the mounting evidence of complications
(2,21-23). The patients are psychologically prepared
following counseling about treatment options and detailed
description of the perioperative period. Smoking is stopped
and thromboembolic prophylaxis rendered with anti-
thromboembolic stockings, low molecular weight heparin,
and pre-operative pneumatic calf compression. Four units
blood is cross-matched but use is avoided if possible due
to risks associated with transfusion. High dependency
unit (HDU) or intensive therapy unit IT'U) bed is made
available. The colon is prepared if required as conduit. The
stomach may not be available as a first choice conduit or an
extra-long graft may be required to reach the hypopharynx in
instances such as prior gastrectomy, concomitant gastrectomy
for synchronous gastric tumours, proximal squamous cell
carcinoma (SCC) or failures of previous gastric pull-up. An
epidural is placed for post-operative analgesia. Intravenous
broad spectrum antibiotics administered immediately pre-
operatively or at induction. A double lumen endotracheal
tube would allow exclusion of one lung (2).

Operative settings, indications, rationale and results

All patients should have been discussed in a multidisciplinary
setting and surgery only undertaken if it is general consensus
of the team. The surgical decisions are taken based upon
predicted prognosis and effect of intervention upon quality
of life. Where radical surgery is based upon histology
alone, results should be confirmed by a second pathologist.
Surgery should ideally take place in high volume centres
with sufficient surgical and anaesthetic experience.
Laparoscopic and thoracoscopic techniques should take
place in specialist centres, by experienced surgeons,
with full informed consent and local clinical governance
committee support. Operative indications for malignancy
are (I) with curative intent for patients fit with early lesions
(T1-3/N0/M0), (II) for HGD in a long Barrett’s segment
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Resectability Criteria

Resectable Patient fit
>5 cm from cricopharyngeus
T1a EMR

T1-T3 + N1

T4 if diaphragm, pleura, or pericardium involved only

Lower oesophageal stage IVa: any T, any N/M1a coeliac nodes <1.5 cm and no major arterial or other organ

involvement

Salvage oesophagectomy following 1° chemoradiation if conditions above met and no distant metastases

Unresectable Patient unfit

Systemic metastases or non-regional nodes

Lymph nodes in three compartments (neck, thorax, and abdomen) not candidates for curative therapy

Stage IVa—involving major arteries or other organs or celiac nodes >1.5 cm

T4 heart, great vessels, or contiguous organs invaded

EMR, endoscopic mucosal resection.

or endoscopic treatments in short segments (Zable 3).
Surgery has no place when haematogenous spread has
occurred. Radical surgery and lymphadenectomy aim for RO
resection with proximal, distal, and circumferential margin
clearance. The rationale is to achieve optimal staging,
control local disease and improve cure rates. There are
excellent results for early squamous and adenocarcinoma
with 5-year survival >80% when tumour is confined to
mucosa and 50% when submucosa involved. Immediate
postoperative nutrition following oesophagectomy is now
favoured because nutritional stimulation of cholecystokinin
receptors inhibits inflammation via the vagus nerve (23).
Overall surgical treatment gives 5-year survival of 5-20%,
in-hospital mortality <10%, clinical anastomotic leak rates
<5%, and curative resection rates (R0) exceed 30% (2).

