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Abstract

In spite of recent advances in the diagnosis and management of oesophageal cancer, the overall survival of the disease
worldwide remains disappointingly low. In Greece and Cyprus, this may be partly due to a failure of health care providers to
implement standardised treatment protocols in clinical practice. Development of clinical practice guidelines was undertaken
as a joint project between the Hellenic Society of Medical Oncology (HeSMO) and Gastro-Intestinal Cancer Study Group
(GIC-SG) in an effort to provide guidance for Greek and Cypriot clinicians in all aspects of the management of oesophageal
cancer. A study group was formed comprising clinicians from different disciplines with a special interest in the management
of oesophageal cancer. Following extensive review of the literature, the members of the group met in person and consensus
statements were developed, which were later subjected to the Delphi survey process by invited national and international
experts. Statements that achieved a rate of voting consensus > 80% were adopted. Those that reached a voting consensus
of < 80% were revised or rejected. In total, 46 sentences were developed and subjected to the voting process. Of those, 45
sentences achieved a rate of consensus > 80% during the first voting round. One sentence that did not reach a satisfactory rate
of consensus was revised by the members of the study group and subsequently incorporated to the final statement. Forty-
six recommendations covering all aspects of the management of oesophageal cancer and concise treatment algorithms are
proposed by the Hellenic and Cypriot Oesophageal Cancer Study Group. In particular, centralisation of services, care by
multidisciplinary teams and adherence to clinical guidelines are strongly recommended.
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Introduction trending upwards in white men with a 0.4% annual increase
from 1992 to 2000. Furthermore, the 5-year survival rate
is estimated at 15.4%, which is the fifth lowest among all
cancers [1].

There are two major types of OC: adenocarcinoma (ade-
noCa) and squamous cell carcinoma (SCC). The primary
known risk factors for oesophageal adenoCa are chronic gas-
troesophageal reflux disease (GORD), Barrett’s oesophagus
(BO) smoking, obesity and dietary factors [2—4]. Known
risk factors for oesophageal SCC include smoking, alcohol
abuse, exposure to nitrosamines, ingestion of lye, Fanconi’s
anaemia, Plummer—Vinson webs, and tylosis [2].

Oesophageal cancer (OC) is a predominantly male condition
with a male to female incidence of approximately 3.6 to 1.
The disease primarily affects older patients, with a peak inci-
dence in the age group 65—74 years. The incidence of OC is
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The Hellenic pathology-based cancer registry of the
5-year period 2009-2013 does not report on the incidence
of OC in Greece. Possible reasons are the low incidence
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of OC in Greece and the fact that adenocarcinomas of the
oesophago-gastric junction (OGJ) are often reported as
gastric cancers [5]. According to the Hellenic Statistical
Authority (ELSTAT) [6], 187 deaths of OC were registered
in Greece in 2015.

Numerous consensus statements and guidelines for the
management of OC have been developed by several medi-
cal societies worldwide [7-9]. All of them emphasise the
importance of centralisation and systematic referral of OC
cases to dedicated multidisciplinary teams.

Recommendation

¢ Centralisation of oesophageal cancer (OC) services in
high-volume centres results in improved outcomes and
it is strongly recommended (LOE: III, SOR: A, ROVC:
100%)

Aim

Members of the Hellenic Society of Medical Oncology
(HeSMO) and the Gastro-Intestinal Cancer Study Group
(GIC-SG), selected on the grounds of their experience in
gastro-intestinal cancer management, founded an executive
team—Hellenic and Cypriot Oesophageal Cancer Study
Group (HCOC-SG)—with the task to develop a consensus
statement and form guidelines on the main aspects of genet-
ics, diagnosis, staging, treatment modalities and follow-up
of oesophageal cancer. The effort and its product were based
on review of the literature, the principles of evidence-based
medicine and the experience and practice in other European
countries, meanwhile considering the peculiarities of the
Hellenic and Cypriot health care environments.

Table 1 Level of evidence (LOE) and strength of recommendation (SOR)

Methods

An initial effort to develop a draft with the consensus
statements and recommendations for the management
of OC, between December 2011 and June 2013, was not
finalised due to unforeseen circumstances. The effort was
resumed in June 2017: via several online communications,
the members of the executive team produced a draft con-
taining the background based on current evidence, and the
consensus statements. At a face-to-face meeting in June
2018, the draft was finalised and the consensus statements
were evaluated according to the Level of Evidence (LOE)
and the Strength of Recommendation (SOR) (Table 1)
[10].

To strengthen the opinion, all statements were sub-
jected to the Delphi survey process [11]. One hundred
and ten national and international experts were selected
to participate in the survey. The procedure was scheduled
to take place in two rounds of anonymous online voting
for each statement, the options being “agree”, “disagree”,
or “abstain”. Abstain did not count on the overall agree-
ment, provided it did not exceed 50% of the voters, in
which case the statement was revised. The first round
opened on December 6th 2018 and closed on January 15th
2019. Statements that achieved a rate of voting consensus
(ROVC) of > 80% were considered of sufficient consensus.
Statements that achieved an ROVC of < 80% were distrib-
uted between all members of the executive team for revi-
sion via online communication. Revised sentences entered
the second round of voting, scheduled to open on February
4th 2019 and close on February 15th 2019. The LOE, the
SOR and ROVC are shown in parenthesis at the end of
each recommendation.

Level of evidence

1 Evidence from at least one large randomised control trial of good methodological quality (low potential for bias) or meta-analyses of
well-conducted RCTs without heterogeneity

I Small RCTs or large RCTs with a suspicion of bias (lower methodological quality) or meta-analyses of such trials or of trials with
demonstrated heterogeneity

I Prospective cohort studies

v Retrospective cohort studies or case—control studies

A\ Studies without control group, case reports, experts’ opinions

Strength of recommendation

A A: Strong evidence for efficacy with a substantial clinical benefit, strongly recommended

B B: Strong or moderate evidence for efficacy but with a limited clinical benefit, generally recommended

C Insufficient evidence for efficacy or benefit does not outweigh the risk or the disadvantages (adverse events, costs...) optional

D Moderate evidence against efficacy or for adverse outcome, generally not recommended

E Strong evidence against efficacy or for adverse outcome, never recommended
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Results

Of the 110 contacted experts, 75 accepted the invitation
and participated in the voting process. There were 39 sur-
geons (52%), 19 medical oncologists (25.3%), 8 radio-
therapists/medical oncologists (10.7%), 4 pathologists
(5.3%), 4 radiologists (5.3%) and 1 gastroenterologist
(1.4%). Forty-six sentences were subjected to the voting
process. After the first round, the median rate of “abstain”
was 9.3% (median 0-41.3%). Seven sentences achieved a
consensus of 100%, 32 a consensus of 90-99%, 6 a con-
sensus of 80-89%, and only 1 sentence scored a consensus
of 75%. As all but one sentences achieved a consensus of
more than 80%, there was no second round of voting. The
sentence that scored 75% was related to the follow-up of
patients with oesophageal cancer and it was revised to the
full agreement of all members of the executive team.

Discussion
Genetics

Many risk factors are involved in the pathogenesis of
oesophageal and oesophago-gastric junction tumours by
altering the function of certain oncogenes and tumour sup-
pressor genes leading to molecular variability. Oesoph-
ageal SCCs resemble lung SCCs with common genetic
alterations, the most prominent being SOX-2 amplification
[12]. In contrast, oesophageal adenocarcinomas share the
same gene alterations with the remaining GI tract cancers
(p53, CDKNZA, SMAD4, EGFR and HER2). HER?2 gene
alteration is the only one of some clinical importance [13].
Recent reports have identified the EBV-positive molecular
subtype, displaying PIK3CA mutations, amplification of
JAK2 and PDL-1, which might lead to a distinct therapeu-
tic approach for this specific subtype in the future [14].

The vast majority of OC cases are sporadic. However,
there is evidence that approximately 7% of patients with
Barrett’s oesophagus or adenocarcinoma have at least one
blood relative affected. It appears that the incidence of
affected cases in the families follows a pattern of autosomal
dominant mode of inheritance with incomplete penetrance
[15]. Microsatellite instability (MSI) has been associated
with oesophageal adenoCa, and a secondary post hoc analy-
sis of the MAGIC trial indicated that MSI was associated
with a positive prognostic effect in patients treated with sur-
gery alone and a differentially negative prognostic effect in
patients treated with chemotherapy [16]. It should be empha-
sised, however, that only a small proportion of patients with
oesophageal adenoCa display high MSI.

Prognostic factors

Stage of disease, by the TNM staging system, in patients
with OC is an important prognostic factor: patients with
higher stage of disease have worse outcome compared to
those with lower stage [17]. Furthermore, surgical staging
seems to be more accurate than preoperative clinical staging.
Another prognostic factor under consideration is the per-
centage of viable cancer cells in tumour specimens resected
after neo-adjuvant treatment. Patients treated with preop-
erative chemo-radiotherapy (CRT) with less than 50% of
residual viable cells in the histology specimen seem to have
better survival than those with more than 50% [18]. In addi-
tion, there is evidence that the level of SUV in PET-CT
scan may have prognostic value in OC [19]; in patients with
localised disease, higher levels of SUV prior to any treat-
ment [20], or after CRT [21] seem to be related to worse
prognosis, although confirmatory studies are needed.

Predictive factors

Several studies in the literature have investigated the pre-
dictive role of different biomarkers in OC, but no definitive
conclusions can be drawn yet [22, 23]. The only exception
to the above is the identification of HER2 overexpression in
advanced OGJ adenoCa, where a predictive role for response
to the targeted agent trastuzumab has been shown [24]. In
addition, MSI testing is required to select patients who may
benefit from anti-PDL1 immunotherapy.

Finally, the extent of FDG uptake decreases follow-
ing neo-adjuvant treatment or some characteristics of the
18F-FDG uptake from the primary tumour in the baseline
PET/CT seem to predict the rate of pathological complete
response [25, 26]. However, the role of PET/CT in predict-
ing the outcome of neo-adjuvant treatment remains contro-
versial and more solid evidence is needed before definitive
conclusions can be drawn.

Recommendations

e HER?2 overexpression and MSI should be tested in all
patients with locally advanced and/or metastatic adenoCa
of the OGJ (LOE: I, SOR: A) and possibly of the oesoph-
agus (LOE: V, SOR: C, ROVC: 96%)

Diagnosis

Alarm symptoms and signs

Most patients with OC present at a late stage with dysphagia
as the predominant symptom [27]. In particular, dysphagia

that progresses rapidly within few months should heighten
suspicion for OC and prompt an endoscopic evaluation. Up
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to 75% of patients also experience anorexia and weight loss
when they seek medical attention. Other symptoms of OC
include odynophagia, chest pain, or gastrointestinal bleed-
ing. Cough aggravated by swallowing raises the possibility
of an oesophago-pulmonary fistula, a devastating complica-
tion associated with a high 30-day mortality rate [28].

Diagnostic tests

The diagnosis of OC is established by flexible endoscopy
with biopsy. The diagnostic yield of endoscopic biopsy
reaches 100% when 6 or more samples are obtained using
standard forceps [29]. In patients with advanced cancers,
ultra-thin endoscopes (max diameter 6 mm) may be required
to complete the examination and obtain biopsies [30], but the
adequacy of such biopsy specimens has not been formally
assessed. It should be noted that biopsy specimens should
be of adequate volume, not only to establish diagnosis but
also for genetic analysis (HER2, MS]I, etc.). Brush cytology
could be an alternative method of sampling tight malignant
strictures, not easily accessed by conventional biopsy tech-
niques [31, 32]. Endoscopic ultrasonography (EUS) with
fine-needle aspiration (FNA) and/or trucut needle biopsy
(TNB) should also be considered, when submucosal tumours
are suspected or standard biopsies fail to confirm the diag-
nosis [33]. Radiological examination with oral contrast as
an initial diagnostic test is of limited value [27]; however,
it may be useful to confirm the presence of fistulas, when
clinically suspected.

During an endoscopic examination, the precise location
of the tumour relative to the teeth and the OGJ, the length
of the tumour, the extent of circumferential involvement and
the degree of obstruction should be carefully recorded to
assist with treatment planning.

Endoscopic screening and surveillance of Barrett’s
oesophagus

Currently, endoscopic screening of the general popula-
tion for the detection of BO or oesophageal adenoCa is
not indicated. However, screening could be considered in
patients with known risk factors (long standing typical reflux
symptoms, age > 50 years, white race, male sex, obesity,
first degree relative with BO or oesophageal adenoCa). In
patients with columnar epithelium extending less than 1 cm
above the upper end of the gastric folds (tongues or circu-
lar), in the absence of visible abnormality, endoscopic sur-
veillance is not recommended. Targeted biopsies from this
region should only be obtained in cases of visible abnormali-
ties. In such cases, when intestinal metaplasia is confirmed
histologically (previously called ultra-short BO), endoscopic
surveillance is also not recommended.

@ Springer

Randomised controlled trials on surveillance of patients
with BO are still lacking. However, retrospective studies
have shown that adequate endoscopic surveillance corre-
lates with detection of cancer at an earlier stage and with
improved survival from oesophageal adenoCa [34, 35]. High
definition endoscopy (endoscope, processor and screen) is
recommended for endoscopic surveillance in cases of BO.
Routine use of chromo-endoscopy, optical chromo-endos-
copy, auto-fluorescence endoscopy or confocal laser endo-
microscopy is not advised [36].

Endoscopy reports of patients with BO should include

e The presence or absence of erosive oesophagitis accord-
ing to the Los Angeles classification.

e The extent of BO according to the Prague criteria (cir-
cumferential extent—C, maximum extent—M) [37].

e A description of location (in cm from the incisors) of any
visible abnormality within the metaplastic epithelium,
lesion size (mm) and macroscopic appearance according
to the Paris classification.

e Number of biopsies taken from the metaplastic epithe-
lium: Biopsies should be taken according to the Seattle
protocol (random 4-quadrant biopsies every 2 cm within
metaplastic epithelium starting from the upper end of the
gastric folds). Any visible mucosal abnormalities should
be sampled separately [38].

e Photo documentation.

The extent of BO and the presence and degree of dyspla-
sia are accepted risk factors for malignant progression. Sur-
veillance intervals for non-dysplastic BO should be stratified
according to its length:

e Irregular Z-line/columnar lined oesophagus <1 cm: no
surveillance.

e Short segment BO (1-3 cm): 5 years.

e Long segment BO: 3 years. Cases with BO> 10 cm
should be referred to expert centres.

¢ In patients older than 75 years with no previous evidence
of dysplasia, further endoscopic surveillance is not indi-
cated.

Prophylactic endoscopic therapy (i.e. ablation therapy)
for non-dysplastic BO should not be performed. The aver-
age risk for cancer progression of non-dysplastic metaplastic
epithelium is lower than that previously described, estimated
at 0.2-0.3% per year [39]. Additionally, there is uncertainty
regarding the long-term follow-up in patients with non-dys-
plastic BO post ablation.

Patients with the diagnosis “indefinite for dysplasia”
confirmed by a second expert GI pathologist should be
managed with optimisation of anti-reflux medication and
repeat endoscopy in 6 months. If no definite dysplasia is
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found in subsequent biopsies or if these biopsies are again
classified as “indefinite for dysplasia”, surveillance strategy
should follow the recommendations for non-dysplastic BO.
It should be noted, however, that an accepted definition of
the term “expert GI pathologist™ is lacking. When consider-
ing endoscopic treatment, confirmation by an independent
pathologist from a different institution is preferable to maxi-
mize the accuracy of the diagnosis.

In 30% of patients with BO and low-grade dysplasia
diagnosed at a single endoscopy, the diagnosis will not be
reproduced in subsequent endoscopies [40]. Thus, it is gen-
erally advised that patients with low-grade dysplasia BO on
random biopsies, confirmed by an expert GI pathologist,
should have a confirmatory diagnosis within 6 months. If no
dysplasia is found at second endoscopy, the interval could
be broadened to 1 year. After two subsequent endoscopies
negative for dysplasia, standard surveillance for patients
with non-neoplastic BO is initiated. If a confirmed diagnosis
for low-grade dysplasia is found in the confirmatory endos-
copy, endoscopic ablation therapy should be offered. Based
on the currently available literature, radiofrequency abla-
tion (RFA), has the best efficacy and safety profile; hence,
it is recommended as the treatment of choice for ablation of
dysplastic BO [41].

Recommendations

e Progressive dysphagia of recent onset should prompt
upper alimentary endoscopic investigation (LOE: III,
SOR: A, 100%)

e Diagnosis and HER2 and MSI status of OC are estab-
lished by flexible endoscopy with biopsy. The presence
of BO should be mentioned at the endoscopy report
(LOE: III, SOR: A, ROVC: 97%)

e Any atypia in BO should be assessed after treatment of
reflux esophagitis (LOE: III, SOR: A, ROVC: 99%)

Staging
Cross-sectional imaging

Imaging plays a pivotal role at initial presentation when sus-
picious or confirmed at endoscopy malignancy is encoun-
tered. Initial detection and diagnosis of OC are made either
at upper gastrointestinal (GI) tract contrast studies or at
endoscopy examination when biopsies may also be obtained.
Malignancy typically presents as a stricture or ulceration in
upper GI contrast studies.

Multidetector CT (MDCT) is the workforce, standard of
care modality used to provide cancer staging for multidisci-
plinary meeting (MDM) discussion and further management
stratification, as it is most useful in identifying the presence
of distant disease such as liver and/or lung metastases. A

CT examination of neck, chest, abdomen and pelvis should
be performed after intravenous contrast administration at
fine collimation enabling multiplanar coronal and sagittal
reformats to be performed with the same resolution as the
axial images (slice thickness should be 2.5-5 mm) to provide
accurate primary tumour length measurements. The liver
should be examined in portal venous phase; with 5 mm max
thickness through the abdomen considered adequate. It is
considered optimal to give about 200 ml of water as oral
contrast just prior to the scan for oesophageal cancer stag-
ing [42].

Asymmetric, enhancing thickening of the oesophageal
wall is a typical, but non-specific, CT finding of OC. The
accuracy of CT for the assessment of T stage is lower than
that of EUS [43]. CT is unable to adequately differentiate
between T1, T2, and T3 disease. Exclusion of T4 disease,
as indicated by the preservation of fat planes between the
oesophageal primary and adjacent structures (e.g. bronchus,
aorta), is the most important role of CT in the determination
of T status [44]. Overall accuracy of MDCT is reported to
be 84-89%, while N staging accuracy is lower at around
75-80% [45].

MRI of the neck, chest and abdomen may offer additional
information in locoregional staging in equivocal cases. Some
studies have shown that surface-coil MRI of the oesophagus
is feasible. Using a high-resolution T2-weighted sequence,
the oesophageal wall layers are accurately depicted and the
tumour can be identified separately from surrounding tis-
sue. MRI has also been proven in some studies to be better
than CT in the evaluation of pericardial infiltration and bone
involvement by local tumour invasion [46]. In spite of this
early evidence, the role of MRI in the assessment of locore-
gional staging should still be considered investigational.

Positron-emission tomography (PET) is of limited value
in assessing T stage, as it provides little information on the
depth of tumour invasion [47]. There are conflicting find-
ings in the literature regarding the relationship between FDG
uptake in the primary tumour and depth of tumour invasion.
The main drawback of PET is that intense uptake of FDG by
the primary tumour commonly complicates interpretation by
obscuring the adjacent regional lymph node(s) [48]. Never-
theless, '®F-FDG PET has a variety of potential applications
ranging from improving staging accuracy, as it may detect
previously unsuspected metastatic disease in up to 30% of
patients at the time of initial diagnosis [49], to assisting in
radiation target volume delineation.

Recommendations

e CT is the imaging staging modality of choice for deter-
mining whether the patient may undergo resection or has
distant metastases (LOE: II, SOR: B, ROVC: 88%)

¢ MRI may add information for staging in equivocal cases
(LOE: I1I, SOR: C, 84%)
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e PET-CT should be offered to fit patients with poten-
tially resectable disease, in order to exclude unsus-
pected metastases (LOE: III, SOR: A, 94%)

Endoscopic ultrasound

Endoscopic ultrasound should be performed to establish
the extent of locoregional disease and guide further man-
agement. Patients with cancer confined to the mucosa or
superficial submucosa can be treated using surgical resec-
tion or potentially endoscopic therapy [50, 51], whilst
patients who have more advanced disease will require sur-
gical resection with or without neo-adjuvant or adjuvant
treatment [52, 53].

As EUS provides more accurate evaluation of the depth
of tumour invasion (T stage) and the extent of lymph-node
involvement (N stage) than both PET and CT [54, 55],
the modality can offer additional information to (i) distin-
guish between T1la and T1b cases, the former one being
amenable to endoscopic treatment, and (ii) to distinguish
between T2 and T3, the latter one requiring neo-adjuvant
treatment. Occasionally signs of locally spread disease
(M-stage) can be detected by EUS. However, the specific-
ity and the sensitivity for identifying lymph node disease
are better when EUS is combined with FNA compared
to EUS alone. For tumours smaller than 0.5 cm, high-
frequency EUS transducers are used [56].

Mediastinal and perigastric lymph nodes are readily
seen by EUS. Accuracy in diagnosis of lymph node inva-
sion significantly increases with FNA [57]. FNA of suspi-
cious lymph nodes should be performed without traversing
an area of primary tumour, and only in case lymph node
status is expected to influence treatment decisions.

Recommendations

e EUS can be used for initial local staging in non-
obstructing lesions to guide further treatment strategy
(LOE: II, SOR: A, ROVC: 97%)

e Combined use of FNA and EUS can improve the
assessment of regional lymph node involvement and
may be performed in equivocal cases (LOE: II, SOR:
B, ROVC: 96%)

Bronchoscopy

A bronchoscopy should be carried out in all cases of
oesophageal SCCs located at the level and above the carina
to exclude tracheal or bronchial infiltration by the tumour
and also to exclude the possibility of a second primary
carcinoma of the aero-digestive tract [58, 59].
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Staging laparoscopy

Several studies have indicated that staging laparoscopy
and peritoneal cytology can reveal previously unsuspected
serosal involvement or peritoneal metastases in cases of
carcinomas of the lower oesophagus or the GOJ junction.
Therefore, staging laparoscopy and peritoneal washing
and cytology should be offered to patients with locally
advanced (T3 or T4) adenoCa of the lower oesophagus
and GOJ junction to prevent unnecessary major resections
[60, 61].
Recommendation

e Staging bronchoscopy in cases with upper oesopha-
geal SCC and staging laparoscopy in cases with locally
advanced adenoCa of the lower oesophagus and OGJ
should be carried out to exclude bronchial infiltration and
peritoneal dissemination, respectively (LOE: III; SOR:
A, ROVC: 96%)

Histopathology

In previous years, histopathologic staging after oesophagec-
tomy was used as the only basis for cancer staging [62, 63].
Current information suggests that histopathologic staging is
losing its clinical significance in locally advanced disease,
as post-neo-adjuvant therapy replaces esophagectomy alone,
while it remains important in early-stage lesions [64]. The
8th edition of TNM staging for cancer of the oesophagus
was based on a strong 7th edition foundation, which was
characterised by significant alterations compared to the pre-
vious ones (5th, 6th) [65]. The major difference between
the 7th and 8th editions is the introduction of separate stage
groups among pathologic (pTNM), clinical (cTNM) and
post-neo-adjuvant (ypTNM) classifications [63]. In addition,
histopathologic cell type, histologic grade (G-category), and
tumour location (L-category) were identified as important
parameters for stage grouping: (i) the difference in survival
between adenoCa and SCC was best represented by creating
separate stage groupings for stages I and II, (ii) histologic
grade was associated with decreased survival for early-stage
cancers and, therefore, was added in stages I and II in the
classification of both adenoCa and SCC, and (iii) tumour
location (upper and middle thoracic vs lower thoracic) was
considered important for grouping T2-3NOMO SCCs. The
8th edition of TNM and the histopathological prognostic
grouping are shown in Tables 2, 3, 4, and 5 [66].
Recommendation

e The 8th edition of TNM is implemented for the histo-
pathological staging of oesophageal cancer (SCC, ade-
noCa) (SOR: A, ROVC: 99%)
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Table 2 TNM classification—8th edition

Primay tumour (T)

Tx: primary tumour cannot be assessed

TO: no evidence of primary tumour

Tis: high-grade dysplasia (all non-invasive neoplastic epithelium
included)

T1: primary tumour invades lamina propria or submucosa
Tla: primary tumour invades mucosa or lamina propria or muscula-
ris mucosae
T1b: primary tumour invades submucosa

T2: primary tumour invades muscularis propria

T3: primary tumour invades adventitia

T4: primary tumour invades adjacent structures
T4a: resectable primary tumour invading pleura, pericardium or
diaphragm
T4b: unresectable primary tumour invading trachea, aorta, vertebral
body

Regional lymph nodes (N)

Nx: regional lymph nodes cannot be assessed

NO: no regional lymph nodes metastasis

N1: metastasis to 1-2 regional lymph nodes

N2: metastasis to 3—6 regional lymph nodes

N3: metastasis to>7 regional lymph nodes

Distant metastasis (M)

MO: no distant metastasis

M1: distant metastasis

Management of locoregional:
non-metastatic disease

The management of OC is complex and Multidisciplinary
Team (MDT) meetings have been introduced in an effort
to optimise patient outcomes. There is ample evidence
that patients discussed at such meetings are more likely to
receive more accurate diagnosis and preoperative staging
compared with those treated independently by their physi-
cians [34, 67-70]. Furthermore, it has been shown that treat-
ment plans are altered in a significant number of patients and
MDT decisions are implemented in 90-100% of cases [71,
72]. Based on those findings and although direct evidence
that MDT meetings result in improved survival outcomes
is still lacking, it is recommended that all patients with OC
should be discussed at MDT meetings, as soon as possible
after the diagnosis is confirmed and certainly before any
treatment is implemented.

Oesophagectomy is one of the most complex surgical
procedures associated with a significant risk of postopera-
tive complications [73]. Several studies from different coun-
tries and health care systems have shown that short-term
mortality is lower and long-term survival is higher, when
oesophagectomy is carried out in high-volume hospitals and
by high-volume surgeons [74-77]. Based on those differ-
ences in short- and long-term outcomes of patients, cen-
tralisation of OC services within centres of excellence is
recommended.

Recommendation

e Patients with OC should be discussed at MDT meetings
soon after the diagnosis is confirmed and prior to any
treatment (LOE: III, SOR: A, ROVC: 100%)

Limited disease (cT1-T2 NO MO0)

In recent years, an increasing number of people with OC
are diagnosed at an earlier stage because of a more liberal
use of upper endoscopy for the investigation of gastrointes-
tinal symptoms and also the establishment of surveillance
programs for patients with BO. Upfront surgical resection
has been the treatment of choice for all patients with limited
T1-T2NOMO tumours until recently. However, the evolution
of endoscopic techniques such as endoscopic mucosal resec-
tion (EMR), endoscopic submucosal dissection (ESD) and
radiofrequency ablation (RFA) over the last decade has chal-
lenged the role of surgery in the management of early-stage
cancers and selection of treatment for T1 OC is now based
on the depth of tumour invasion [78, 79].

Although both adenoCa and SCC limited to the mucosa
(T1a) have a very low risk of lymph node metastases and can
be treated endoscopically, when a tumour invades the sub-
mucosa (T1b) the risk of lymph node involvement increases
to 20-30% [80-82]. Therefore, oesophagectomy with lymph
node dissection is more appropriate for the latter group of
patients, even though it is recognised that the majority of
them (~75%) will eventually have negative lymph nodes
and would have been adequately treated with endoscopic
techniques only. Attempts have been made to define factors
such as depth of submucosal invasion, degree of differentia-
tion of the tumour and presence or not of lymphovascular
invasion that may predict the risk of lymph node metastases
in patients with T1b tumours and subsequently tailor their
management accordingly, but conflicting results have been
reported so far [81, 83-86] (Fig. 1).

Several studies have shown that endoscopic treatment of
T1la adenoCa can achieve equivalent to surgery oncologic
outcomes with a much lower complication rate [§7-92], and
similar results have also been reported for T1a SCC [93-96].
Furthermore, some evidence exists that ESD may be more
effective than EMR in the management of intramucosal car-
cinomas, albeit with a higher complication rate [96-98]. In
practice, however, it is very difficult, if not impossible, to
distinguish between Tla and T1b tumours preoperatively,
even with the use of high-resolution Endoscopic Ultrasound
(EUS), which is considered the most reliable method of
assessing the depth of mural invasion [99, 100]. Therefore,
patients with suspected T1 cancer should be offered EMR
or ESD for completion of staging. If a well-differentiated
intramucosal Tla tumour is confirmed histologically and
the resection has been performed en bloc and with clear
margins, the excision is considered complete and no fur-
ther treatment is necessary. If, however, a submucosal T1b
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Table 3 Clinical-pathological staging and prognostic grouping of squamous cell carcinoma (TNM 8th edition)

Clinical stage

Pathological stage

Stage 0 Tis NO MO Stage 0 Tis NO MO
Stage I T1 NO, N1 MO Stage 1A Tla NO MO
Stage 1B T1b NO MO
Stage 11 T2 NO, N1 MO Stage I1A T2 NO MO
T3 NO MO Stage 1IB T1 N1 MO
T3 NO MO
Stage 111 T1, T2 N2 MO Stage IITA T1 N2 MO
T3 N1, N2 MO Stage I1IB T2 N1 MO
T2 N2 MO
T3 N1, N2 MO
T4a NO, N1 MO
Stage IVA T4a, T4b NO, N1, N2 MO Stage IVA T4a N2 MO
Stage IVB T any N3 MO Stage IVB T4b N any MO
T any N any M1 T any N3 MO
T any N any M1
Pathological prognostic grouping
Group T N M Grade Location
Group 0 Tls NO MO N/A Any
Group IA Tla NO MO 1,X Any
Group IB Tla NO MO 2-3 Any
Tlb NO MO Any Any
T2 NO MO 1 Any
Group ITA T2 NO MO 2-3,X Any
T3 NO MO Any Lower
T3 NO MO 1 Upper/middle
Group IIB T3 NO MO 2-3 Upper/middle
T3 NO MO Any X
T3 NO MO X Any
T1 N1 MO Any Any
Group IITA T1 N2 MO Any Any
T2 N1 MO Any Any
Group IIIB T2 N2 MO Any Any
T3 N1,2 MO Any Any
T4a NO,1 MO Any Any
Group IVA T4a N2 MO Any Any
T4b N any MO Any Any
T any N3 MO Any Any
Group IVB T any N any M1 Any Any

carcinoma is found or the resection margins are involved
with tumour, the patient should be offered oesophagec-
tomy in conjunction with lymphadenectomy, provided the
patient is fit for major surgery. In cases where expertise in
endoscopic mucosal resection is not available locally, all fit
patients with clinical T1 tumours should be offered upfront
oesophagectomy (Fig. 1).

Patients with a background of BO and intramucosal
adenoCa completely excised endoscopically should also be
offered radiofrequency ablation of the remaining Barrett’s
mucosa to prevent the formation of metachronous carcino-
mas [101, 102]. The role of radiofrequency ablation in the
management of remaining squamous dysplasia following
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endoscopic resection of squamous intramucosal cancer is
less well defined [95, 103].

The optimal treatment for patients with clinical
T2NOMO cancers remains controversial partly because
of the inaccuracy of currently available staging investiga-
tions [104, 105]. Recent studies have shown that 30-55%
of patients with clinical T2ZNOMO disease are found to
have positive lymph nodes following oesophagectomy
[106-108]. Given the high prevalence of nodal metasta-
ses among patients with cT2NOMO disease and the fact
that positive nodal status is a strongly negative prognos-
tic factor [109, 110], it has been argued that all patients
with T2 lesions should undergo neo-adjuvant treatment.



Updates in Surgery (2019) 71:599-624 607
Table 4 Clinical-pathological staging and prognostic grouping of adenocarcinoma (TNM 8th edition)
Clinical stage Pathological stage
Stage 0 Tis NO MO Stage 0 Tis NO MO
Stage I T1 NO MO Stage 1A Tla NO MO
Stage 1B T1B NO MO
Stage I1A T1 N1 MO Stage I11A T2 NO MO
Stage 1IB T2 NO MO Stage 1IB T1 N1 MO
T3 NO MO
Stage II1 T2 N1 MO Stage IITA T1 N2 MO
T3, T4a NO, N1 MO Stage I1IB T2 N1 MO
T2 N2 MO
T3 N1, N2 MO
T4a NO, N1 MO
Stage IVA T1-T4a N2 MO Stage IVA T4a N2 MO
Stage IVB T4b NO, N1, N2 MO Stage IVB T4b N any MO
T any N3 MO T any N3 MO
T any N any Ml T any N any Ml
Pathological prognostic grouping
Group T N M Grade
Group 0 Tls NO MO N/A
Group IA Tla NO MO 1, X
Group IB Tla NO MO 2
T1b NO MO 1,2
Group IC T1a, Tlb NO MO 3
T2 NO MO 1,2
Group ITA T2 NO MO 3, X
Group IIB T1 N1 MO Any
T3 NO MO Any
Group IITIA T1 N2 MO Any
T2 N1 MO Any
T3 NO MO Any
Group I1IB T2 N2 MO Any
T3 N1, N2 MO Any
T4a NO, N1 MO Any
Group IVA T4a N2 MO Any
T4b N any MO Any
T any N3 MO Any
Group IVB T any N any Ml Any

Table 5 Prognostic factors for

: Prognostic factors
survival of oesophageal cancer

Tumour related

Host related Treatment related

Essential Depth of invasion Performance status MDT approach
Lymph node involvement Age Quality of surgery
Lymphovascular invasion Nutritional status

Additional Tumour grading Economic status Nutritional support
Tumour location

New/Promising CEA, VEGF.C, HER2

Observational studies, however, that addressed specifically
this issue have reported contradictory results [106, 111,
112]. One recent randomised study that recruited patients
with early-stage I and IT OC showed no improvement in
survival and increased postoperative mortality among
patients who underwent neo-adjuvant CRT compared with

those who had upfront surgery [113]. Furthermore, another
recent well-designed, multicentre, retrospective European
study showed that among patients with cT2NOMO OC neo-
adjuvant therapy had no significant effect upon survival or
recurrence compared to surgery alone despite the fact that
50% of the patients had unrecognised nodal metastases at
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Localised - Limited lesion
(cT1-2NOMO)
cT1INOMO cT2NOMO
fit patient unfit patient
T1a lesion T1a lesion
completely excised incompletely excised
or
T1b lesion

Fig. 1 Treatment flowchart of localised oesophageal cancer

the time of surgery [114]. Until more conclusive data from
randomised studies becomes available, it is recommended
that patients with clinical T2NOMO tumours should be
offered upfront surgery.

Several prospective randomised studies [115-117] and a
recent Cochrane review [118] have shown that CRT appears
to be at least equivalent to surgery in terms of survival in
patients with resectable oesophageal SCC who are fit for
surgery. Therefore, patients with localised SCC of the upper
third of the thoracic oesophagus should be given the choice
of radical CRT or transthoracic 3-stage oesophagectomy
combined with lymphadenectomy. In case of persistent
disease or local recurrence following radical CRT, salvage
oesophagectomy can be offered with relatively good results
[119, 120]. For patients with localised SCC of the cervical
oesophagus, radical CRT is the treatment of choice [121].
Definitive chemo-radiotherapy should also be considered as
an alternative to surgery for patients with localised OC who
are not fit or not willing to undergo surgery (Fig. 1).
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Controversy still exists regarding the optimal surgical
strategy in terms of operative approach, surgical technique
and extent of lymphadenectomy in patients with operable
OC [122]. Several studies have shown that resection of the
tumour with clear margins (RO resection) is an important
prognostic factor [123, 124]. Tumour-free margins, however,
can be accomplished with a number of different approaches
including right transthoracic, left thoraco-abdominal and
transhiatal approach using open or minimally invasive
surgical techniques. It has been argued that transthoracic
approaches allow for more radical oncological resection
of the tumour and adjacent lymph nodes that may result
in a survival benefit. Indeed, subgroup analysis of the late
results from a large, well-designed, randomised study [125,
126] have confirmed a trend towards improved survival for
patients with adenoCa of the lower oesophagus, who under-
went transthoracic oesophagectomy compared with those
who had transhiatal approach, and significantly improved
survival for a subgroup of those patients who had limited
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number of positive lymph nodes (1-8 nodes). Furthermore,
a number of cohort studies have shown that the higher num-
ber [127, 128] and the location [129, 130] of lymph nodes
that are normally removed via a transthoracic but not a tran-
shiatal approach are important prognosticators of improved
survival following surgery for oesophageal and OGJ carci-
nomas. Although other cohort studies [131, 132] and some
meta-analyses [133, 134] have questioned these conclusions,
on balance available evidence suggests that patients with
resectable carcinomas of the middle or the lower third of
the oesophagus including those with Siewert type I or II
adenoCa of the OGJ should be offered transthoracic, 2-stage
oesophagectomy combined with 2-field mediastinal and
upper abdominal lymphadenectomy (Ivor Lewis procedure).

The role of minimally invasive techniques in OC surgery
has been explored in recent years. Two large cohort studies
[135, 136], two prospective randomised studies [137, 138]
and a recent meta-analysis [139] have shown that the use
of minimally invasive techniques to perform oesophagec-
tomy for cancer is associated with a modest improvement
in perioperative outcomes without compromising long-term
survival. Therefore, it is recommended that the use of mini-
mally invasive or hybrid techniques to perform oesophagec-
tomy can be considered depending on local expertise and
surgeon’s preference.

Recommendations

e Patients with suspected cT1 OC should be offered endo-
scopic submucosal dissection (ESD) or endoscopic
mucosal resection (EMR) for staging. For patients with
pTla lesions completely excised endoscopically, no fur-
ther intervention is required (LOE: III, SOR: B, ROVC:
93%)

e Patients with histologically confirmed pT1a oesophageal
adenoCa, following complete endoscopic resection of the
tumour, should be offered endoscopic radiofrequency
ablation of remaining Barrett’s mucosa (LOE: III, SOR:
A, ROVC: 92%)

¢ Following endoscopic resection for staging, oesophagec-
tomy and lymphadenectomy should be offered to patients
with submucosal pT1b cNO lesion and to those with
intramucosal pT1a cNO tumours incompletely excised,
provided they are fit for major surgery (LOE: III, SOR:
A, ROVC: 97%)

¢ Upfront oesophagectomy for fit patients with suspected
cT1 lesion should be considered, if expertise in endo-
scopic mucosal resection is not available (LOE: III, SOR:
A, ROVC: 97%)

e Upfront surgery, without neo-adjuvant treatment, could
be offered to patients with cT2NOMO lesions (LOE: II,
SOR: B, ROVC: 93%)

e Transthoracic, 2-stage oesophagectomy, combined with
2-field lymphadenectomy (Ivor Lewis procedure) or

3-stage oesophageactomy with 2-filed lymphadenectomy,
depending on tumour location and surgeon’ s preference,
should be offered to patients with operable middle or
lower third OC and to those with Siewert type I and II
cancers of the OGJ (LOE: II, SOR: B, ROVC: 95%)

e Oesophagectomy with 3-field lymphadenectomy is fea-
sible in fit patients, but not beneficial in terms of disease
control and survival (LOE: III, SOR: B, ROVC: 88%)

e Siewert type III tumours of the OGJ should be treated as
gastric carcinomas, with extended total gastrectomy and
D2 lymphadenectomy (LOE: II, SOR: A, ROVC: 96%)

e Minimally invasive or hybrid oesophagectomy could
be offered to patients with operable oesophageal cancer
depending on local expertise and surgeon’s preference
(LOE: 11, SOR: B, ROVC: 92%)

e Patients with resectable SCC of the upper thoracic
oesophagus should be offered the choice of radical CRT
or transthoracic 3-stage resection combined with lym-
phadenectomy (LOE: II, SOR: A, ROVC: 83%)

e Radical CRT should be offered to patients with local-
ised SCC of the cervical oesophagus (LOE: III, SOR: A,
ROVC: 97%)

e Definitive CRT could be considered for patients with
resectable OC, who are not fit or not willing to undergo
surgery (LOE: III, SOR: A, ROVC: 100%)

Locally advanced disease (cT3-T4 or cN1-N3 MO0)
(Fig. 2)

The management of local-regional oesophageal and OGJ
cancer has undergone a major evolution over the past
15 years. The majority of patients now undergo some form
of combined modality therapy rather than local therapy
alone, which is associated with poor oncological outcomes.
However, the optimal management of these patients remains
controversial. The main factors for selecting primary treat-
ment are tumour stage and location, histological type and
the medical condition, as well as the requests of the patients.
Preoperative treatment, either chemotherapy (CT) or com-
bined CRT is clearly indicated in locally advanced resectable
carcinoma (cT3-T4 or cN1-N3 MO). CRT should be deliv-
ered with modern radiotherapy techniques (IMRT, VMAT)
(Fig. 2).