Types of oesophagectomy

The type of surgical procedure is determined by (I) the site
and type of tumour, (II) the extent of lymphadenectomy
needed, (III) the surgeon’s expertise which will determine
the type of reconstruction, and the use of pyloric drainage
procedures would depend on surgical preference. Upper
third tumours require a cervical incision in transhiatal
or three-stage (McKeown) oesophagectomy for neck
anastomosis (24). Transhiatal oesophagectomy (25) is
advocated for intraepithelial SCC and HGD in Barrett’s with
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very low incidence of nodal disease and surgeon’s preference.
There are fewer pulmonary complications with transhiatal
oesophagectomy than transthoracic routes, but often achieve
sub-optimal lymphadenectomy. It can have major blood
loss due to surrounding structures and a low threshold for
thoracotomy is required in this eventuality (26). The three-
stage oesophagectomy (McKeown) has same abdominal and
thoracic phases as Ivor-Lewis technique (27) classically used
for mid-oesophageal tumours/lower third tumours, although
the thoracic phase precede abdominal and cervical. It is
therefore used for proximal tumours where slightly more
dissection and resection is required to achieve a safe proximal
margin. The radical curative surgery (Akiyama technique) (28)
performed in Japan because of higher incidence of SCC
entails an initial Ivor-Lewis abdominal and thoracic
phases, and then bilateral cervical incision with extensive
lymphadenectomy in neck, mediastinum and abdomen.
Recurrent laryngeal nerve injury is an additional morbidity.
The 5-year survival is over 50% in those undergoing curative
resection. Pharyngo-laryngo-oesophagectomy for carcinoma
of the upper cervical oesophagus or hypopharynx with a free
interposition jejunal graft and microvascular anastomosis in
the neck is usually performed by head and neck surgeons (29).
Carcinoma above the diaphragm requires thoracotomy for
formal lymph node dissection and the Ivor-Lewis procedure
is the most widely used (8,27,30,31). A third cervical
stage can be added to improve clearance and anastomosis
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performed in the neck or a left thoraco-abdominal approach
for a distal tumour. A transhiatal approach for Siewert
type I (distal oesophagus) and II (true junctional) GOJ
tumours in which tumour is mobilized under direct vision
is an alternative (8,30). Ivor-Lewis procedure entails an
initial laparotomy which would first assess fixity and nodal
involvement for suitability for resection. If resection is
possible the stomach is mobilized with preservation of right
gastric and gastroepiploic vessels for blood supply to the
gastric conduit. The diaphragmatic crus is incised to enlarge
the hiatus and the lower oesophagus mobilize up into the
thorax by blunt and finger dissection. The abdomen is then
closed and the thoracic phase commenced. Following a right
thoracotomy at level of 5" or 6" rib, the collapsed right lung
is pulled down and forward to expose the mediastinal pleura
which is incised to allow ligation of the oesophageal aortic
branches over the anterior border of the aorta. The azygos
vein is doubly ligated with 2/0 vicryl as it arches over the
root of the right lung and, the thoracic duct is ligated and
divided just above the diaphragm at around T10 to prevent
chylothorax. The thoracic oesophageal mobilization with
en bloc lymphadenectomy is continued until it meets the
abdominal mobilization and, all pleural attachments divided
to allow stomach to pass into thorax. The nasogastric tube is
withdrawn, proximal oesophageal stay sutures inserted and
oesophagus transected at level of the apex of the thorax. The
stomach is divided along lesser curve with linear stapler and
the specimen with lymph nodes removed en bloc. A gastro-
oesophageal anastomosis is performed within the thorax.
Basal and apical underwater seal chest drains are inserted, the
ribs re-approximated with strong, absorbable, interrupted
sutures, lung re-expanded, chest muscles closed in layers and
clips to skin.

Tumours below the diaphragm require radical excision
of lower thoracic oesophagus and gastric cardia or entire
stomach if the stomach is largely involved. A left thoraco-
abdominal approach provides excellent access to lower
thoracic oesophagus and upper stomach. A left thoraco-
abdominal oesophagectomy is also used for bulky
tumours of GOJ, lower and middle third oesophagus, but
contraindicated for malignancy above aortic arch due to
poor access. The oesophagus is mobilized from the hiatus
upwards to aortic arch, transected and an intra-thoracic
oesophagogastric anastomosis performed following the
fashioning of the gastric conduit. It has relatively poor
access to infracolic abdomen and thoracic duct and
historically high levels of R1/R2 resections reported (32).
The Japan clinical Oncology group Trial largely on SCC
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showed increased complications and no survival benefit and
its appropriateness for cardiac tumours only (33). Gillies
et al. (34) reported an in hospital mortality of 5.7%
following left thoraco-abdominal oesophagectomy on 211
patients, 52% single complication, 7% anastomotic leak,
71% RO (negative resection margin) and a 1- and 5-year
survival of 70% and 21% respectively. Davies et al. (35)
demonstrated oncological equivalence between the left
thoraco-abdominal approach and the Ivor-Lewis approach,
but possible short-term advantages to the former.

Alternative conduits for oesophageal replacement

As a long graft colon interposition is a second-line
reconstructive option after accurate patient selection and
investigation of the colon. The left colon vascularized
by the ascending branch of the left colic artery and
with a highly dependable venous drainage provided by
the marginal Riolan’s arcade is the best oesophageal
substitute in most circumstances (36,37). It is suitable
for an upper intrathoracic or neck anastomosis but the
location of the anastomosis depends on the route of
colon interposition. A retrosternal route and a cervical
oesophago-colic anastomosis is preferred in patients
with ‘hostile’ mediastinum from previous thoracotomy
or radiotherapy, or as a second-stage ‘bypass’ procedure
following emergency oesophagectomy or oesophageal
exclusion and diversion. The colonic graft can be placed
antesternally through a subcutaneous tunnel when the
retrosternal route is not viable due to previous sternotomy
(36,38). As free jejunal grafts are a suitable alternative to
long-pedicled grafts for reconstruction of the cervical
oesophagus even in patients who received previous chemo-
radiotherapy, it may also be used by a tailored surgical
approach (substernal, presternal, median sternotomy route)
to repair the failed colon interposition (39). Despite the
intrinsic reliable blood supply, the pattern of the vascular
arcade and loop redundancy does not render the jejunum
reaching the hypopharynx easily. Thus, long-pedicled
jejunal interposition requires good surgical judgement and

superior technical skills (39,40).