SCC

Several meta-analyses have addressed the benefit of tri-
modality treatment (surgery and CRT), over surgery alone
for SCC [140, 141]. One of the most recent meta-analysis
demonstrated higher rates of complete tumour resection
after combined treatment (55-100% after preoperative
CRT vs 37-100% after surgery alone). Survival rates were
also significantly higher after neo-adjuvant CRT with no
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follow-up
(ifR0)
neo-adjuvant CRT et oesophagectomy
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Fig.2 Algorithm for the treatment of locally advanced oesophageal cancer (cT3-4 or any cT, cN1-3, cMO)

increase in morbidity rate. The benefit of neo-adjuvant
treatment was greater for preoperative CRT in comparison
to preoperative CT alone [140]. None of the trials included
in this meta-analysis demonstrated any significant sur-
vival benefit of definitive CRT compared with neo-adju-
vant treatment followed by surgery or surgery alone. The
CROSS trial [142] established preoperative CRT as the
standard of care modality. The trial randomised patients
with resectable tumours (adenoCa or SCC) to receive sur-
gery alone or weekly administration of carboplatin and
paclitaxel for 5 weeks and concurrent radiotherapy (RT)
(41.4 Gy/23 fractions) followed by surgery.

Preoperative CRT doubled median survival and had
higher complete resection rates and survival, whilst post-
operative complication rates were similar between the two
treatment groups. Although health-related quality of life
(HRQOL) declined during neo-adjuvant CRT, no such
effect was apparent on postoperative HRQOL as compared
with surgery alone [143]. Furthermore, two randomised
studies showed that adding surgery to CRT improves local
tumour control, but does not increase survival of patients
with locally advanced oesophageal SCC, who respond well
to induction treatment [115, 116].

Overall, preoperative CRT with surgery or definitive
CRT and salvage surgery are both acceptable therapeutic
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approaches for locally advanced, resectable SCC. Defini-
tive CRT is recommended for cervical tumours.

AdenoCa

Meta-analyses of locally advanced oesophageal cancer have
established perioperative CT or neo-adjuvant CRT as stand-
ard of care for adenoCa of the oesophagus or oesophago-
gastric junction [144, 145]. The CROSS trial that included
both adenoCa and SCC established the use of preoperative
carboplatin/paclitaxel with RT [142]. The combination
showed a survival advantage with favourable toxicity profile.
The addition of RT to neo-adjuvant CT may result in
higher histological complete response rate, higher RO resec-
tion rate, and a lower frequency of lymph-node metasta-
ses, without any significant effect on survival [146]. Even
after complete tumour response to preoperative treatment,
patients with adenocarcinoma should proceed to surgery.
Recommendations

e Preoperative treatment is clearly indicated in locally
advanced resectable OC (cT3-T4 or cN1-N3 MO) (LOE:
I, SOR: A, ROVC: 97%)

e For patients with SCC of the oesophagus, preoperative
CRT, according to the CROSS protocol, is associated
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with higher rates of complete tumour resection and better
survival compared with surgery alone (LOE: I, SOR: A,
ROVC: 99%)

e For patients with SCC of the oesophagus, preoperative
CRT with surgery or definitive CRT and salvage surgery
are both acceptable therapeutic approaches, while defini-
tive CRT is recommended for cervical tumours (LOE: II,
SOR: B, ROVC: 99%)

e For patients with oesophageal adenoCa, perioperative
CT or preoperative CRT are both acceptable therapeutic
approaches (LOE: II, SOR: A, ROVC: 90%)

e Even after complete tumour response to preoperative
therapy, patients with oesophageal adenoCa should pro-
ceed to surgery (LOE: III, SOR: A, ROVC: 96%)

Restaging: assessment of therapeutic response

Concerning imaging assessment of therapeutic response to
RT or CT, MDCT is not considered accurate. However, as
this is a comparative examination and may take place also
during treatment, MDCT allows discrimination of respond-
ers from non-responders by identifying downsizing or sta-
ble appearances. According to many systematic reviews, the
accuracy of EUS in the assessment of therapeutic response is
higher than that of MDCT but inferior to that of FDG PET,
specifically after RT [147].

FDG PET-CT currently seems to be the best imaging
modality for the assessment of response to neo-adjuvant
therapy in patients with OC if primary tumour was meta-
bolically active at baseline examination. Recent studies sug-
gest that the quantitative decrease in FDG uptake seen after
neo-adjuvant therapy correlates closely with patient survival
and with pathologic response to therapy [25]. In addition,
FDG PET-CT may have a post-therapeutic role in detect-
ing interval distant metastases, which have been reported in
8-17% of cases [148, 149].

Adjuvant treatment

Perioperative CT or preoperative CRT is the preferred
therapeutic strategy in localised adenoCa of the oesopha-
gus or OGJ. Survival benefit from the addition of adju-
vant CRT over surgery alone has not been proven in ran-
domised trials. However, there is evidence of reduced
locoregional recurrence rate after the addition of CRT
[150, 151]. One retrospective study including 213 matched
pairs with squamous histology indicated that oesophagec-
tomy with postoperative chemo(cisplatin/SFU)-radiother-
apy was associated with longer survival and lower recur-
rence rates, especially at a locoregional level, compared
with surgery alone [152]. Another retrospective study of
patients with surgically treated lymph node positive OC
(80% adenoCa; 20% SCC) indicated that the addition of

sequential chemo(cisplatin/5-fluorouracil + epirubicin)-radi-
otherapy resulted in an OS of 47.5 months (surgery alone:
14.1 months) [153]. A recent database analysis of 1095
oesophageal SCC treated with radical surgery indicated a
survival benefit for patients treated with adjuvant fluoro-
pyrimidine-based CRT compared to those who had surgery
alone, particularly for those with pT3/4 stage, N + tumours,
larger tumour size, poorly differentiated tumours, and R1/2
resections [154].

The MacDonald Intergroup Trial 0116 investigated the
role of postoperative chemo(5FU and leucovorin) radio-
therapy in 556 patients (20% OGJ adenoCa; 80% gastric
adenoCa) and found that the OS in the surgery-only group
was 27 months, as compared with 36 months in the CRT
group [155].

Recommendations

e Postoperative fluoropyrimidine-based CT in combination
with RT is recommended for oesophageal SCC (LOE: II;
SOR: A) and adenoCa (LOE: III; SOR: A) staged T3-4a,
or N+, in fit patients, who have not received preopera-
tive treatment after RO resection (ROVC: 83%)

e After R1 and R2 resection, postoperative fluoropyrimi-
dine-based CT for all patients plus RT for those who had
no preoperative CRT is recommended (LOE: III, SOR:
B, ROVC: 95%)

The resected specimen: histopathological
assessment

The role of histopathology in the management of oesopha-
geal carcinoma is to produce accurate histological assess-
ment that provides the clinicians with information about
prognosis and the need for additional treatment. Although
there is no consensus in the current literature regarding the
pathological examination of the esophagectomy specimens,
there is a general tendency for using standardised protocols.
Of those, the AJCC/TNM staging system-based pathology
cancer synoptic report from the College of the American
Pathologists (CAP) is the most commonly used [156].

Completeness of resection

The initial pathological evaluation of the oesophagectomy
specimen often begins while the patient is still under anaes-
thesia, to provide significant information regarding the status
of the proximal and distal margins. Since adenocarcinomas
often grow underneath the uninvolved mucosa, it is very
important to evaluate a full thickness section of both mar-
gins. In cases where the lesion appears with a longitudinal
margin < 1 cm, it is preferable to take perpendicular sections
that include both the lesion and the margin.
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Macroscopic assessment

The surgical specimen is preferably sent to the pathology
department immediately after removal from the patient, not
embedded in formalin, to optimise orientation and sampling.
The specimen should be accompanied by full clinical infor-
mation. The length of the oesophagus shortens after removal
and fixation by at least a quarter and pinning could be helpful
in this regard. The outer surface of the oesophagus should be
painted before opening. There are two recommended meth-
ods for opening the oesophagus; the longitudinal dissection
and the “bread-sliced”, the latter being proposed for tumours
with circumferential growth. The following parameters are
recorded: (a) specimen dimensions (length of oesophagus
and length of stomach), (b) tumour location, (c) macroscopic
appearance of the tumour (ulcerated, plaque-like, polypoid,
flat), (d) distance of tumour from proximal and distal resec-
tion margins, (e) distance from OGJ, (f) distance from
circumferential margin of the oesophagus, (g) maximum
tumour dimension, (h) depth of invasion, (i) involvement of
any adjacent structures, (j) presence or absence of Barrett
mucosa or other lesions and (k) number of lymph nodes
[156]. Worldwide data recommend the dissection of as many
lymph nodes as possible and that more nodes should be dis-
sected with increasing pT stage (> 10 for T1; > 20for T2;
and > 30 for T3 and T4) [157].

Microscopic assessment

During histological evaluation of the tumour, the following
parameters are recorded: (a) histological type, (b) histologi-
cal grade, (c) pattern of growth (expanding or infiltrating),
(d) depth of invasion (in mm), (e) status of serosa, (f) status
of distal and proximal resection margins, (g) status of cir-
cumferential resection margin, (h) presence of vascular and
perineural invasion, (i) number of involved lymph nodes,
(j) presence of Barrett metaplasia and/or dysplasia, and (k)
pTNM (Table 1) [63, 156].

The WHO histological classification is the most widely
used and classifies oesophageal tumours into SCC, verru-
cous carcinoma, basaloid SCC, adenoCa, adenoid cystic
carcinoma, muco-epidermoid carcinoma, adeno-squamous
carcinoma, undifferentiated carcinoma, small cell carcinoma
and others [158]. SCC and adenoCa are classified according
to the differentiation into well, moderate and poorly differ-
entiated carcinomas [63, 159, 160].

Following neo-adjuvant CRT, the use of a tumour regres-
sion grading (TRG) score for the assessment of response to
treatment is recommended [160, 161]. The status of circum-
ferential resection margin (CRM) represents a significant
prognostic factor, according to some authors. Involvement
of CRM or the presence of neoplastic cells within 1 mm of
the CRM is considered a poor prognostic factor [17, 160].
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In case of BO, proximal margin at squamous-Barrett
mucosa junction and presence or not of dysplasia should be
reported. If the proximal margin demonstrates the presence
of gastric mucosa, any helicobacter-associated gastritis or
atrophy should also be mentioned [160, 162, 163].

All lymph nodes excised should be thoroughly examined,
and the number of the involved over the total number of
lymph nodes should be reported [17, 42, 160-162, 164]

The endoscopic submucosal dissection specimens are
handled carefully to collect information regarding (a) his-
tological type, (b) histological grade, (c) pattern of growth
(expanding or infiltrating), (d) depth of invasion (in mm),
(e) status of distal and proximal resection margins, (f) pres-
ence of muscularis propria invasion and (g) the presence of
vascular and perineural invasion [165].

Recommendation

e The following parameters should be recorded and
included in the pathology report: (i) maximum tumour
diametre, (ii) tumour location and distance from margins
and OGIJ, (iii) macroscopic appearance of the tumour,
(iv) maximum depth of invasion (anatomical layer), (v)
histological type, (vi) histological grade, (vii) serosal
involvement (gastric, pleural or pericardial), (viii) resec-
tion margins (proximal, distal and circumferential), (ix)
vascular and perineural invasion, (x) number and status
of lymph nodes, (xi) formal assessment of the response
to neo-adjuvant treatment using TRG scoring system and
(xii) pathologic staging (pTNM, according to 8th edition
of TNM) (SOR: A, ROVC: 100%)

Post-treatment follow-up

Controversy still exists regarding the need for surveillance of
patients with oesophageal cancer undergoing treatment with
curative intent [166—171]. With the exception of patients
submitted to endoscopic resection for early lesions or defini-
tive CRT for SCC, there is no sufficient evidence to sug-
gest that regular follow-up after initial treatment improves
survival in the majority of cases. Therefore, monitoring of
patients following radical surgery should focus on symp-
toms, clinical examination, dietary advice and psychosocial
support. Endoscopy or cross-sectional imaging should be
performed selectively and based on clinical findings.
Patients with Tis or T1a tumours who undergo EMR or
ESD have a significant risk of local recurrence or residual
disease and should be monitored very closely [88-90, 92,
93, 95, 172]. Although the frequency of endoscopic surveil-
lance has not been studied specifically, a reasonable sched-
ule would include endoscopies every 3 months for the first
year, six monthly the second year and annually thereafter.
Endoscopic surveillance should also include a search for the
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presence of BO, and four-quadrant biopsies should be taken
to detect residual or recurrent dysplasia. Biopsies of the neo-
squamous mucosa should be taken even in the absence of
mucosal abnormalities, as dysplasia may occasionally be
present beneath the squamous mucosa. Ablation of residual
or recurrent high-grade and low-grade dysplasia should also
be considered.

Similarly, patients with SCCs of the proximal oesopha-
gus who undergo definitive CRT and no surgery have an
increased risk of local recurrence or residual disease. There-
fore, these patients should also be offered intensive follow-
up with endoscopy, biopsies and CT every 3 months in the
first year and six-monthly thereafter. In the cases where iso-
lated local recurrence or residual disease is detected, salvage
surgery can be carried out with relatively good results [119,
120, 173].

Recommendations

e Regular follow-up with endoscopy and cross-sectional
imaging is the usual practice for patients undergoing sur-
gery with curative intent, although there is no sufficient
evidence that such practice results in improvement of
survival (LOE: IV, SOR: B, ROVC: 75%)

e Endoscopic follow-up with biopsies on regular 3-month
intervals is recommended after ablative treatment of BO
or EMR of Tis lesions (LOE: III, SOR: B, ROVC: 94%)

e Intensive follow-up with endoscopy, biopsies and CT
every 3 months in the first year and every 6 months
thereafter should be offered to patients with complete
response following definitive CRT (LOE: III, SOR: A,
ROVC: 91%)

e Endoscopy combined with EUS could accurately detect
local postoperative recurrence. FNA should be per-
formed, especially if local recurrence cannot be proven
by other means of investigation (LOE: IV, SOR: B,
ROVC: 95%)

Treatment of metastatic disease
Chemotherapy

Palliative treatment is the only option for patients with
advanced OC with the goal of controlling cancer-related
symptoms and prolonging survival without compromising
patient’s quality of life. Although SCCs represent a small
minority of patients enrolled on most clinical trials, histo-
logic subtype does not seem to play a major role in response
rate or survival duration in patients treated with a variety of
regimens. As a result, systemic therapy regimens recom-
mended for advanced oesophageal and OGJ adenoCa and
SCC of the oesophagus can be used interchangeably, except
as indicated. Regimens are commonly chosen on the basis

of performance status, comorbidities and possible treatment-
associated toxicities.

Two-drug regimens are preferred for patients with
advanced disease because of lower toxicity, whereas three
drug cytotoxic regimens should be reserved for medically fit
patients with good performance status and frequent access
to toxicity evaluation. Cisplatin and SFU CT is the most
investigated and most commonly applied doublet resulting
in response rates of 25-50%. The combination of leucov-
orin, fluorouracil and oxaliplatin (FLO) was associated with
significantly less toxicity and improved median PFS (5.8
vs 3.9 months) compared with leucovorin, fluorouracil and
cisplatin (FLP) in a phase III study including patients with
metastatic OGJ cancer [174]. Although no significant dif-
ference was seen in OS, the subgroup of patients > 65 years
receiving FLO had better response rates, PFS and OS (13.9
vs 7.2 m). The REAL-2 study involving anthracycline
containing triplets, compared oxaliplatin to cisplatin and
capecitabine to fluorouracil and found that capecitabine
and oxaliplatin are as effective as fluorouracil and cisplatin,
respectively, in patients with previously untreated advanced
OG]J adenoCa [175]. Other available options include pacli-
taxel with a platinum agent [176, 177], docetaxel with
cisplatin [178], SFU with irinotecan [179], ECF and ECF
modifications [180] and DCF (docetaxel, fluorouracil and a
platinum agent) [181].

Single agent chemotherapy has very low response rate
(15%) and no survival benefit. In patients with HER-2 posi-
tive metastatic tumours from OGJ adenoCa, the addition of
trastuzumab to chemotherapy confers a survival benefit (see
Targeted agents).

Targeted agents
Ramucirumab

Based on the RAINBOW phase III study, ramucirumab is
administered in advanced gastric or OGJ adenoCa in the
second or subsequent line setting in combination with pacli-
taxel [182]. Single agent ramucirumab can be offered, in the
second line setting and after prior platinum or fluoropyrimi-
dine cCT, in patients for whom paclitaxel is not appropriate.

Trastuzumab

Trastuzumab should be added to first-line chemotherapy for
HER?2 overexpressing metastatic gastric or OGJ adenoCa in
combination with either fluoropyrimidine and cisplatin [24]
or with other chemotherapeutic agents but not with anthracy-
clines. Two other anti-HER?2 drugs, T-DM1 and lapatinib in
combination with capecitabine and oxaliplatin, had negative
results in advanced or metastatic gastric cancer [183, 184].
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Pembrolizumab

Pembrolizumab can be administered to patients with meta-
static IMMR adenoCa of OGJ in the second or subsequent
line [185].

Recommendations

e Cytotoxic CT in selected patients with advanced and met-
astatic OC, irrespective of histology, could be offered,
because it can provide symptom palliation, improve
quality of life and prolong survival (LOE: III, SOR: B,
ROVC: 97%)

e Regimens should be chosen in the context of perfor-
mance status, medical comorbidities, toxicity profile
and HER-2 status (for adenoCa only) (SOR: A, ROVC:
100%)

e Elderly patients with metastatic OC and with a poor per-
formance status may be treated with monotherapy (LOE
III, SOR: B, ROVC: 89%)

e Ramucirumab can be used in the second or subsequent
line setting in combination with paclitaxel, or as single
agent for the treatment of metastatic or advanced OGJ
adenoCa (LOE: I, SOR: A, ROVC: 98%)

e Trastuzumab can be added to first-line CT for HER2
overexpressing metastatic OGJ adenoCa in combination
with fluoropyrimidine and cisplatin (LOE: I, SOR: A,
ROVC: 100%)

e Pembrolizumab can be offered as a second or subsequent
line of treatment to patients with metastatic dIMMR ade-
noCa of the oesophagus (LOE: II, SOR: A, ROVC: 93%)

Surgery

Despite some encouraging results presented from centres of
excellence in liver surgery, metastatic oesophageal disease
remains a contraindication for surgery [186—188]. These
limited case series are not providing solid evidence, regard-
ing the benefit of liver resection in these patients but they
can give rise to larger multicentre studies, to explore the role
of metastatic disease resection.
Recommendations

e Resection of metastatic disease alone is not indicated in
OC patients outside clinical trials (LOE: IV, SOR: A,
ROVC: 92%)

Palliative treatment

General considerations

In patients with unresectable or locally advanced OC, pal-
liative interventions provide relief of symptoms and may
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also prolong life and improve nutritional status and overall
quality of life. Dysphagia is one of the most common symp-
toms in patients with oesophageal cancer. Palliative methods
for relieving dysphagia include endoscopic therapies, RT,
brachytherapy, CT or surgery.

Endoscopic palliation

Endoscopic palliative treatments include dilatation, laser
ablation, endoscopic injection, endoscopic mucosal resec-
tion, photodynamic therapy and prosthetic stenting of the
obstructing tumour. The optimal management is not clear
and still debated. The choice of the individual palliative
method should be based upon anatomical features of the
lesion, patient status and preference, and expertise avail-
ability [189].

Chemotherapy and radiotherapy

External beam radiotherapy (EBRT) has traditionally been
used as a non-invasive means for the palliation of dysphagia
in patients with incurable, metastatic oesophageal cancer.
Several series reported significant and long-lasting relief in
60-75% of patients [190]. Short RT courses (30 Gy in 10
fractions) offer favourable responses with minimal toxicities
and are more appropriate for patients with limited prognosis
[191]. Accumulating evidence supports the use of intralu-
minal brachytherapy (BT) to palliate persistent dysphagia
and bleeding with response rates of 50-80% and median
dysphagia-free survival of 3—10 months [192]. The com-
bination of EBRT and BT appears superior to BT alone for
longer symptom relief and PFS [193]. In addition, BT offers
better symptom control with fewer complications compared
to stent insertion as reported by two randomised trials [194].

The combination of RT with CT can also be benefi-
cial for symptom relief in metastatic oesophageal cancer
patients, with several series reporting improvement of dys-
phagia in 60-80% of patients [195, 196]. However, pallia-
tive platinum/5-FU CT combined with a short course of RT
in the TROG 03.01 randomised trial showed a modest, but
not statistically significant, increase in dysphagia relief rate
compared with RT alone, but at a cost of increased toxicity
[197].

Recommendations

e A short course of palliative RT should be offered to
patients with advanced symptomatic OC. Feeding tube
insertion for nutritional support is recommended (LOE:
III, SOR: B, ROVC: 91%)

e Palliative CRT could be considered for patients with
advanced symptomatic OC and good performance status.
Feeding tube insertion for nutritional support or stenting
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of the lesion for immediate dysphagia relief may also be
offered (LOE: II, SOR: B, ROVC: 94%)

Conclusions

Current evidence and practice suggest that patients with
oesophageal cancer should be managed at highly special-
ised centres with adequate case volume, in order to optimise
outcomes in terms of morbidity, mortality, local recurrence
and survival. Multidisciplinary teams comprising surgeons,
oncologists, pathologists, radiotherapists and radiologists
should care for these patients at every stage of their treat-
ment from the initial evaluation to the post-treatment fol-
low-up and in accordance with the recommendations listed
above.

Audit and quality control of therapeutic services require
compulsory collection and registration of all patients’ data
according to regional or national programmes. Registered
data should include all preoperative characteristics, intra-
operative outcomes and quality of surgery parameters as
well as postoperative morbidity and mortality, follow-up
details and oncological outcomes as defined above. A case
mix adjusted feedback is crucial in the whole process of
the “quality assurance” concept. If suboptimal performance
is encountered, the responsible treating team should be
instructed to improve results by further and more intensive
training or to cease treating such cases.

Funding The Hellenic Society of Medical Oncology (HESMO) paid
for travelling and meeting expenses incurred by the members of the
Oesophageal Cancer study Group during the preparation of the manu-
script. The Gastro-Intestinal Cancer Study Group (GIC-SG) has cov-
ered publication fees.

Compliance with ethical standards

Conflict of interest Dr. KALOGERIDI reports non-financial support
from Sanofi, outside the submitted work; Dr. XYNOS reports non-fi-
nancial support from Johnson & Johnson, outside the submitted work;
Dr. SOUGLAKOS reports grants from Amgen, grants and personal
fees from Roche, grants and personal fees from Sanofi, personal fees
from Servier, personal fees from MSD, personal fees from Merck Se-
rono, personal fees from CellGene, outside the submitted work.

Human participants and/or animals No human participants or animals
were involved during the execution of this research project.

Informed consent For this type of article, informed consent is not
required.

Legal disclaimer The study group considers adherence to these guide-
lines to be voluntary. The ultimate determination regarding their appli-
cation is to be made by the physician in light of each patient’s indi-
vidual circumstances. In view of the consulting and non-binding nature,
these guidelines cannot form the basis for legal action or litigation for
compliance or absence of compliance in the clinical practice setting,

but can only be considered as general guidelines based on best avail-
able evidence for assistance in decision making. Any person seeking
to apply or consult the evidence-based series is expected to use inde-
pendent medical judgment in the context of individual clinical circum-
stances or seek out the supervision of a qualified clinician. HCGC-SG
makes no representation or guarantees of any kind whatsoever regard-
ing their content or use or application and disclaims any responsibility
for their application or use in any way. In addition, these guidelines
describe evaluations and administration of therapies in clinical prac-
tice; they cannot be assumed to apply to interventions performed in the
context of clinical trials, given that such clinical studies are designed
to test innovative management strategies in a disease for which better
treatment is sorely needed. However, by reviewing and synthesising
the latest literature, this practice guideline serves to identify questions
for further research and the settings in which investigational therapy
should be considered.

References

1. Wang KK, Wongkeesong M, Buttar NS (2005) American gas-
troenterological association technical review on the role of the
gastroenterologist in the management of esophageal carcinoma.
Gastroenterology 128(5):1471-1505

2. Engel LS, Chow WH, Vaughan TL, Gammon MD, Risch HA,
Stanford JL, Schoenberg JB, Mayne ST, Dubrow R, Rotterdam
H, West AB, Blaser M, Blot W], Gail MH, Fraumeni JF Jr (2003)
Population attributable risks of esophageal and gastric cancers. J
Natl Cancer Inst 95(18):1404-1413

3. Hvid-Jensen F, Pedersen L, Drewes AM, Sorensen HT, Funch-
Jensen P (2011) Incidence of adenocarcinoma among patients
with Barrett’s esophagus. N Engl J Med 365(15):1375-1383.
https://doi.org/10.1056/NEJMoal 103042

4. Fountoulakis A, Martin IG, White KL, Dixon MF, Cade JE, Sue-
Ling HM, Wild CP (2004) Plasma and esophageal mucosal levels
of vitamin C: role in the pathogenesis and neoplastic progression
of Barrett’s esophagus. Dig Dis Sci 49(6):914-919

5. Patsea E, Kaklamanis L, Batistatou A, Hellenic Society of P
(2018) The first report of a 5-year period cancer registry in
Greece (2009-2013): a pathology-based cancer registry. Vir-
chows Arch 472(4):677-682. https://doi.org/10.1007/s0042
8-017-2287-8

6. Deaths in Greece, by age and cause (ICD-10) (2015) Hellenic
Statistical Authority. https://www.statistics.gr/el/statistics/-/publi
cation/SPO09/2015. Accessed 23 Aug 2019

7. Lordick F, Mariette C, Haustermans K, Obermannova R, Arnold
D, Committee EG (2016) Oesophageal cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Ann
Oncol 27(suppl 5):v50-v57. https://doi.org/10.1093/annonc/
mdw329

8. Muro K, Lordick F, Tsushima T, Pentheroudakis G, Baba E, Lu
Z, Cho BC, Nor IM, Ng M, Chen LT, Kato K, Li J, Ryu MH,
Zamaniah WIW, Yong WP, Yeh KH, Nakajima TE, Shitara K,
Kawakami H, Narita Y, Yoshino T, Van Cutsem E, Martinelli
E, Smyth EC, Arnold D, Minami H, Tabernero J, Douillard JY
(2019) Pan-Asian adapted ESMO Clinical Practice Guidelines
for the management of patients with metastatic oesophageal can-
cer: a JSMO-ESMO initiative endorsed by CSCO, KSMO, MOS,
SSO and TOS. Ann Oncol 30(1):34-43. https://doi.org/10.1093/
annonc/mdy498

9. Van Laethem JL, Carneiro F, Ducreux M, Messman H, Lordick
F, Ilson DH, Allum WH, Haustermans K, Lepage C, Matysiak-
Budnik T, Cats A, Schmiegel W, Cervantes A, Van Cutsem
E, Rougier P, Seufferlein T (2016) The multidisciplinary

@ Springer


https://doi.org/10.1056/NEJMoa1103042
https://doi.org/10.1007/s00428-017-2287-8
https://doi.org/10.1007/s00428-017-2287-8
https://www.statistics.gr/el/statistics/-/publication/SPO09/2015
https://www.statistics.gr/el/statistics/-/publication/SPO09/2015
https://doi.org/10.1093/annonc/mdw329
https://doi.org/10.1093/annonc/mdw329
https://doi.org/10.1093/annonc/mdy498
https://doi.org/10.1093/annonc/mdy498

616

Updates in Surgery (2019) 71:599-624

10.

11.

12.

14.

15.

18.

19.

20.

21.

management of gastro-oesophageal junction tumours: Euro-
pean Society of Digestive Oncology (ESDO): expert discussion
and report from the 16th ESMO World Congress on Gastroin-
testinal Cancer, Barcelona. Dig Liver Dis 48(11):1283-1289.
https://doi.org/10.1016/j.d1d.2016.08.112

Schmoll HJ, Van Cutsem E, Stein A, Valentini V, Glimelius
B, Haustermans K, Nordlinger B, van de Velde CJ, Balmana J,
Regula J, Nagtegaal ID, Beets-Tan RG, Arnold D, Ciardiello F,
Hoff P, Kerr D, Kohne CH, Labianca R, Price T, Scheithauer
W, Sobrero A, Tabernero J, Aderka D, Barroso S, Bodoky G,
Douillard JY, El Ghazaly H, Gallardo J, Garin A, Glynne-Jones
R, Jordan K, Meshcheryakov A, Papamichail D, Pfeiffer P,
Souglakos I, Turhal S, Cervantes A (2012) ESMO Consensus
Guidelines for management of patients with colon and rectal
cancer. A personalized approach to clinical decision making.
Ann Oncol 23(10):2479-2516. https://doi.org/10.1093/annon
¢/mds236

Rowe G, Wright G (1999) The Delphi technique as a forecasting
tool: issues and analysis. Int J Forecast 15(4):353-375

Bass AJ, Watanabe H, Mermel CH, Yu S, Perner S, Verhaak
RG, Kim SY, Wardwell L, Tamayo P, Gat-Viks I, Ramos AH,
Woo MS, Weir BA, Getz G, Beroukhim R, O’Kelly M, Dutt
A, Rozenblatt-Rosen O, Dziunycz P, Komisarof J, Chirieac LR,
Lafargue CJ, Scheble V, Wilbertz T, Ma C, Rao S, Nakagawa H,
Stairs DB, Lin L, Giordano TJ, Wagner P, Minna JD, Gazdar AF,
Zhu CQ, Brose MS, Cecconello I, Ribeiro U Jr, Marie SK, Dahl
O, Shivdasani RA, Tsao MS, Rubin MA, Wong KK, Regev A,
Hahn WC, Beer DG, Rustgi AK, Meyerson M (2009) SOX2 is
an amplified lineage-survival oncogene in lung and esophageal
squamous cell carcinomas. Nat Genet 41(11):1238-1242. https
://doi.org/10.1038/ng.465

. Testa U, Castelli G, Pelosi E (2017) Esophageal cancer: genomic

and molecular characterization, stem cell compartment and
clonal evolution. Medicines (Basel). https://doi.org/10.3390/
medicines4030067

Network CGAR (2014) Comprehensive molecular characteriza-
tion of gastric adenocarcinoma. Nature 513(7517):202-2009. https
://doi.org/10.1038/nature13480

van Nistelrooij AM, Dinjens WN, Wagner A, Spaander MC, van
Lanschot JJ, Wijnhoven BP (2014) Hereditary factors in esopha-
geal adenocarcinoma. Gastrointest Tumors 1(2):93-98. https://
doi.org/10.1159/000362575

Smyth EC, Lagergren J, Fitzgerald RC, Lordick F, Shah MA,
Lagergren P, Cunningham D (2017) Oesophageal cancer. Nat
Rev Dis Primers 3:17048. https://doi.org/10.1038/nrdp.2017.48
Zafirellis K, Dolan K, Fountoulakis A, Dexter SP, Martin IG,
Sue-Ling HM (2002) Multivariate analysis of clinical, operative
and pathologic features of esophageal cancer: who needs adju-
vant therapy? Dis Esophagus 15(2):155-159

Chirieac LR, Swisher SG, Ajani JA, Komaki RR, Correa AM,
Morris IS, Roth JA, Rashid A, Hamilton SR, Wu TT (2005)
Posttherapy pathologic stage predicts survival in patients with
esophageal carcinoma receiving preoperative chemoradiation.
Cancer 103(7):1347-1355. https://doi.org/10.1002/cncr.20916
Chen M, Huang J, Zhu Z, Zhang J, Li K (2013) Systematic
review and meta-analysis of tumor biomarkers in predicting
prognosis in esophageal cancer. BMC Cancer 13:539. https://
doi.org/10.1186/1471-2407-13-539

Sepesi B, Raymond DP, Polomsky M, Watson TJ, Litle VR,
Jones CE, Hu R, Qiu X, Peters JH (2009) Does the value of PET-
CT extend beyond pretreatment staging? An analysis of survival
in surgical patients with esophageal cancer. J Gastrointest Surg
13(12):2121-2127. https://doi.org/10.1007/s11605-009-1038-9
Sharma NK, Silverman JS, Li T, Cheng J, Yu JQ, Haluszka O,
Scott W, Meropol NJ, Cohen SJ, Freedman GM, Konski AA
(2011) Decreased posttreatment SUV on PET scan is associated

@ Springer

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

with improved local control in medically inoperable esophageal
cancer. Gastrointest Cancer Res 4(3):84-89

Wong C, Law S (2017) Predictive factors in the evaluation of
treatment response to neoadjuvant chemoradiotherapy in patients
with advanced esophageal squamous cell cancer. J Thorac Dis
9(Suppl 8):S773-S780. https://doi.org/10.21037/jtd.2017.04.29
Gusella M, Pezzolo E, Modena Y, Barile C, Menon D, Crepaldi
G, La Russa F, Fraccon AP, Pasini F (2018) Predictive genetic
markers in neoadjuvant chemoradiotherapy for locally advanced
esophageal cancer: a long way to go. Review of the literature.
Pharmacogenomics J 18(1):14-22. https://doi.org/10.1038/
tpj.2017.25

Bang YJ, Van Cutsem E, Feyereislova A, Chung HC, Shen L,
Sawaki A, Lordick F, Ohtsu A, Omuro Y, Satoh T, Aprile G,
Kulikov E, Hill J, Lehle M, Ruschoff J, Kang YK, To GATI
(2010) Trastuzumab in combination with chemotherapy versus
chemotherapy alone for treatment of HER2-positive advanced
gastric or gastro-oesophageal junction cancer (ToGA): a phase 3,
open-label, randomised controlled trial. Lancet 376(9742):687—
697. https://doi.org/10.1016/S0140-6736(10)61121-X

Swisher SG, Erasmus J, Maish M, Correa AM, Macapinlac H,
Ajani JA, Cox JD, Komaki RR, Hong D, Lee HK, Putnam JB Jr,
Rice DC, Smythe WR, Thai L, Vaporciyan AA, Walsh GL, Wu
TT, Roth JA (2004) 2-Fluoro-2-deoxy-p-glucose positron emis-
sion tomography imaging is predictive of pathologic response
and survival after preoperative chemoradiation in patients with
esophageal carcinoma. Cancer 101(8):1776-1785. https://doi.
org/10.1002/cncr.20585

Nakajo M, Jinguji M, Nakabeppu Y, Nakajo M, Higashi R,
Fukukura Y, Sasaki K, Uchikado Y, Natsugoe S, Yoshiura T
(2017) Texture analysis of (18)F-FDG PET/CT to predict tumour
response and prognosis of patients with esophageal cancer
treated by chemoradiotherapy. Eur J Nucl Med Mol Imaging
44(2):206-214. https://doi.org/10.1007/s00259-016-3506-2
Esfandyari T, Potter JW, Vaezi MF (2002) Dysphagia: a cost anal-
ysis of the diagnostic approach. Am J Gastroenterol 97(11):2733—
2737. https://doi.org/10.1111/§.1572-0241.2002.07061.x

Burt M (1996) Management of malignant esophagorespiratory
fistula. Chest Surg Clin N Am 6(4):765-776

Lal N, Bhasin DK, Malik AK, Gupta NM, Singh K, Mehta SK
(1992) Optimal number of biopsy specimens in the diagnosis of
carcinoma of the oesophagus. Gut 33(6):724-726

Mulcahy HE, Fairclough PD (1998) Ultrathin endoscopy in the
assessment and treatment of upper and lower gastrointestinal
tract strictures. Gastrointest Endosc 48(6):618-620

Jacobson BC, Hirota W, Baron TH, Leighton JA, Faigel DO,
Standards of Practice Committee. American Society for Gas-
trointestinal E (2003) The role of endoscopy in the assess-
ment and treatment of esophageal cancer. Gastrointest Endosc
57(7):817-822

Zargar SA, Khuroo MS, Jan GM, Mahajan R, Shah P (1991)
Prospective comparison of the value of brushings before and
after biopsy in the endoscopic diagnosis of gastroesophageal
malignancy. Acta Cytol 35(5):549-552

Wittmann J, Kocjan G, Sgouros SN, Deheragoda M, Pereira SP
(2006) Endoscopic ultrasound-guided tissue sampling by com-
bined fine needle aspiration and trucut needle biopsy: a prospec-
tive study. Cytopathology 17(1):27-33. https://doi.org/10.111
1/j.1365-2303.2006.00313.x

Freeman RK, Van Woerkom JM, Vyverberg A, Ascioti AJ (2011)
The effect of a multidisciplinary thoracic malignancy confer-
ence on the treatment of patients with esophageal cancer. Ann
Thorac Surg 92(4):1239-1242. https://doi.org/10.1016/j.athor
acsur.2011.05.057 (discussion 1243)

Fountoulakis A, Zafirellis KD, Dolan K, Dexter SP, Martin
IG, Sue-Ling HM (2004) Effect of surveillance of Barrett’s


https://doi.org/10.1016/j.dld.2016.08.112
https://doi.org/10.1093/annonc/mds236
https://doi.org/10.1093/annonc/mds236
https://doi.org/10.1038/ng.465
https://doi.org/10.1038/ng.465
https://doi.org/10.3390/medicines4030067
https://doi.org/10.3390/medicines4030067
https://doi.org/10.1038/nature13480
https://doi.org/10.1038/nature13480
https://doi.org/10.1159/000362575
https://doi.org/10.1159/000362575
https://doi.org/10.1038/nrdp.2017.48
https://doi.org/10.1002/cncr.20916
https://doi.org/10.1186/1471-2407-13-539
https://doi.org/10.1186/1471-2407-13-539
https://doi.org/10.1007/s11605-009-1038-9
https://doi.org/10.21037/jtd.2017.04.29
https://doi.org/10.1038/tpj.2017.25
https://doi.org/10.1038/tpj.2017.25
https://doi.org/10.1016/S0140-6736(10)61121-X
https://doi.org/10.1002/cncr.20585
https://doi.org/10.1002/cncr.20585
https://doi.org/10.1007/s00259-016-3506-2
https://doi.org/10.1111/j.1572-0241.2002.07061.x
https://doi.org/10.1111/j.1365-2303.2006.00313.x
https://doi.org/10.1111/j.1365-2303.2006.00313.x
https://doi.org/10.1016/j.athoracsur.2011.05.057
https://doi.org/10.1016/j.athoracsur.2011.05.057