Resection margins, specimen and extent of
lymphadenectomy

Extensive studies show resection margins should be 10
cm proximal to macroscopic tumour and 5 cm distal when
oesophagus is in the natural state (41-44). Adenocarcinoma
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of lower oesophagus commonly invades gastric cardia,
fundus and lesser curve. Some degree of gastric excision
is essential for adequate resection and lymphadenectomy
in the abdomen. Adequate radial margins also need
to be considered and contiguous excision of the crura
and diaphragm needs to be considered particularly for
junctional tumours. Not infrequently, primary tumours
with multicentric lesions commonly in SCC require more
extensive lengths for safe surgical margins. This explains
the finding of positive resection margins in nearly 40%
of specimens when the oesophageal resection margin is
limited to only 4 cm and still of 17% when the margin is
10 cm (45,46). A 10 cm margin on both sides of a tumour
measuring an average of 5.5 cm would require an overall
length of specimen exceeding that of the normal human
oesophagus (~25 cm). Tumours with an upper margin of
less than 10 cm from the cricopharyngeus would require
a resection of the distal pharynx and larynx with or not
preserving the patient’s voice. Thus, if resection margins
are less than 4 cm consideration should be given to adjuvant
chemo-radiotherapy (47). Although a tumour-free surgical
margin may be the main goal of surgical resection, patients
with microscopically cancer-positive margins may die
of other manifestations before clinical evidence of loco-
regional recurrence (1,2,48,49) This is an argument for
neo-adjuvant chemotherapy as corroborated in studies
which confirmed that neoadjuvant therapy and en bloc
transthoracic oesophagectomy show favourable results for
achievement of negative circumferential resection margin
(CRM) (50,51). Most authors would agree that in order
to make allowance for intramural submucosal spread of
squamous and adenocarcinomas a subtotal oesophagectomy
should be carried out in patients with tumours at any site
(1,2). The pathology report on the resection specimen
should include as a minimum (I) type of tumour, (II) grade
of tumour, depth of invasion, (III) involvement of resection
margins, (IV) vascular invasion, (V) presence of Barrett’s
metaplasia and (VI) number of nodes resected and the
number containing metastatic tumour (15). The extent of
lymphadenectomy continues to be an area of considerable
controversy (52-54) especially as distant lymphatic
spread is frequent in early SCC (7,15). Many surgeons
do not practice a formal lymphadenectomy during either
transhiatal or transthoracic approaches. However, there
is little justification for oesophagectomy to be performed
with intent to cure without any attempt to clear the first
tier of lymph nodes. The description of tiers of lymph
nodes in oesophageal cancer has been designed according
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to the anatomy of the lymphatic drainage system of the
oesophagus (2,55-57). The strong arguments for extensive
surgery including lymphadenectomy are (I) it contributes
to the accurate staging of the disease with a minimum of 15
excised lymph nodes (28,58-60), (II) reduces loco-regional
recurrence and produces prolonged tumour-free survival
and, (IIT) by increasing the number of patients undergoing
RO resection (no residual disease left behind), the 5-year
survival rate is improved (61).