Updates in Surgery (2019) 71:599-624

617

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

oesophagus on the clinical outcome of oesophageal cancer. Br
J Surg 91(8):997-1003

Mannath J, Subramanian V, Hawkey CJ, Ragunath K (2010)
Narrow band imaging for characterization of high grade dys-
plasia and specialized intestinal metaplasia in Barrett’s esopha-
gus: a meta-analysis. Endoscopy 42(5):351-359. https://doi.
org/10.1055/s-0029-1243949

Sharma P, Dent J, Armstrong D, Bergman JJ, Gossner L,
Hoshihara Y, Jankowski JA, Junghard O, Lundell L, Tytgat
GN, Vieth M (2006) The development and validation of an
endoscopic grading system for Barrett’s esophagus: the Prague
C & M criteria. Gastroenterology 131(5):1392—1399. https://
doi.org/10.1053/j.gastro.2006.08.032

Komanduri S, Swanson G, Keefer L, Jakate S (2009) Use
of a new jumbo forceps improves tissue acquisition of Bar-
rett’s esophagus surveillance biopsies. Gastrointest Endosc
70(6):1072-1078. https://doi.org/10.1016/j.gie.2009.04.009
(e1071)

Desai TK, Krishnan K, Samala N, Singh J, Cluley J, Perla S,
Howden CW (2012) The incidence of oesophageal adenocarci-
noma in non-dysplastic Barrett’s oesophagus: a meta-analysis.
Gut 61(7):970-976. https://doi.org/10.1136/gutjnl-2011-30073
0

Phoa KN, van Vilsteren FG, Weusten BL, Bisschops R, Schoon
EJ, Ragunath K, Fullarton G, Di Pietro M, Ravi N, Visser M,
Offerhaus GJ, Seldenrijk CA, Meijer SL, ten Kate FJ, Tijssen JG,
Bergman JJ (2014) Radiofrequency ablation vs endoscopic sur-
veillance for patients with Barrett esophagus and low-grade dys-
plasia: a randomized clinical trial. JAMA 311(12):1209-1217.
https://doi.org/10.1001/jama.2014.2511

Shaheen NJ, Sharma P, Overholt BF, Wolfsen HC, Sampliner
RE, Wang KK, Galanko JA, Bronner MP, Goldblum JR, Bennett
AE, Jobe BA, Eisen GM, Fennerty MB, Hunter JG, Fleischer
DE, Sharma VK, Hawes RH, Hoffman BJ, Rothstein RI, Gor-
don SR, Mashimo H, Chang KJ, Muthusamy VR, Edmundowicz
SA, Spechler SJ, Siddiqui AA, Souza RF, Infantolino A, Falk
GW, Kimmey MB, Madanick RD, Chak A, Lightdale CJ (2009)
Radiofrequency ablation in Barrett’s esophagus with dysplasia. N
Engl J Med 360(22):2277-2288. https://doi.org/10.1056/NEJMo
20808145

Allum WH, Griffin SM, Watson A, Colin-Jones D, Association of
upper gastrointestinal surgeons of great B, Ireland, British Soci-
ety of G, British association of surgical O (2002) Guidelines for
the management of oesophageal and gastric cancer. Gut 50(Suppl
5):v1-23

Wallace MB, Nietert PJ, Earle C, Krasna MJ, Hawes RH,
Hoffman BJ, Reed CE (2002) An analysis of multiple staging
management strategies for carcinoma of the esophagus: com-
puted tomography, endoscopic ultrasound, positron emission
tomography, and thoracoscopy/laparoscopy. Ann Thorac Surg
74(4):1026-1032

Rice TW (2000) Clinical staging of esophageal carcinoma. CT,
EUS, and PET. Chest Surg Clin N Am 10(3):471-485

LinJ, Kligerman S, Goel R, Sajedi P, Suntharalingam M, Chuong
MD (2015) State-of-the-art molecular imaging in esophageal
cancer management: implications for diagnosis, prognosis,
and treatment. J Gastrointest Oncol 6(1):3-19. https://doi.
org/10.3978/j.issn.2078-6891.2014.062

Riddell AM, Hillier J, Brown G, King DM, Wotherspoon AC,
Thompson JN, Cunningham D, Allum WH (2006) Potential
of surface-coil MRI for staging of esophageal cancer. AJR
Am J Roentgenol 187(5):1280-1287. https://doi.org/10.2214/
AJR.05.0559

Block MI, Patterson GA, Sundaresan RS, Bailey MS, Flanagan
FL, Dehdashti F, Siegel BA, Cooper JD (1997) Improvement
in staging of esophageal cancer with the addition of positron

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

emission tomography. Ann Thorac Surg 64(3):770-776 (discus-
sion 776-777)

van Westreenen HL, Westerterp M, Bossuyt PM, Pruim J, Sloof
GW, van Lanschot JJ, Groen H, Plukker JT (2004) Systematic
review of the staging performance of 18F-fluorodeoxyglucose
positron emission tomography in esophageal cancer. J Clin Oncol
22(18):3805-3812. https://doi.org/10.1200/JC0O.2004.01.083
Allum WH, Blazeby JM, Griffin SM, Cunningham D, Jankowski
JA, Wong R, Association of upper gastrointestinal surgeons of
Great B, Ireland tBSoG, the British Association of Surgical
O (2011) Guidelines for the management of oesophageal and
gastric cancer. Gut 60(11):1449-1472. https://doi.org/10.1136/
2ut.2010.228254

May A, Gossner L, Pech O, Fritz A, Gunter E, Mayer G, Muller
H, Seitz G, Vieth M, Stolte M, Ell C (2002) Local endoscopic
therapy for intraepithelial high-grade neoplasia and early adeno-
carcinoma in Barrett’s oesophagus: acute-phase and intermediate
results of a new treatment approach. Eur J Gastroenterol Hepatol
14(10):1085-1091

May A, Gossner L, Pech O, Muller H, Vieth M, Stolte M, Ell C
(2002) Intraepithelial high-grade neoplasia and early adenocar-
cinoma in short-segment Barrett’s esophagus (SSBE): curative
treatment using local endoscopic treatment techniques. Endos-
copy 34(8):604—610. https://doi.org/10.1055/s-2002-33236
Rice TW, Blackstone EH, Adelstein DJ, Zuccaro G Jr, Vargo
JJ, Goldblum JR, Rybicki LA, Murthy SC, Decamp MM (2001)
N1 esophageal carcinoma: the importance of staging and down-
staging. J Thorac Cardiovasc Surg 121(3):454-464. https://doi.
org/10.1067/mtc.2001.112470

Stein HJ, Brucher BL, Sendler A, Siewert JR (2001) Esophageal
cancer: patient evaluation and pre-treatment staging. Surg Oncol
10(3):103-111

Barbour AP, Rizk NP, Gerdes H, Bains MS, Rusch VW, Brennan
MEF, Coit DG (2007) Endoscopic ultrasound predicts outcomes
for patients with adenocarcinoma of the gastroesophageal junc-
tion. J Am Coll Surg 205(4):593-601. https://doi.org/10.1016/j.
jamcollsurg.2007.05.010

Berry MF (2014) Esophageal cancer: staging system and guide-
lines for staging and treatment. J Thorac Dis 6(Suppl 3):S289—
S$297. https://doi.org/10.3978/j.issn.2072-1439.2014.03.11
Ponsaing LG, Kiss K, Loft A, Jensen LI, Hansen MB (2007)
Diagnostic procedures for submucosal tumors in the gastroin-
testinal tract. World J Gastroenterol 13(24):3301-3310
Keswani RN, Early DS, Edmundowicz SA, Meyers BF, Sharma
A, Govindan R, Chen J, Kohlmeier C, Azar RR (2009) Routine
positron emission tomography does not alter nodal staging in
patients undergoing EUS-guided FNA for esophageal cancer.
Gastrointest Endosc 69(7):1210-1217. https://doi.org/10.1016/j.
£ie.2008.08.016

Baisi A, Bonavina L, Peracchia A (1999) Bronchoscopic staging
of squamous cell carcinoma of the upper thoracic esophagus.
Arch Surg 134(2):140-143

Riedel M, Stein HJ, Mounyam L, Lembeck R, Siewert JR (2001)
Extensive sampling improves preoperative bronchoscopic assess-
ment of airway invasion by supracarinal esophageal cancer: a
prospective study in 166 patients. Chest 119(6):1652—-1660
Convie L, Thompson RJ, Kennedy R, Clements WD, Carey PD,
Kennedy JA (2015) The current role of staging laparoscopy in
oesophagogastric cancer. Ann R Coll Surg Engl 97(2):146-150.
https://doi.org/10.1308/003588414X14055925061270

Mehta K, Bianco V, Awais O, Luketich JD, Pennathur A
(2017) Minimally invasive staging of esophageal cancer. Ann
Cardiothorac Surg 6(2):110-118. https://doi.org/10.21037/
acs.2017.03.18

Rice TW, Ishwaran H, Ferguson MK, Blackstone EH, Gold-
straw P (2017) Cancer of the esophagus and esophagogastric

@ Springer


https://doi.org/10.1055/s-0029-1243949
https://doi.org/10.1055/s-0029-1243949
https://doi.org/10.1053/j.gastro.2006.08.032
https://doi.org/10.1053/j.gastro.2006.08.032
https://doi.org/10.1016/j.gie.2009.04.009
https://doi.org/10.1136/gutjnl-2011-300730
https://doi.org/10.1136/gutjnl-2011-300730
https://doi.org/10.1001/jama.2014.2511
https://doi.org/10.1056/NEJMoa0808145
https://doi.org/10.1056/NEJMoa0808145
https://doi.org/10.3978/j.issn.2078-6891.2014.062
https://doi.org/10.3978/j.issn.2078-6891.2014.062
https://doi.org/10.2214/AJR.05.0559
https://doi.org/10.2214/AJR.05.0559
https://doi.org/10.1200/JCO.2004.01.083
https://doi.org/10.1136/gut.2010.228254
https://doi.org/10.1136/gut.2010.228254
https://doi.org/10.1055/s-2002-33236
https://doi.org/10.1067/mtc.2001.112470
https://doi.org/10.1067/mtc.2001.112470
https://doi.org/10.1016/j.jamcollsurg.2007.05.010
https://doi.org/10.1016/j.jamcollsurg.2007.05.010
https://doi.org/10.3978/j.issn.2072-1439.2014.03.11
https://doi.org/10.1016/j.gie.2008.08.016
https://doi.org/10.1016/j.gie.2008.08.016
https://doi.org/10.1308/003588414X14055925061270
https://doi.org/10.21037/acs.2017.03.18
https://doi.org/10.21037/acs.2017.03.18

618

Updates in Surgery (2019) 71:599-624

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

junction: an eighth edition staging primer. J Thorac Oncol
12(1):36-42. https://doi.org/10.1016/j.jth0.2016.10.016

Rice TW, Patil DT, Blackstone EH (2017) 8th edition AJCC/
UICC staging of cancers of the esophagus and esophagogas-
tric junction: application to clinical practice. Ann Cardiothorac
Surg 6(2):119-130. https://doi.org/10.21037/acs.2017.03.14
Rice TW, Ishwaran H, Hofstetter WL, Kelsen DP, Apperson-
Hansen C, Blackstone EH, Worldwide Esophageal Cancer
Collaboration I (2016) Recommendations for pathologic stag-
ing (pTNM) of cancer of the esophagus and esophagogastric
junction for the 8th edition AJCC/UICC staging manuals. Dis
Esophagus 29(8):897-905. https://doi.org/10.1111/dote.12533
Rice TW, Blackstone EH, Rusch VW (2010) 7th edition of the
AJCC Cancer Staging Manual: esophagus and esophagogas-
tric junction. Ann Surg Oncol 17(7):1721-1724. https://doi.
org/10.1245/s10434-010-1024-1

Union for International Cancer Control (UICC) (2015) Manual
of Clinical Oncology. Wiley—Blackwell, Chichester

van Hagen P, Spaander MC, van der Gaast A, van Rij CM,
Tilanus HW, van Lanschot JJ, Wijnhoven BP, Rotterdam
Oesophageal Tumour Study G (2013) Impact of a multidis-
ciplinary tumour board meeting for upper-GI malignancies
on clinical decision making: a prospective cohort study. Int
J Clin Oncol 18(2):214-219. https://doi.org/10.1007/s1014
7-011-0362-8

Boniface MM, Wani SB, Schefter TE, Koo PJ, Meguid C, Leong
S, Kaplan JB, Wingrove LJ, McCarter MD (2016) Multidisci-
plinary management for esophageal and gastric cancer. Cancer
Manag Res 8:39—44. https://doi.org/10.2147/CMAR.S101169
Basta YL, Baur OL, van Dieren S, Klinkenbijl JH, Fockens P,
Tytgat KM (2016) Is there a benefit of multidisciplinary cancer
team meetings for patients with gastrointestinal malignancies?
Ann Surg Oncol 23(8):2430-2437. https://doi.org/10.1245/s1043
4-016-5178-3

Davies AR, Deans DA, Penman I, Plevris JN, Fletcher J, Wall
L, Phillips H, Gilmour H, Patel D, de Beaux A, Paterson-Brown
S (2006) The multidisciplinary team meeting improves stag-
ing accuracy and treatment selection for gastro-esophageal
cancer. Dis Esophagus 19(6):496-503. https://doi.org/10.111
1/j.1442-2050.2006.00629.x

Basta YL, Bolle S, Fockens P, Tytgat K (2017) The value of
multidisciplinary team meetings for patients with gastrointestinal
malignancies: a systematic review. Ann Surg Oncol 24(9):2669—
2678. https://doi.org/10.1245/s10434-017-5833-3

Pillay B, Wootten AC, Crowe H, Corcoran N, Tran B, Bowden
P, Crowe J, Costello AJ (2016) The impact of multidisciplinary
team meetings on patient assessment, management and outcomes
in oncology settings: a systematic review of the literature. Cancer
Treat Rev 42:56-72. https://doi.org/10.1016/j.ctrv.2015.11.007
Zafirellis KD, Fountoulakis A, Dolan K, Dexter SP, Martin
IG, Sue-Ling HM (2002) Evaluation of POSSUM in patients
with oesophageal cancer undergoing resection. Br J Surg
89(9):1150-1155

Brusselaers N, Mattsson F, Lagergren J (2014) Hospital and sur-
geon volume in relation to long-term survival after oesophagec-
tomy: systematic review and meta-analysis. Gut 63(9):1393—
1400. https://doi.org/10.1136/gutjnl-2013-306074

Markar SR, Karthikesalingam A, Thrumurthy S, Low DE (2012)
Volume-outcome relationship in surgery for esophageal malig-
nancy: systematic review and meta-analysis 2000-2011. J Gas-
trointest Surg 16(5):1055-1063. https://doi.org/10.1007/s1160
5-011-1731-3

Birkmeyer JD, Siewers AE, Finlayson EV, Stukel TA, Lucas
FL, Batista I, Welch HG, Wennberg DE (2002) Hospital vol-
ume and surgical mortality in the United States. N Engl J Med
346(15):1128-1137. https://doi.org/10.1056/NEJMsa012337

@ Springer

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Birkmeyer JD, Stukel TA, Siewers AE, Goodney PP, Wennberg
DE, Lucas FL (2003) Surgeon volume and operative mortality
in the United States. N Engl J] Med 349(22):2117-2127. https://
doi.org/10.1056/NEJMsa035205

Gould JC, Wendling MR, Oeschlager BK, Mittal SK, Komanduri
S, Perry KA, Cleary S, Galandiuk S, Scott DJ, Fisichella PM,
Shaheen NJ, Haisley KR, Hunter JG (2017) Advances in the
diagnosis and treatment of barrett’s esophagus and early esopha-
geal cancer; summary of the kelly and carlos pellegrini SSAT/
SAGES luncheon symposium. J Gastrointest Surg 21(8):1342—
1349. https://doi.org/10.1007/s11605-017-3390-5

Schlottmann F, Patti MG, Shaheen NJ (2017) Endoscopic treat-
ment of high-grade dysplasia and early esophageal cancer.
World J Surg 41(7):1705-1711. https://doi.org/10.1007/s0026
8-017-3977-8

Leers JM, DeMeester SR, Oezcelik A, Klipfel N, Ayazi S, Abate
E, Zehetner J, Lipham JC, Chan L, Hagen JA, DeMeester TR
(2011) The prevalence of lymph node metastases in patients
with T1 esophageal adenocarcinoma a retrospective review of
esophagectomy specimens. Ann Surg 253(2):271-278. https://
doi.org/10.1097/SLA.0b013e3181fbad42

Ancona E, Rampado S, Cassaro M, Battaglia G, Ruol A, Castoro
C, Portale G, Cavallin F, Rugge M (2008) Prediction of lymph
node status in superficial esophageal carcinoma. Ann Surg Oncol
15(11):3278-3288. https://doi.org/10.1245/s10434-008-0065-1
Liu L, Hofstetter WL, Rashid A, Swisher SG, Correa AM, Ajani
JA, Hamilton SR, Wu TT (2005) Significance of the depth of
tumor invasion and lymph node metastasis in superficially
invasive (T1) esophageal adenocarcinoma. Am J Surg Pathol
29(8):1079-1085

Boys JA, Worrell SG, Chandrasoma P, Vallone JG, Maru DM,
Zhang L, Blackmon SH, Dickinson KJ, Dunst CM, Hofstetter
WL, Lada MJ, Louie BE, Molena D, Watson TJ, DeMeester SR
(2016) Can the risk of lymph node metastases be gauged in endo-
scopically resected submucosal esophageal adenocarcinomas? A
Multi-Center Study. J Gastrointest Surg 20(1):6—12. https://doi.
org/10.1007/s11605-015-2950-9 (discussion 12)

Cen P, Hofstetter WL, Correa AM, Wu TT, Lee JH, Ross WA,
Davilla M, Swisher SG, Fukami N, Rashid A, Maru D, Ajani JA
(2008) Lymphovascular invasion as a tool to further subclassify
T1b esophageal adenocarcinoma. Cancer 112(5):1020-1027.
https://doi.org/10.1002/cncr.23265

Sepesi B, Watson TJ, Zhou D, Polomsky M, Litle VR, Jones CE,
Raymond DP, Hu R, Qiu X, Peters JH (2010) Are endoscopic
therapies appropriate for superficial submucosal esophageal
adenocarcinoma? An analysis of esophagectomy specimens. J
Am Coll Surg 210(4):418-427. https://doi.org/10.1016/j.jamco
1Isurg.2010.01.003

Manner H, Pech O, Heldmann Y, May A, Pohl J, Behrens A,
Gossner L, Stolte M, Vieth M, Ell C (2013) Efficacy, safety, and
long-term results of endoscopic treatment for early stage adeno-
carcinoma of the esophagus with low-risk sm1 invasion. Clin
Gastroenterol Hepatol 11(6):630—635. https://doi.org/10.1016/j.
cgh.2012.12.040 (quiz e645)

Haidry RJ, Butt MA, Dunn JM, Gupta A, Lipman G, Smart
HL, Bhandari P, Smith L, Willert R, Fullarton G, Di Pietro
M, Gordon C, Penman I, Barr H, Patel P, Kapoor N, Hoare J,
Narayanasamy R, Ang Y, Veitch A, Ragunath K, Novelli M,
Lovat LB, Registry UR (2015) Improvement over time in out-
comes for patients undergoing endoscopic therapy for Barrett’s
oesophagus-related neoplasia: 6-year experience from the first
500 patients treated in the UK patient registry. Gut 64(8):1192—
1199. https://doi.org/10.1136/gutjnl-2014-308501

Pech O, May A, Manner H, Behrens A, Pohl J, Weferling M,
Hartmann U, Manner N, Huijsmans J, Gossner L, Rabenstein
T, Vieth M, Stolte M, Ell C (2014) Long-term efficacy and


https://doi.org/10.1016/j.jtho.2016.10.016
https://doi.org/10.21037/acs.2017.03.14
https://doi.org/10.1111/dote.12533
https://doi.org/10.1245/s10434-010-1024-1
https://doi.org/10.1245/s10434-010-1024-1
https://doi.org/10.1007/s10147-011-0362-8
https://doi.org/10.1007/s10147-011-0362-8
https://doi.org/10.2147/CMAR.S101169
https://doi.org/10.1245/s10434-016-5178-3
https://doi.org/10.1245/s10434-016-5178-3
https://doi.org/10.1111/j.1442-2050.2006.00629.x
https://doi.org/10.1111/j.1442-2050.2006.00629.x
https://doi.org/10.1245/s10434-017-5833-3
https://doi.org/10.1016/j.ctrv.2015.11.007
https://doi.org/10.1136/gutjnl-2013-306074
https://doi.org/10.1007/s11605-011-1731-3
https://doi.org/10.1007/s11605-011-1731-3
https://doi.org/10.1056/NEJMsa012337
https://doi.org/10.1056/NEJMsa035205
https://doi.org/10.1056/NEJMsa035205
https://doi.org/10.1007/s11605-017-3390-5
https://doi.org/10.1007/s00268-017-3977-8
https://doi.org/10.1007/s00268-017-3977-8
https://doi.org/10.1097/SLA.0b013e3181fbad42
https://doi.org/10.1097/SLA.0b013e3181fbad42
https://doi.org/10.1245/s10434-008-0065-1
https://doi.org/10.1007/s11605-015-2950-9
https://doi.org/10.1007/s11605-015-2950-9
https://doi.org/10.1002/cncr.23265
https://doi.org/10.1016/j.jamcollsurg.2010.01.003
https://doi.org/10.1016/j.jamcollsurg.2010.01.003
https://doi.org/10.1016/j.cgh.2012.12.040
https://doi.org/10.1016/j.cgh.2012.12.040
https://doi.org/10.1136/gutjnl-2014-308501

Updates in Surgery (2019) 71:599-624

619

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

safety of endoscopic resection for patients with mucosal ade-
nocarcinoma of the esophagus. Gastroenterology 146(3):652—
660. https://doi.org/10.1053/j.gastro.2013.11.006

Perry KA, Walker JP, Salazar M, Suzo A, Hazey JW, Melvin
WS (2014) Endoscopic management of high-grade dysplasia
and intramucosal carcinoma: experience in a large academic
medical center. Surg Endosc 28(3):777-782. https://doi.
org/10.1007/s00464-013-3240-9

Prasad GA, Wu TT, Wigle DA, Buttar NS, Wongkeesong LM,
Dunagan KT, Lutzke LS, Borkenhagen LS, Wang KK (2009)
Endoscopic and surgical treatment of mucosal (T1a) esopha-
geal adenocarcinoma in Barrett’s esophagus. Gastroenterology
137(3):815-823. https://doi.org/10.1053/j.gastro.2009.05.059
Zehetner J, DeMeester SR, Hagen JA, Ayazi S, Augustin F,
Lipham JC, DeMeester TR (2011) Endoscopic resection and
ablation versus esophagectomy for high-grade dysplasia and
intramucosal adenocarcinoma. J Thorac Cardiovasc Surg
141(1):39-47. https://doi.org/10.1016/j.jtcvs.2010.08.058
Anders M, Bahr C, El-Masry MA, Marx AH, Koch M, Seewald
S, Schachschal G, Adler A, Soehendra N, Izbicki J, Neuhaus P,
Pohl H, Rosch T (2014) Long-term recurrence of neoplasia and
Barrett’s epithelium after complete endoscopic resection. Gut
63(10):1535-1543. https://doi.org/10.1136/gutjnl-2013-30553
8

Katada C, Muto M, Manabe T, Ohtsu A, Yoshida S (2005)
Local recurrence of squamous-cell carcinoma of the esophagus
after EMR. Gastrointest Endosc 61(2):219-225

Shimizu Y, Tsukagoshi H, Fujita M, Hosokawa M, Kato M,
Asaka M (2002) Long-term outcome after endoscopic mucosal
resection in patients with esophageal squamous cell carcinoma
invading the muscularis mucosae or deeper. Gastrointest
Endosc 56(3):387-390

Haidry RJ, Butt MA, Dunn J, Banks M, Gupta A, Smart H,
Bhandari P, Smith LA, Willert R, Fullarton G, John M, Di
Pietro M, Penman I, Novelli M, Lovat LB (2013) Radiofre-
quency ablation for early oesophageal squamous neoplasia:
outcomes form United Kingdom registry. World J Gastroen-
terol 19(36):6011-6019. https://doi.org/10.3748/wjg.v19.
i36.6011

Takahashi H, Arimura Y, Masao H, Okahara S, Tanuma T,
Kodaira J, Kagaya H, Shimizu Y, Hokari K, Tsukagoshi H, Shi-
nomura Y, Fujita M (2010) Endoscopic submucosal dissection
is superior to conventional endoscopic resection as a curative
treatment for early squamous cell carcinoma of the esophagus
(with video). Gastrointest Endosc 72(2):255-264. https://doi.
org/10.1016/j.gie.2010.02.040 (264 €251-252)

Guo HM, Zhang XQ, Chen M, Huang SL, Zou XP (2014) Endo-
scopic submucosal dissection vs endoscopic mucosal resec-
tion for superficial esophageal cancer. World J Gastroenterol
20(18):5540-5547. https://doi.org/10.3748/wjg.v20.i18.5540
Terheggen G, Horn EM, Vieth M, Gabbert H, Enderle M, Neu-
gebauer A, Schumacher B, Neuhaus H (2017) A randomised trial
of endoscopic submucosal dissection versus endoscopic mucosal
resection for early Barrett’s neoplasia. Gut 66(5):783-793. https
://doi.org/10.1136/gutjnl-2015-310126

Bergeron EJ, Lin J, Chang AC, Orringer MB, Reddy RM (2014)
Endoscopic ultrasound is inadequate to determine which T1/
T2 esophageal tumors are candidates for endoluminal thera-
pies. J Thorac Cardiovasc Surg 147(2):765-771. https://doi.
org/10.1016/j.jtcvs.2013.10.003 (discussion 771-763)
Crabtree TD, Yacoub WN, Puri V, Azar R, Zoole JB, Patterson
GA, Krupnick AS, Kreisel D, Meyers BF (2011) Endoscopic
ultrasound for early stage esophageal adenocarcinoma: implica-
tions for staging and survival. Ann Thorac Surg 91(5):1509—
1515. https://doi.org/10.1016/j.athoracsur.2011.01.063 (discus-
sion 1515-1506)

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Hermansson M, DeMeester SR (2012) Management of stage
1 esophageal cancer. Surg Clin North Am 92(5):1155-1167.
https://doi.org/10.1016/j.suc.2012.07.014

Shaheen NJ, Overholt BF, Sampliner RE, Wolfsen HC, Wang
KK, Fleischer DE, Sharma VK, Eisen GM, Fennerty MB,
Hunter JG, Bronner MP, Goldblum JR, Bennett AE, Mashimo
H, Rothstein RI, Gordon SR, Edmundowicz SA, Madanick
RD, Peery AF, Muthusamy VR, Chang KJ, Kimmey MB,
Spechler SJ, Siddiqui AA, Souza RF, Infantolino A, Dumot
JA, Falk GW, Galanko JA, Jobe BA, Hawes RH, Hoffman BJ,
Sharma P, Chak A, Lightdale CJ (2011) Durability of radi-
ofrequency ablation in Barrett’s esophagus with dysplasia.
Gastroenterology 141(2):460-468. https://doi.org/10.1053/j.
gastro.2011.04.061

Bergman JJ, Zhang YM, He S, Weusten B, Xue L, Fleischer
DE, Lu N, Dawsey SM, Wang GQ (2011) Outcomes from a
prospective trial of endoscopic radiofrequency ablation of early
squamous cell neoplasia of the esophagus. Gastrointest Endosc
74(6):1181-1190. https://doi.org/10.1016/j.gie.2011.05.024
Luu C, Amaral M, Klapman J, Harris C, Almhanna K, Hoffe S,
Frakes J, Pimiento JM, Fontaine JP (2017) Endoscopic ultra-
sound staging for early esophageal cancer: Are we denying
patients neoadjuvant chemo-radiation? World J Gastroenterol
23(46):8193-8199. https://doi.org/10.3748/wjg.v23.i46.8193
Tekola BD, Sauer BG, Wang AY, White GE, Shami VM (2014)
Accuracy of endoscopic ultrasound in the diagnosis of T2NO
esophageal cancer. J Gastrointest Cancer 45(3):342-346. https
://doi.org/10.1007/s12029-014-9616-9

Rice TW, Mason DP, Murthy SC, Zuccaro G Jr, Adelstein DJ,
Rybicki LA, Blackstone EH (2007) T2NOMO esophageal can-
cer. J Thorac Cardiovasc Surg 133(2):317-324. https://doi.
org/10.1016/j.jtcvs.2006.09.023

Samson P, Puri V, Robinson C, Lockhart C, Carpenter D, Brod-
erick S, Kreisel D, Krupnick AS, Patterson GA, Meyers B,
Crabtree T (2016) Clinical T2NO esophageal cancer: identifying
pretreatment characteristics associated with pathologic upstag-
ing and the potential role for induction therapy. Ann Thorac
Surg 101(6):2102-2111. https://doi.org/10.1016/j.athoracsur
.2016.01.033

Stiles BM, Mirza F, Coppolino A, Port JL, Lee PC, Paul S,
Altorki NK (2011) Clinical T2-T3NOMO esophageal cancer: the
risk of node positive disease. Ann Thorac Surg 92(2):491-496.
https://doi.org/10.1016/j.athoracsur.2011.04.004 (discussion
496-498)

Cabau M, Luc G, Terrebonne E, Belleanne G, Vendrely V, Sa
Cunha A, Collet D (2013) Lymph node invasion might have more
prognostic impact than R status in advanced esophageal adeno-
carcinoma. Am J Surg 205(6):711-717. https://doi.org/10.1016/j.
amjsurg.2012.08.009

Gertler R, Stein HJ, Langer R, Nettelmann M, Schuster T, Hoe-
fler H, Siewert JR, Feith M (2011) Long-term outcome of 2920
patients with cancers of the esophagus and esophagogastric junc-
tion: evaluation of the New Union Internationale Contre le Can-
cer/American Joint Cancer Committee staging system. Ann Surg
253(4):689-698. https://doi.org/10.1097/s1a.0b013e31821111b5
Goense L, Visser E, Haj Mohammad N, Mook S, Verhoeven
RHA, Meijer GJ, van Rossum PSN, Ruurda JP, van Hillegers-
berg R (2018) Role of neoadjuvant chemoradiotherapy in clinical
T2NOMO esophageal cancer: A population-based cohort study.
Eur J Surg Oncol. https://doi.org/10.1016/j.€js0.2018.02.005
Kountourakis P, Correa AM, Hofstetter WL, Lee JH, Bhutani
MS, Rice DC, Komaki R, Maru DM, Ross WA, Vaporciyan A,
Swisher SG, Ajani JA (2011) Combined modality therapy of
cT2NOMO esophageal cancer: the University of Texas M. D.
Anderson Cancer Center experience. Cancer 117(5):925-930.
https://doi.org/10.1002/cncr.25651

@ Springer


https://doi.org/10.1053/j.gastro.2013.11.006
https://doi.org/10.1007/s00464-013-3240-9
https://doi.org/10.1007/s00464-013-3240-9
https://doi.org/10.1053/j.gastro.2009.05.059
https://doi.org/10.1016/j.jtcvs.2010.08.058
https://doi.org/10.1136/gutjnl-2013-305538
https://doi.org/10.1136/gutjnl-2013-305538
https://doi.org/10.3748/wjg.v19.i36.6011
https://doi.org/10.3748/wjg.v19.i36.6011
https://doi.org/10.1016/j.gie.2010.02.040
https://doi.org/10.1016/j.gie.2010.02.040
https://doi.org/10.3748/wjg.v20.i18.5540
https://doi.org/10.1136/gutjnl-2015-310126
https://doi.org/10.1136/gutjnl-2015-310126
https://doi.org/10.1016/j.jtcvs.2013.10.003
https://doi.org/10.1016/j.jtcvs.2013.10.003
https://doi.org/10.1016/j.athoracsur.2011.01.063
https://doi.org/10.1016/j.suc.2012.07.014
https://doi.org/10.1053/j.gastro.2011.04.061
https://doi.org/10.1053/j.gastro.2011.04.061
https://doi.org/10.1016/j.gie.2011.05.024
https://doi.org/10.3748/wjg.v23.i46.8193
https://doi.org/10.1007/s12029-014-9616-9
https://doi.org/10.1007/s12029-014-9616-9
https://doi.org/10.1016/j.jtcvs.2006.09.023
https://doi.org/10.1016/j.jtcvs.2006.09.023
https://doi.org/10.1016/j.athoracsur.2016.01.033
https://doi.org/10.1016/j.athoracsur.2016.01.033
https://doi.org/10.1016/j.athoracsur.2011.04.004
https://doi.org/10.1016/j.amjsurg.2012.08.009
https://doi.org/10.1016/j.amjsurg.2012.08.009
https://doi.org/10.1097/sla.0b013e31821111b5
https://doi.org/10.1016/j.ejso.2018.02.005
https://doi.org/10.1002/cncr.25651

620 Updates in Surgery (2019) 71:599-624

113. Mariette C, Dahan L, Mornex F, Maillard E, Thomas PA, Meu- 125. Hulscher JBF, van Sandick JW, de Boer AGEM, Wijnhoven
nier B, Boige V, Pezet D, Robb WB, Le Brun-Ly V, Bosset JF, BPL, Tijssen JGP, Fockens P, Stalmeier PFM, ten Kate FIW,
Mabrut JY, Triboulet JP, Bedenne L, Seitz JF (2014) Surgery van Dekken H, Obertop H, Tilanus HW, van Lanschot JJB
alone versus chemoradiotherapy followed by surgery for stage I (2002) Extended transthoracic resection compared with limited
and II esophageal cancer: final analysis of randomized controlled transhiatal resection for adenocarcinoma of the esophagus. N
phase III trial FFCD 9901. J Clin Oncol 32(23):2416-2422. https Engl J Med 347(21):1662-1669
://doi.org/10.1200/JC0O.2013.53.6532 126. Omloo JM, Lagarde SM, Hulscher JB, Reitsma JB, Fockens

114. Markar SR, Gronnier C, Pasquer A, Duhamel A, Beal H, There- P, van Dekken H, Ten Kate FJ, Obertop H, Tilanus HW, van
aux J, Gagniere J, Lebreton G, Brigand C, Meunier B, Collet D, Lanschot JJ (2007) Extended transthoracic resection compared
Mariette C, French Eso-Gastric Tumors working group - Federa- with limited transhiatal resection for adenocarcinoma of the
tion de Recherche ENCAFAC (2016) Role of neoadjuvant treat- mid/distal esophagus: five-year survival of a randomized clini-
ment in clinical T2NOMO oesophageal cancer: results from a ret- cal trial. Ann Surg 246(6):992—-1000. https://doi.org/10.1097/
rospective multi-center European study. Eur J Cancer 56:59-68. s1a.0b013e31815c4037 (discussion 1000-1001)
https://doi.org/10.1016/j.ejca.2015.11.024 127. Rizk NP, Ishwaran H, Rice TW, Chen LQ, Schipper PH, Kesler

115. Stahl M, Stuschke M, Lehmann N, Meyer HJ, Walz MK, Seeber KA, Law S, Lerut TE, Reed CE, Salo JA, Scott WJ, Hofstetter
S, Klump B, Budach W, Teichmann R, Schmitt M, Schmitt G, WL, Watson TJ, Allen MS, Rusch VW, Blackstone EH (2010)
Franke C, Wilke H (2005) Chemoradiation with and without sur- Optimum lymphadenectomy for esophageal cancer. Ann Surg
gery in patients with locally advanced squamous cell carcinoma 251(1):46-50. https://doi.org/10.1097/SLA.0b013e3181b2f6e
of the esophagus. J Clin Oncol 23(10):2310-2317. https://doi. e
org/10.1200/JC0O.2005.00.034 128. Peyre CG, Hagen JA, DeMeester SR, Altorki NK, Ancona E,

116. Bedenne L, Michel P, Bouche O, Milan C, Mariette C, Conroy T, Griffin SM, Holscher A, Lerut T, Law S, Rice TW, Ruol A,
Pezet D, Roullet B, Seitz JF, Herr JP, Paillot B, Arveux P, Bon- van Lanschot JJ, Wong J, DeMeester TR (2008) The number of
netain F, Binquet C (2007) Chemoradiation followed by surgery lymph nodes removed predicts survival in esophageal cancer: an
compared with chemoradiation alone in squamous cancer of the international study on the impact of extent of surgical resection.
esophagus: FFCD 9102. J Clin Oncol 25(10):1160-1168. https Ann Surg 248(4):549-556. https://doi.org/10.1097/SLA.0b013
://doi.org/10.1200/JC0O.2005.04.7118 ¢318188c474

117. Teoh AY, Chiu PW, Yeung WK, Liu SY, Wong SK, Ng EK 129. Phillips AW, Lagarde SM, Navidi M, Disep B, Griffin SM (2017)
(2013) Long-term survival outcomes after definitive chemora- Impact of extent of lymphadenectomy on survival, post neoadju-
diation versus surgery in patients with resectable squamous car- vant chemotherapy and transthoracic esophagectomy. Ann Surg
cinoma of the esophagus: results from a randomized controlled 265(4):750-756. https://doi.org/10.1097/SLA.000000000000173
trial. Ann Oncol 24(1):165-171. https://doi.org/10.1093/annon 7
¢/mds206 130. Anderegg MC, Lagarde SM, Jagadesham VP, Gisbertz SS,

118. Best LMJ, Mughal M, Gurusamy KS (2016) Non-surgical versus Immanuel A, Meijer SL, Hulshof MC, Bergman JJ, van Laar-
surgical treatment for oesophageal cancer. Cochrane Database hoven HW, Griffin SM, van Berge Henegouwen MI (2016) Prog-
Syst Rev. https://doi.org/10.1002/14651858.cd011498.pub2 nostic significance of the location of lymph node metastases in

119. Markar S, Gronnier C, Duhamel A, Pasquer A, Thereaux J, du patients with adenocarcinoma of the distal esophagus or gas-
Rieu MC, Lefevre JH, Turner K, Luc G, Mariette C (2015) Sal- troesophageal junction. Ann Surg 264(5):847-853. https://doi.
vage surgery after chemoradiotherapy in the management of org/10.1097/SLA.0000000000001767
esophageal cancer: Is it a viable therapeutic option? J Clin Oncol 131. Connors RC, Reuben BC, Neumayer LA, Bull DA (2007) Com-
33(33):3866-3873. https://doi.org/10.1200/JC0O.2014.59.9092 paring outcomes after transthoracic and transhiatal esophagec-

120. Sudo K, Xiao L, Wadhwa R, Shiozaki H, Elimova E, Taketa T, tomy: a 5-year prospective cohort of 17,395 patients. J] Am
Blum MA, Lee JH, Bhutani MS, Weston B, Ross WA, Komaki Coll Surg 205(6):735-740. https://doi.org/10.1016/j.jamcollsur
R, Rice DC, Swisher SG, Hofstetter WL, Maru DM, Skinner £.2007.07.001
HD, Ajani JA (2014) Importance of surveillance and success of 132. Lagergren J, Mattsson F, Zylstra J, Chang F, Gossage J, Mason
salvage strategies after definitive chemoradiation in patients with R, Lagergren P, Davies A (2016) Extent of lymphadenectomy
esophageal cancer. J Clin Oncol 32(30):3400-3405. https://doi. and prognosis after esophageal cancer surgery. JAMA Surg
org/10.1200/JC0O.2014.56.7156 151(1):32-39. https://doi.org/10.1001/jamasurg.2015.2611

121. Hoeben A, Polak J, Van De Voorde L, Hoebers F, Grabsch HI, 133. Boshier PR, Anderson O, Hanna GB (2011) Transthoracic versus
de Vos-Geelen J (2016) Cervical esophageal cancer: a gap in transhiatal esophagectomy for the treatment of esophagogastric
cancer knowledge. Ann Oncol 27(9):1664-1674. https://doi. cancer: a meta-analysis. Ann Surg 254(6):894-906. https://doi.
org/10.1093/annonc/mdw183 org/10.1097/SLA.0b013e3182263781

122. Lagarde SM, Vrouenraets BC, Stassen LP, van Lanschot JJ 134. Hulscher JB, Tijssen JG, Obertop H, van Lanschot JJ (2001)
(2010) Evidence-based surgical treatment of esophageal cancer: Transthoracic versus transhiatal resection for carcinoma of the
overview of high-quality studies. Ann Thorac Surg 89(4):1319— esophagus: a meta-analysis. Ann Thorac Surg 72(1):306-313
1326. https://doi.org/10.1016/j.athoracsur.2009.09.062 135. Yerokun BA, Sun Z, Jeffrey Yang CF, Gulack BC, Speicher PJ,

123. Markar SR, Gronnier C, Duhamel A, Pasquer A, Thereaux Adam MA, D’Amico TA, Onaitis MW, Harpole DH, Berry MF,
J, Chalret du Rieu M, Lefevre JH, Turner K, Luc G, Mariette Hartwig MG (2016) Minimally invasive versus open esophagec-
C, Group-FRENCH-AFC FW (2016) Significance of micro- tomy for esophageal cancer: a population-based analysis. Ann
scopically incomplete resection margin after esophagectomy Thorac Surg 102(2):416-423. https://doi.org/10.1016/j.athor
for esophageal cancer. Ann Surg 263(4):712-718. https://doi. acsur.2016.02.078
org/10.1097/SLA.0000000000001325 136. Sihag S, Kosinski AS, Gaissert HA, Wright CD, Schipper PH

124.