Strategies to minimize loco-regional recurrence

Pre-operative treatment is currently recommended for all
but the earliest resectable carcinomas of the oesophagus
for both SCC and adenocarcinoma. The Medical Research
Council (MRC) OEO02 study of two cycles of cisplatin
and fluorouracil (CF) chemotherapy of 802 patients with
carcinoma of the oesophagus prior to definitive surgery set
the standard of for neo-adjuvant therapy for oesophageal
cancer in the UK (62). The median survival improved from
13.3 to 16.8 months, and the 2-year survival from 34% to
43%. Meta-analyses of randomized trials have supported
the use of neoadjuvant chemotherapy before surgical
resection of locally advanced oesophageal cancer to improve
survival without serious systemic adverse events (62,63).
Neoadjuvant therapy using combinations of chemotherapy
and/or radiotherapy is being increasingly used in protocols
for the multimodality management of oesophageal
cancer. Chemotherapy is administered concurrently with
radiotherapy and act as a radio-sensitizer. Several studies
have shown that tumour regression grade and nodal
metastasis after assessment of pathological response to
neoadjuvant therapy are independent prognostic factors
for both adenocarcinoma and SCC (64-67). In the USA,
the current National Comprehensive Cancer Network
2010 guidelines (68) recommend neo-adjuvant chemo-
radiotherapy based on several studies (69-74). However,
the evidence of benefit over neo-adjuvant chemotherapy
is unknown (75-77). Individual randomized trials of neo-
adjuvant chemo-radiotherapy against surgery alone have
not all been positive, but meta-analysis have suggested
there is an improvement in median survival and overall
survival at 3 and 5 years. Gebski meta-analysis (78) of 10
randomized control trials (RCTs) comparing neo-adjuvant
chemo-radiotherapy to surgery alone showed a 13%
absolute difference in survival at 3 years. The Dutch trial of
paclitaxel and carboplatin and surgery compared to surgery
alone in 74% distal oesophageal and 12% GQO]J showed a
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mean survival of 49 months compared to 26 months for
the surgery alone arm with the benefit more pronounced
in the SCC arm (79). The FFCD 9901 trial consisted of
fluorouracil (FU)/cisplatin plus radiotherapy and surgery
compared to surgery alone on 195 patients with localized
stage I and II oesophageal SCC (70%) and adenocarcinoma
(29%). This was aborted because of no advantage to chemo-
radiation and significantly increased operative mortality of
7.3% (80). There was a higher frequency of loco-regional
relapse in the chemo-radiotherapy alone group proving
the importance of surgery. Survival rates were however
similar in both groups. Neo-adjuvant chemo-radiotherapy
is considered for tumours above T2 or N1 (excluding T1
NO tumours) and in patients who are medically fit for
both resection and chemo-radiotherapy (81,82). Although
trials are ongoing to determine optimum radiation dose
and most effective chemotherapeutic agents, neo-adjuvant
chemo-radiotherapy as an option is included in British
and European guidelines (2). Standard chemotherapy
agents are cisplatin and FU but newer agents, paclitaxel,
carboplatin, and capecitabine have shown promise in
trials although nutritional support via jejunostomy is
often required. Surgery should not take place for at least
4 weeks after radiotherapy to allow inflammation to settle
and maximum response to occur. The CROSS study of
paclitaxel and carboplatin with radiotherapy showed a
median survival of 49 months as compared to 26 months
in surgery alone arm and the 3-year survival rate was
increased from 48% to 59%. The RO resection rate was
90% compared to 65% in the surgery alone arm (83).
Complete pathological response was seen in 25% of cases
associated with a significantly better prognosis and a 5-year
survival rate of up to 60%. A Cochrane meta-analysis (84)
of preoperative radiotherapy for patients with resectable
oesophageal carcinoma of any histological subtype showed
only 3—-4% absolute improvement in overall survival. Thus,
it is not recommended for resectable oesophageal SCC or
adenocarcinoma. The combination of radiotherapy and
surgery on early-stage tumours may be an overkill or over-
treatment as they are both loco-regional treatments. The
dose to normal tissues particularly the spinal cord and
lung should be kept within internationally accepted dose
limits (40-50 Gy in 20-30 daily fractions) which is lower
than doses for definitive chemoradiotherapy as primary
treatment. The Medical Research Council Adjuvant
Gastric Infusional Chemotherapy (MAGIC) [2006] trial
of perioperative chemotherapy consisting of three cycles
of epirubicin, cisplatin and infusional FU (ECF) before
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and after surgery produced impressive results in GO]J
oesophageal and stomach adenocarcinoma, and the regime
is currently recommended for lower third and junctional
adenocarcinoma in Europe and USA (85). An international
phase 3 randomized clinical trial using monoclonal
anti human epidermal growth factor receptor (HER2
antibody), trastuzumab, was found to prolong survival
in adenocarcinomas of stomach and GOJ that expressed
HER2 (7,86).

Conclusions

Various combined-modality approaches have been
attempted to improve outcome of surgical resection of
oesophageal cancer. Selection of patients for the appropriate
combination treatment is important to avoid the serious
adverse events in over treatment with cytotoxic chemo- and
radiotherapy. Patients with complete pathological response
to surgery or chemo-radiation alone may be considered to
be managed expectantly. The future may lie on biological/
genomic markers that will determine the prognosis of
each oesophageal cancer, and render the optimum tailored
treatment modality for this aggressive disease.
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