Chan DS, Reid TD, Howell I, Lewis WG (2013) Systematic
review and meta-analysis of the influence of circumferential
resection margin involvement on survival in patients with oper-
able oesophageal cancer. BrJ Surg 100(4):456-464. https://doi.
org/10.1002/bjs.9015

@ Springer

(2016) Minimally Invasive Versus Open Esophagectomy for
Esophageal Cancer: A Comparison of Early Surgical Outcomes
From The Society of Thoracic Surgeons National Database. Ann
Thorac Surg 101(4):1281-1288. https://doi.org/10.1016/j.athor
acsur.2015.09.095 (discussion 1288-1289)


https://doi.org/10.1200/JCO.2013.53.6532
https://doi.org/10.1200/JCO.2013.53.6532
https://doi.org/10.1016/j.ejca.2015.11.024
https://doi.org/10.1200/JCO.2005.00.034
https://doi.org/10.1200/JCO.2005.00.034
https://doi.org/10.1200/JCO.2005.04.7118
https://doi.org/10.1200/JCO.2005.04.7118
https://doi.org/10.1093/annonc/mds206
https://doi.org/10.1093/annonc/mds206
https://doi.org/10.1002/14651858.cd011498.pub2
https://doi.org/10.1200/JCO.2014.59.9092
https://doi.org/10.1200/JCO.2014.56.7156
https://doi.org/10.1200/JCO.2014.56.7156
https://doi.org/10.1093/annonc/mdw183
https://doi.org/10.1093/annonc/mdw183
https://doi.org/10.1016/j.athoracsur.2009.09.062
https://doi.org/10.1097/SLA.0000000000001325
https://doi.org/10.1097/SLA.0000000000001325
https://doi.org/10.1002/bjs.9015
https://doi.org/10.1002/bjs.9015
https://doi.org/10.1097/sla.0b013e31815c4037
https://doi.org/10.1097/sla.0b013e31815c4037
https://doi.org/10.1097/SLA.0b013e3181b2f6ee
https://doi.org/10.1097/SLA.0b013e3181b2f6ee
https://doi.org/10.1097/SLA.0b013e318188c474
https://doi.org/10.1097/SLA.0b013e318188c474
https://doi.org/10.1097/SLA.0000000000001737
https://doi.org/10.1097/SLA.0000000000001737
https://doi.org/10.1097/SLA.0000000000001767
https://doi.org/10.1097/SLA.0000000000001767
https://doi.org/10.1016/j.jamcollsurg.2007.07.001
https://doi.org/10.1016/j.jamcollsurg.2007.07.001
https://doi.org/10.1001/jamasurg.2015.2611
https://doi.org/10.1097/SLA.0b013e3182263781
https://doi.org/10.1097/SLA.0b013e3182263781
https://doi.org/10.1016/j.athoracsur.2016.02.078
https://doi.org/10.1016/j.athoracsur.2016.02.078
https://doi.org/10.1016/j.athoracsur.2015.09.095
https://doi.org/10.1016/j.athoracsur.2015.09.095

Updates in Surgery (2019) 71:599-624

621

137.

138.

139.

140.

141.

142.

143.

144.

145.

Biere SS, van Berge Henegouwen MI, Maas KW, Bonavina L,
Rosman C, Garcia JR, Gisbertz SS, Klinkenbijl JH, Hollmann
MW, de Lange ES, Bonjer HJ, van der Peet DL, Cuesta MA
(2012) Minimally invasive versus open oesophagectomy for
patients with oesophageal cancer: a multicentre, open-label, ran-
domised controlled trial. Lancet 379(9829):1887-1892. https://
doi.org/10.1016/S0140-6736(12)60516-9

Mariette C, Markar S, Dabakuyo-Yonli TS, Meunier B, Pezet D,
Collet D, D’Journo XB, Brigand C, Perniceni T, Carrere N, Bon-
netain F, Piessen G (2017) Hybrid minimally invasive vs. open
esophagectomy for patients with esophageal cancer: Long-term
outcomes of a multicenter, open-label, randomized phase III con-
trolled trial, the MIRO trial. Ann Oncol. https://doi.org/10.1093/
annonc/mdx440.023

Guo W, Ma X, Yang S, Zhu X, Qin W, Xiang J, Lerut T, Li
H (2016) Combined thoracoscopic-laparoscopic esophagec-
tomy versus open esophagectomy: a meta-analysis of outcomes.
Surg Endosc 30(9):3873-3881. https://doi.org/10.1007/s0046
4-015-4692-x

Kranzfelder M, Schuster T, Geinitz H, Friess H, Buchler P (2011)
Meta-analysis of neoadjuvant treatment modalities and definitive
non-surgical therapy for oesophageal squamous cell cancer. BrJ
Surg 98(6):768-783. https://doi.org/10.1002/bjs. 7455

Pasquali S, Yim G, Vohra RS, Mocellin S, Nyanhongo D, Mar-
riott P, Geh JI, Griffiths EA (2017) Survival after neoadjuvant
and adjuvant treatments compared to surgery alone for resect-
able esophageal carcinoma: a network meta-analysis. Ann Surg
265(3):481-491. https://doi.org/10.1097/SLA.000000000000190
5

van Hagen P, Hulshof MC, van Lanschot JJ, Steyerberg EW, van
Berge Henegouwen MI, Wijnhoven BP, Richel DJ, Nieuwen-
huijzen GA, Hospers GA, Bonenkamp JJ, Cuesta MA, Blaisse
RJ, Busch OR, ten Kate FJ, Creemers GJ, Punt CJ, Plukker JT,
Verheul HM, Spillenaar Bilgen EJ, van Dekken H, van der San-
gen MJ, Rozema T, Biermann K, Beukema JC, Piet AH, van
Rij CM, Reinders JG, Tilanus HW, van der Gaast A, Group C
(2012) Preoperative chemoradiotherapy for esophageal or junc-
tional cancer. N Engl J Med 366(22):2074-2084. https://doi.
org/10.1056/NEJMoal 112088

Noordman BJ, Verdam MGE, Lagarde SM, Hulshof M, van
Hagen P, van Berge Henegouwen MI, Wijnhoven BPL, van Laar-
hoven HWM, Nieuwenhuijzen GAP, Hospers GAP, Bonenkamp
JJ, Cuesta MA, Blaisse RIB, Busch OR, Ten Kate FJW, Creemers
GM, Punt CJA, Plukker JTM, Verheul HMW, Spillenaar Bilgen
EJ, van Dekken H, van der Sangen MJC, Rozema T, Biermann K,
Beukema JC, Piet AHM, van Rij CM, Reinders JG, Tilanus HW,
Steyerberg EW, van der Gaast A, Sprangers MAG, van Lanschot
JIB (2018) Effect of neoadjuvant chemoradiotherapy on health-
related quality of life in esophageal or junctional cancer: results
from the randomized CROSS trial. J Clin Oncol 36(3):268-275.
https://doi.org/10.1200/JC0O.2017.73.7718

Ronellenfitsch U, Schwarzbach M, Hofheinz R, Kienle P, Kieser
M, Slanger TE, Burmeister B, Kelsen D, Niedzwiecki D, Schuh-
macher C, Urba S, van de Velde C, Walsh TN, Ychou M, Jensen
K (2013) Preoperative chemo(radio)therapy versus primary sur-
gery for gastroesophageal adenocarcinoma: systematic review
with meta-analysis combining individual patient and aggregate
data. Eur J Cancer 49(15):3149-3158. https://doi.org/10.1016/j.
ejca.2013.05.029

Sjoquist KM, Burmeister BH, Smithers BM, Zalcberg JR, Simes
RJ, Barbour A, Gebski V, Australasian Gastro-Intestinal Trials G
(2011) Survival after neoadjuvant chemotherapy or chemoradio-
therapy for resectable oesophageal carcinoma: an updated meta-
analysis. Lancet Oncol 12(7):681-692. https://doi.org/10.1016/
S1470-2045(11)70142-5

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

Klevebro F, Alexandersson von Dobeln G, Wang N, Johnsen G,
Jacobsen AB, Friesland S, Hatlevoll I, Glenjen NI, Lind P, Tsai
JA, Lundell L, Nilsson M (2016) A randomized clinical trial
of neoadjuvant chemotherapy versus neoadjuvant chemoradio-
therapy for cancer of the oesophagus or gastro-oesophageal junc-
tion. Ann Oncol 27(4):660-667. https://doi.org/10.1093/annonc/
mdwO010

Westerterp M, van Westreenen HL, Reitsma JB, Hoekstra OS,
Stoker J, Fockens P, Jager PL, Van Eck-Smit BL, Plukker JT, van
Lanschot JJ, Sloof GW (2005) Esophageal cancer: CT, endo-
scopic US, and FDG PET for assessment of response to neoad-
juvant therapy—systematic review. Radiology 236(3):841-851.
https://doi.org/10.1148/radiol.2363041042

Cerfolio RJ, Bryant AS, Ohja B, Bartolucci AA, Eloubeidi MA
(2005) The accuracy of endoscopic ultrasonography with fine-
needle aspiration, integrated positron emission tomography with
computed tomography, and computed tomography in restaging
patients with esophageal cancer after neoadjuvant chemoradio-
therapy. J Thorac Cardiovasc Surg 129(6):1232—-1241. https://
doi.org/10.1016/j.jtcvs.2004.12.042

Bruzzi JF, Swisher SG, Truong MT, Munden RF, Hofstetter WL,
Macapinlac HA, Correa AM, Mawlawi O, Ajani JA, Komaki RR,
Fukami N, Erasmus JJ (2007) Detection of interval distant metas-
tases: clinical utility of integrated CT-PET imaging in patients
with esophageal carcinoma after neoadjuvant therapy. Cancer
109(1):125-134. https://doi.org/10.1002/cncr.22397

Adelstein DJ, Rice TW, Rybicki LA, Saxton JP, Videtic GM,
Murthy SC, Mason DP, Rodriguez CP, Ives DI (2009) Mature
results from a phase II trial of postoperative concurrent chemo-
radiotherapy for poor prognosis cancer of the esophagus and gas-
troesophageal junction. J Thorac Oncol 4(10):1264-1269. https
://doi.org/10.1097/JTO.0b013e3181b26{8e

Xiao ZF, Yang ZY, Liang J, Miao YJ, Wang M, Yin WB, Gu XZ,
Zhang DC, Zhang RG, Wang LJ (2003) Value of radiotherapy
after radical surgery for esophageal carcinoma: a report of 495
patients. Ann Thorac Surg 75(2):331-336

Hsu PK, Chen HS, Huang CS, Liu CC, Hsieh CC, Hsu HS, Wu
YC, Wu SC (2017) Patterns of recurrence after oesophagectomy
and postoperative chemoradiotherapy versus surgery alone for
oesophageal squamous cell carcinoma. BrJ Surg 104(1):90-97.
https://doi.org/10.1002/bjs.10334

Bedard EL, Inculet RI, Malthaner RA, Brecevic E, Vincent M,
Dar R (2001) The role of surgery and postoperative chemora-
diation therapy in patients with lymph node positive esophageal
carcinoma. Cancer 91(12):2423-2430

Hwang JY, Chen HS, Hsu PK, Chao YK, Wang BY, Huang CS,
Liu CC, Wu SC (2016) A propensity-matched analysis compar-
ing survival after esophagectomy followed by adjuvant chemora-
diation to surgery alone for esophageal squamous cell carcinoma.
Ann Surg 264(1):100-106. https://doi.org/10.1097/SLA.00000
00000001410

Macdonald JS, Smalley SR, Benedetti J, Hundahl SA, Estes NC,
Stemmermann GN, Haller DG, Ajani JA, Gunderson LL, Jes-
sup JM, Martenson JA (2001) Chemoradiotherapy after surgery
compared with surgery alone for adenocarcinoma of the stomach
or gastroesophageal junction. N Engl J Med 345(10):725-730.
https://doi.org/10.1056/NEJMoa010187

Shi C, Berlin J, Branton PA et al (2017) Protocol for the examina-
tion of specimens from patients with carcinoma of the esopha-
gus. College of American Pathologists. https://documents.cap.
org/protocols/cp-esophagus-17protocol-4000.pdf. Accessed 23
Aug 2019

Herrera LJ (2010) Extent of lymphadenectomy in esophageal
cancer: how many lymph nodes is enough? Ann Surg Oncol
17(3):676-678. https://doi.org/10.1245/s10434-009-0824-7

@ Springer


https://doi.org/10.1016/S0140-6736(12)60516-9
https://doi.org/10.1016/S0140-6736(12)60516-9
https://doi.org/10.1093/annonc/mdx440.023
https://doi.org/10.1093/annonc/mdx440.023
https://doi.org/10.1007/s00464-015-4692-x
https://doi.org/10.1007/s00464-015-4692-x
https://doi.org/10.1002/bjs.7455
https://doi.org/10.1097/SLA.0000000000001905
https://doi.org/10.1097/SLA.0000000000001905
https://doi.org/10.1056/NEJMoa1112088
https://doi.org/10.1056/NEJMoa1112088
https://doi.org/10.1200/JCO.2017.73.7718
https://doi.org/10.1016/j.ejca.2013.05.029
https://doi.org/10.1016/j.ejca.2013.05.029
https://doi.org/10.1016/S1470-2045(11)70142-5
https://doi.org/10.1016/S1470-2045(11)70142-5
https://doi.org/10.1093/annonc/mdw010
https://doi.org/10.1093/annonc/mdw010
https://doi.org/10.1148/radiol.2363041042
https://doi.org/10.1016/j.jtcvs.2004.12.042
https://doi.org/10.1016/j.jtcvs.2004.12.042
https://doi.org/10.1002/cncr.22397
https://doi.org/10.1097/JTO.0b013e3181b26f8e
https://doi.org/10.1097/JTO.0b013e3181b26f8e
https://doi.org/10.1002/bjs.10334
https://doi.org/10.1097/SLA.0000000000001410
https://doi.org/10.1097/SLA.0000000000001410
https://doi.org/10.1056/NEJMoa010187
https://documents.cap.org/protocols/cp-esophagus-17protocol-4000.pdf
https://documents.cap.org/protocols/cp-esophagus-17protocol-4000.pdf
https://doi.org/10.1245/s10434-009-0824-7

622

Updates in Surgery (2019) 71:599-624

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

Bosman FT, Carneiro F, Hruban RH, Theise ND (2010) World
health organization Classification of tumours Pathology and
genetics of tumours of the digestive system, 4th edn. IARC pub-
lications, Lyon

Lieberman MD, Shriver CD, Bleckner S, Burt M (1995) Car-
cinoma of the esophagus. Prognostic significance of histologic
type. J Thorac Cardiovasc Surg 109(1):130-138. https://doi.
org/10.1016/s0022-5223(95)70428-0 (discussion 139)
Mapstone N (2007) The Royal College of Pathologists. Dataset
for the histopathological reporting ofoesophageal carcinoma, 2nd
edn. publications @rcpath.org, London

Chang F, Deere H, Mahadeva U, George S (2008) Histopatho-
logic examination and reporting of esophageal carcinomas fol-
lowing preoperative neoadjuvant therapy: practical guidelines
and current issues. Am J Clin Pathol 129(2):252-262. https://
doi.org/10.1309/CCR3QN4874YIDII7

Burroughs SH, Biffin AH, Pye JK, Williams GT (1999) Oesopha-
geal and gastric cancer pathology reporting: a regional audit. J
Clin Pathol 52(6):435-439

Association of Directors of A, Surgical P (2000) Recommen-
dations for the reporting of resected esophageal carcinomas.
Mod Pathol 13(9):1034-1037. https://doi.org/10.1038/modpa
thol.3880187

Hamilton SR, Aaltonen LA (2000) Pathology and Genet-
ics. Tumours of the Digestive System. WHO Classification of
tumours. IARC Press, Lyon

Nagata K, Shimizu M (2012) Pathological evaluation of gastro-
intestinal endoscopic submucosal dissection materials based on
Japanese guidelines. World J Gastrointest Endosc 4(11):489—499.
https://doi.org/10.4253/wjge.v4.i11.489

Abate E, DeMeester SR, Zehetner J, Oezcelik A, Ayazi S,
Costales J, Banki F, Lipham JC, Hagen JA, DeMeester TR
(2010) Recurrence after esophagectomy for adenocarcinoma:
defining optimal follow-up intervals and testing. J Am Coll
Surg 210(4):428-435. https://doi.org/10.1016/j.jamcollsur
£.2010.01.006

Antonowicz SS, Lorenzi B, Parker M, Tang CB, Harvey M,
Kadirkamanathan SS (2015) Annual computed tomography
scans do not improve outcomes following esophagectomy for
cancer: a 10-year UK experience. Dis Esophagus 28(4):365-370.
https://doi.org/10.1111/dote.12209

Lou F, Sima CS, Adusumilli PS, Bains MS, Sarkaria IS, Rusch
VW, Rizk NP (2013) Esophageal cancer recurrence patterns and
implications for surveillance. J Thorac Oncol 8(12):1558-1562.
https://doi.org/10.1097/01.JT0O.0000437420.38972.fb

Sudo K, Taketa T, Correa AM, Campagna MC, Wadhwa R,
Blum MA, Komaki R, Lee JH, Bhutani MS, Weston B, Skinner
HD, Maru DM, Rice DC, Swisher SG, Hofstetter WL, Ajani
JA (2013) Locoregional failure rate after preoperative chemo-
radiation of esophageal adenocarcinoma and the outcomes of
salvage strategies. J Clin Oncol 31(34):4306-4310. https://doi.
org/10.1200/JC0O.2013.51.7250

Sugiyama M, Morita M, Yoshida R, Ando K, Egashira A, Take-
fumi O, Saeki H, Oki E, Kakeji Y, Sakaguchi Y, Maehara Y
(2012) Patterns and time of recurrence after complete resection
of esophageal cancer. Surg Today 42(8):752-758. https://doi.
org/10.1007/s00595-012-0133-9

Moyes LH, Anderson JE, Forshaw MJ (2010) Proposed fol-
low up programme after curative resection for lower third
oesophageal cancer. World J Surg Oncol 8:75. https://doi.
org/10.1186/1477-7819-8-75

Haidry RJ, Dunn JM, Butt MA, Burnell MG, Gupta A, Green
S, Miah H, Smart HL, Bhandari P, Smith LA, Willert R, Ful-
larton G, Morris J, Di Pietro M, Gordon C, Penman I, Barr
H, Patel P, Boger P, Kapoor N, Mahon B, Hoare J, Narayana-
samy R, O’Toole D, Cheong E, Direkze NC, Ang Y, Novelli

@ Springer

173.

174.

175.

176.

177.

178.

179.

180.

181.

M, Banks MR, Lovat LB (2013) Radiofrequency ablation and
endoscopic mucosal resection for dysplastic barrett’s esopha-
gus and early esophageal adenocarcinoma: outcomes of the UK
National Halo RFA Registry. Gastroenterology 145(1):87-95.
https://doi.org/10.1053/j.gastro.2013.03.045

Welsh J, Settle SH, Amini A, Xiao L, Suzuki A, Hayashi Y,
Hofstetter W, Komaki R, Liao Z, Ajani JA (2012) Failure pat-
terns in patients with esophageal cancer treated with defini-
tive chemoradiation. Cancer 118(10):2632-2640. https://doi.
org/10.1002/cncr.26586

Al-Batran SE, Hartmann JT, Probst S, Schmalenberg H, Holler-
bach S, Hofheinz R, Rethwisch V, Seipelt G, Homann N, Wil-
helm G, Schuch G, Stoehlmacher J, Derigs HG, Hegewisch-
Becker S, Grossmann J, Pauligk C, Atmaca A, Bokemeyer C,
Knuth A, Jager E, Arbeitsgemeinschaft Internistische O (2008)
Phase III trial in metastatic gastroesophageal adenocarcinoma
with fluorouracil, leucovorin plus either oxaliplatin or cispl-
atin: a study of the Arbeitsgemeinschaft Internistische Onkolo-
gie. J Clin Oncol 26(9):1435-1442. https://doi.org/10.1200/
JCO.2007.13.9378

Cunningham D, Starling N, Rao S, Iveson T, Nicolson M,
Coxon F, Middleton G, Daniel F, Oates J, Norman AR, Upper
Gastrointestinal Clinical Studies Group of the National Cancer
Research Institute of the United K (2008) Capecitabine and
oxaliplatin for advanced esophagogastric cancer. N Engl J Med
358(1):36-46. https://doi.org/10.1056/NEJMoa073149
Gadgeel SM, Shields AF, Heilbrun LK, Labadidi S, Zalupski
M, Chaplen R, Philip PA (2003) Phase II study of paclitaxel
and carboplatin in patients with advanced gastric cancer. Am
J Clin Oncol 26(1):37-41

Petrasch S, Welt A, Reinacher A, Graeven U, Konig M,
Schmiegel W (1998) Chemotherapy with cisplatin and pacli-
taxel in patients with locally advanced, recurrent or metastatic
oesophageal cancer. Br J Cancer 78(4):511-514

Ajani JA, Fodor MB, Tjulandin SA, Moiseyenko VM, Chao
Y, Cabral Filho S, Majlis A, Assadourian S, Van Cutsem E
(2005) Phase II multi-institutional randomized trial of doc-
etaxel plus cisplatin with or without fluorouracil in patients
with untreated, advanced gastric, or gastroesophageal ade-
nocarcinoma. J Clin Oncol 23(24):5660-5667. https://doi.
org/10.1200/1C0.2005.17.376

Guimbaud R, Louvet C, Ries P, Ychou M, Maillard E, Andre
T, Gornet JM, Aparicio T, Nguyen S, Azzedine A, Etienne PL,
Boucher E, Rebischung C, Hammel P, Rougier P, Bedenne L,
Bouche O (2014) Prospective, randomized, multicenter, phase
III study of fluorouracil, leucovorin, and irinotecan versus epi-
rubicin, cisplatin, and capecitabine in advanced gastric adeno-
carcinoma: a French intergroup (Federation Francophone de
Cancerologie Digestive, Federation Nationale des Centres de
Lutte Contre le Cancer, and Groupe Cooperateur Multidisci-
plinaire en Oncologie) study. J Clin Oncol 32(31):3520-3526.
https://doi.org/10.1200/JC0O.2013.54.1011

Sumpter K, Harper-Wynne C, Cunningham D, Rao S, Tebbutt
N, Norman AR, Ward C, Iveson T, Nicolson M, Hickish T,
Hill M, Oates J (2005) Report of two protocol planned interim
analyses in a randomised multicentre phase III study compar-
ing capecitabine with fluorouracil and oxaliplatin with cisplatin
in patients with advanced oesophagogastric cancer receiving
ECF. BrJ Cancer 92(11):1976-1983. https://doi.org/10.1038/
$j.bjc.6602572

Shah MA, Janjigian YY, Stoller R, Shibata S, Kemeny M,
Krishnamurthi S, Su YB, Ocean A, Capanu M, Mehrotra B,
Ritch P, Henderson C, Kelsen DP (2015) Randomized multi-
center phase II study of modified DOCETAXEL, Cisplatin, and
Fluorouracil (DCF) versus DCF plus growth factor support in
patients with metastatic gastric adenocarcinoma: a study of the


https://doi.org/10.1016/s0022-5223(95)70428-0
https://doi.org/10.1016/s0022-5223(95)70428-0
https://doi.org/10.1309/CCR3QN4874YJDJJ7
https://doi.org/10.1309/CCR3QN4874YJDJJ7
https://doi.org/10.1038/modpathol.3880187
https://doi.org/10.1038/modpathol.3880187
https://doi.org/10.4253/wjge.v4.i11.489
https://doi.org/10.1016/j.jamcollsurg.2010.01.006
https://doi.org/10.1016/j.jamcollsurg.2010.01.006
https://doi.org/10.1111/dote.12209
https://doi.org/10.1097/01.JTO.0000437420.38972.fb
https://doi.org/10.1200/JCO.2013.51.7250
https://doi.org/10.1200/JCO.2013.51.7250
https://doi.org/10.1007/s00595-012-0133-9
https://doi.org/10.1007/s00595-012-0133-9
https://doi.org/10.1186/1477-7819-8-75
https://doi.org/10.1186/1477-7819-8-75
https://doi.org/10.1053/j.gastro.2013.03.045
https://doi.org/10.1002/cncr.26586
https://doi.org/10.1002/cncr.26586
https://doi.org/10.1200/JCO.2007.13.9378
https://doi.org/10.1200/JCO.2007.13.9378
https://doi.org/10.1056/NEJMoa073149
https://doi.org/10.1200/JCO.2005.17.376
https://doi.org/10.1200/JCO.2005.17.376
https://doi.org/10.1200/JCO.2013.54.1011
https://doi.org/10.1038/sj.bjc.6602572
https://doi.org/10.1038/sj.bjc.6602572

Updates in Surgery (2019) 71:599-624

623

182.

183.

184.

185.

186.

187.

188.

US gastric cancer consortium. J Clin Oncol 33(33):3874-3879.
https://doi.org/10.1200/JC0O.2015.60.7465

Wilke H, Muro K, Van Cutsem E, Oh SC, Bodoky G, Shimada
Y, Hironaka S, Sugimoto N, Lipatov O, Kim TY, Cunningham
D, Rougier P, Komatsu Y, Ajani J, Emig M, Carlesi R, Ferry
D, Chandrawansa K, Schwartz JD, Ohtsu A, Group RS (2014)
Ramucirumab plus paclitaxel versus placebo plus paclitaxel
in patients with previously treated advanced gastric or gastro-
oesophageal junction adenocarcinoma (RAINBOW): a double-
blind, randomised phase 3 trial. Lancet Oncol 15(11):1224—1235.
https://doi.org/10.1016/S1470-2045(14)70420-6

Hecht JR, Bang YJ, Qin SK, Chung HC, Xu JM, Park JO, Jezi-
orski K, Shparyk Y, Hoff PM, Sobrero A, Salman P, Li J, Prot-
senko SA, Wainberg ZA, Buyse M, Afenjar K, Houe V, Garcia A,
Kaneko T, Huang Y, Khan-Wasti S, Santillana S, Press MF, Sla-
mon D (2016) Lapatinib in combination with capecitabine plus
oxaliplatin in human epidermal growth factor receptor 2-posi-
tive advanced or metastatic gastric, esophageal, or gastroesopha-
geal adenocarcinoma: TRIO-013/LOGiC-a randomized phase
III trial. J Clin Oncol 34(5):443—451. https://doi.org/10.1200/
JCO.2015.62.6598

Thuss-Patience PC, Shah MA, Ohtsu A, Van Cutsem E, Ajani JA,
Castro H, Mansoor W, Chung HC, Bodoky G, Shitara K, Phillips
GDL, van der Horst T, Harle-Yge ML, Althaus BL, Kang YK
(2017) Trastuzumab emtansine versus taxane use for previously
treated HER2-positive locally advanced or metastatic gastric or
gastro-oesophageal junction adenocarcinoma (GATSBY): an
international randomised, open-label, adaptive, phase 2/3 study.
Lancet Oncol 18(5):640-653. https://doi.org/10.1016/S1470
-2045(17)30111-0

Le DT, Durham JN, Smith KN, Wang H, Bartlett BR, Aulakh
LK, Lu S, Kemberling H, Wilt C, Luber BS, Wong F, Azad NS,
Rucki AA, Laheru D, Donehower R, Zaheer A, Fisher GA, Cro-
cenzi TS, Lee JJ, Greten TF, Duffy AG, Ciombor KK, Eyring
AD, Lam BH, Joe A, Kang SP, Holdhoftf M, Danilova L, Cope
L, Meyer C, Zhou S, Goldberg RM, Armstrong DK, Bever KM,
Fader AN, Taube J, Housseau F, Spetzler D, Xiao N, Pardoll
DM, Papadopoulos N, Kinzler KW, Eshleman JR, Vogelstein
B, Anders RA, Diaz LA Jr (2017) Mismatch repair deficiency
predicts response of solid tumors to PD-1 blockade. Science
357(6349):409-413. https://doi.org/10.1126/science.aan6733
Adam R, Chiche L, Aloia T, Elias D, Salmon R, Rivoire M, Jaeck
D, Saric J, Le Treut YP, Belghiti J, Mantion G, Mentha G, Asso-
ciation Francaise de C (2006) Hepatic resection for noncolorectal
nonendocrine liver metastases: analysis of 1,452 patients and
development of a prognostic model. Ann Surg 244(4):524-535.
https://doi.org/10.1097/01.51a.0000239036.46827.5f

Depypere L, Lerut T, Moons J, Coosemans W, Decker G, Van
Veer H, De Leyn P, Nafteux P (2017) Isolated local recurrence
or solitary solid organ metastasis after esophagectomy for cancer
is not the end of the road. Dis Esophagus 30(1):1-8. https://doi.
org/10.1111/dote.12508

Huddy JR, Thomas RL, Worthington TR, Karanjia ND (2015)
Liver metastases from esophageal carcinoma: is there a role for

Affiliations

Andreas Fountoulakis'

189.

190.

191.

192.

193.

194.

195.

196.

197.

surgical resection? Dis Esophagus 28(5):483—487. https://doi.
org/10.1111/dote.12233

Ross WA, Alkassab F, Lynch PM, Ayers GD, Ajani J, Lee JH,
Bismar M (2007) Evolving role of self-expanding metal stents in
the treatment of malignant dysphagia and fistulas. Gastrointest
Endosc 65(1):70-76. https://doi.org/10.1016/.gie.2006.04.040
Murray LJ, Din OS, Kumar VS, Dixon LM, Wadsley JC (2012)
Palliative radiotherapy in patients with esophageal carcinoma: a
retrospective review. Pract Radiat Oncol 2(4):257-264. https:/
doi.org/10.1016/j.prro.2011.12.002

Hanna WC, Sudarshan M, Roberge D, David M, Waschke KA,
Mayrand S, Alcindor T, Ferri LE (2012) What is the optimal
management of dysphagia in metastatic esophageal cancer? Curr
Oncol 19(2):e60—e66. https://doi.org/10.3747/c0.19.892

Homs MY, Eijkenboom WM, Coen VL, Haringsma J, van
Blankenstein M, Kuipers EJ, Siersema PD (2003) High dose
rate brachytherapy for the palliation of malignant dysphagia.
Radiother Oncol 66(3):327-332

Welsch J, Kup PG, Nieder C, Khosrawipour V, Buhler H, Ada-
mietz [A, Fakhrian K (2016) Survival and symptom relief after
palliative radiotherapy for esophageal cancer. J Cancer 7(2):125—
130. https://doi.org/10.7150/jca.13655

Bergquist H, Wenger U, Johnsson E, Nyman J, Ejnell H, Ham-
merlid E, Lundell L, Ruth M (2005) Stent insertion or endolumi-
nal brachytherapy as palliation of patients with advanced cancer
of the esophagus and gastroesophageal junction. Results of a ran-
domized, controlled clinical trial. Dis Esophagus 18(3):131-139.
https://doi.org/10.1111/§.1442-2050.2005.00467.x

Burmeister BH, Walpole ET, Burmeister EA, Thomas J, Thom-
son DB, Harvey JA, Mark Smithers B, Gotley DC (2005) Fea-
sibility of chemoradiation therapy with protracted infusion of
5-fluorouracil for esophageal cancer patients not suitable for cis-
platin. Int J Clin Oncol 10(4):256-261. https://doi.org/10.1007/
s10147-005-0506-9

Ueda H, Takeda M, Ueda S, Kawakami H, Okuno T, Takegawa
N, Hayashi H, Tsurutani J, Tamura T, Ishikawa K, Nishimura
Y, Nakagawa K (2017) Clinical evaluation of palliative chem-
oradiotherapy for metastatic esophageal cancer. Oncotarget
8(46):80286-80294. https://doi.org/10.18632/oncotarget. 17925
Penniment MG, De leso PB, Harvey JA, Stephens S, Au HJ,
O’Callaghan CJ, Kneebone A, Ngan SY, Ward IG, Roy R,
Smith JG, Nijjar T, Biagi JJ, Mulroy LA, Wong R, group TCE
(2018) Palliative chemoradiotherapy versus radiotherapy alone
for dysphagia in advanced oesophageal cancer: a multicentre
randomised controlled trial (TROG 03.01). Lancet Gastro-
enterol Hepatol 3(2):114—124. https://doi.org/10.1016/52468
-1253(17)30363-1

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

- John Souglakos? - Louiza Vini® - Gerasimos N. Douridas® - Anna Koumarianou® -

Panteleimon Kountourakis® - Christos Agalianos’ - Andreas Alexandrou® - Christos Dervenis® -
Sofia Gourtsoyianni'® - Nikolaos Gouvas'' - Maria-Angeliki Kalogeridi'? - Georgia Levidou'? - Theodoros Liakakos® -
Joseph Sgouros'* - Spiros N. Sgouros'® - Charikleia Triantopoulou'® - Evangelos Xynos'’

@ Springer


https://doi.org/10.1200/JCO.2015.60.7465
https://doi.org/10.1016/S1470-2045(14)70420-6
https://doi.org/10.1200/JCO.2015.62.6598
https://doi.org/10.1200/JCO.2015.62.6598
https://doi.org/10.1016/S1470-2045(17)30111-0
https://doi.org/10.1016/S1470-2045(17)30111-0
https://doi.org/10.1126/science.aan6733
https://doi.org/10.1097/01.sla.0000239036.46827.5f
https://doi.org/10.1111/dote.12508
https://doi.org/10.1111/dote.12508
https://doi.org/10.1111/dote.12233
https://doi.org/10.1111/dote.12233
https://doi.org/10.1016/j.gie.2006.04.040
https://doi.org/10.1016/j.prro.2011.12.002
https://doi.org/10.1016/j.prro.2011.12.002
https://doi.org/10.3747/co.19.892
https://doi.org/10.7150/jca.13655
https://doi.org/10.1111/j.1442-2050.2005.00467.x
https://doi.org/10.1007/s10147-005-0506-9
https://doi.org/10.1007/s10147-005-0506-9
https://doi.org/10.18632/oncotarget.17925
https://doi.org/10.1016/s2468-1253(17)30363-1
https://doi.org/10.1016/s2468-1253(17)30363-1
http://orcid.org/0000-0003-1341-0431

624

Updates in Surgery (2019) 71:599-624

&

Department of General Surgery, Athens Medical Centre,
Athens, Greece

Department of Medical Oncology, University Hospital
of Heraklion, Heraklion, Greece

Department of Radiotherapy, Athens Medical Centre,
Athens, Greece

Department of General Surgery, Thriasseion General
Hospital, Athens, Greece

Department of Medical Oncology, Attikon University
Hospital, Athens, Greece

Oncology Centre of Bank of Cyprus, Nicosia, Cyprus

1st Department of General Surgery, Naval Hospital, Athens,
Greece

1st University Department of General Surgery, Laikon
Hospital, Athens, Greece

Department of General Surgery, Faculty of Medicine,
University of Cyprus, Nicosia, Cyprus

Springer

Department of Radiology, Areteio University Hospital,
Athens, Greece

Department of General Surgery, Worcestershire Acute
Hospitals NHS Trust, Worcester, UK

Department of Radiotherapy, Alexandra Hospital, Athens,
Greece

Department of Human Pathology, Erlagen, Germany

Department of Medical Oncology, Agioi Anargyroi Hospital,
Athens, Greece

Department of Gastroenterology, Naval Hospital, Athens,
Greece

Department of Radiology, Konstandopouleion Hospital,
Athens, Greece

Department of General Surgery, Creta Interclinic Hospital,
Heraklion, Greece



	Consensus statement of the Hellenic and Cypriot Oesophageal Cancer Study Group on the diagnosis, staging and management of oesophageal cancer
	Abstract
	Introduction
	Aim
	Methods
	Results
	Discussion
	Genetics
	Prognostic factors
	Predictive factors

	Diagnosis
	Alarm symptoms and signs
	Diagnostic tests
	Endoscopic screening and surveillance of Barrett’s oesophagus

	Staging
	Cross-sectional imaging
	Endoscopic ultrasound
	Bronchoscopy
	Staging laparoscopy
	Histopathology

	Management of locoregional: non-metastatic disease
	Limited disease (cT1-T2 N0 M0)
	Locally advanced disease (cT3-T4 or cN1-N3 M0) (Fig. 2)
	SCC
	AdenoCa
	Restaging: assessment of therapeutic response
	Adjuvant treatment


	The resected specimen: histopathological assessment
	Completeness of resection
	Macroscopic assessment
	Microscopic assessment

	Post-treatment follow-up
	Treatment of metastatic disease
	Chemotherapy
	Targeted agents
	Ramucirumab
	Trastuzumab
	Pembrolizumab

	Surgery

	Palliative treatment
	General considerations
	Endoscopic palliation
	Chemotherapy and radiotherapy

	Conclusions
	References




