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ABSTRACT

An epidemiologic shift in esophageal and gastric carcinomas has occurred
in recent years in the Western world. Adenocarcinoma of the distal esoph-
agus and gastroesophageal junction (GEJ) is now the predominant
esophageal carcinoma, and proximal gastric cancers now account for
nearly half of gastric carcinomas. Tumors involving the GEJ appear to be a
distinct clinical entity that presents a challenge to oncologists due to issues
in staging and classification and uncertainties regarding optimal treatment
approach. Beyond surgical resection as the primary treatment modality,
the roles of neoadjuvant or adjuvant therapies in GEJ cancers are not
clearly defined. This article reviews the major randomized trials of com -
bined-modality treatment in populations with esophageal and gastric
cancers that included patients with GEJ carcinomas and discusses how the
findings relate to and inform the management of GEJ tumors. In general,
preoperative or perioperative chemotherapy appears to improve survival,
and the addition of neoadjuvant or adjuvant chemoradiotherapy increases
locoregional control and appears to improve survival. Although GEJ tumors
account for only 20% to 35% of cancers in the most relevant randomized
trials, the available data suggest that trimodality therapy with chemo -
therapy, radiation, and surgery is a reasonable treatment approach for GEJ
tumors. Further clinical trials are needed to define the optimal sequencing
and combinations of surgery, radiotherapy, and chemotherapy. These trials
should include appropriate definitions and stratification of GEJ tumors in
order to facilitate translation of findings to treatment practice.
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Esophageal cancer is a relatively un com -
mon but deadly malignancy. In the

United States, it has an annual incidence
of more than 15,000 cases and is the 7th
leading cause of cancer death in men.
Worldwide, it ranks in the top 10 of the
most common cancers, with more than
300,000 cases diagnosed each year.1More
than 90% of diagnosed patients eventually
die of their disease.2

Historically, squamous cell carcinoma
has been the most common histology in
esopha geal cancer. The last 3 decades,
how ever, have witnessed an epidemiologic
shift in the histologic type and location of
esophageal cancers. The incidence of
adeno carcinoma of the esophagus has
been rising at an alarming rate of approxi-
mately 5% to 10% per year since the mid
1970s, an increase that is more rapid than
that of any other adult solid malignancy.3

Previously representing fewer than 15% of
all esophageal carcinomas, adenocarcinoma
of the distal esophagus and gastroesopha -
geal junction (GEJ) replaced squamous cell
carcinoma as the predominant esophageal
carcinoma in the United States and Western
Europe in the 1990s and now accounts for
more than half of all esophageal cancers.4

In parallel with the emergence of
esopha geal adenocarcinomas, there has
been an epidemiologic shift in the types of
gastric cancer, 90% of which are adeno-
carcinomas. Although gastric cancer inci -
dence has been declining in the past
century in the United States, it still remains
the second leading cause of cancer-
specific mortality worldwide.5 There has
been a recent five- to sixfold increase in
the incidence of proximal gastric cancers
in the United States,6 and they now
account for nearly half of all gastric

cancers among men living in the United
States.4 Thus, the Western world is seeing
a trend of proximal to more distal esopha -
geal cancers and distal to more proximal
gastric cancers that intersect in the area of
the GEJ. Indeed, in synchrony with the
epidemiologic shifts of esophageal and
gastric carcinomas, the incidence of GEJ
tumors has increased by fivefold over the
past 20 years.3

GEJ carcinomas pose a challenge to
oncologists for several reasons. They
appear to represent a distinct clinical entity
that is discrete from either esophageal or
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gastric cancers, yet GEJ tumors also share
oncologic characteristics with both.
Randomized trials to date, however, have
not treated these tumors as a distinct
disease entity, commonly grouping them
together with esophageal or gastric
cancers. This article provides an overview
of the combined-modality treatment of GEJ
carcinomas, focusing on the major ran dom -
ized clinical trials involving locally ad vanced
esophageal or gastric adenocarcinomas
that provide information on GEJ carci-
nomas. Issues in classification and staging
of disease are also discussed.

CONTROVERSIES IN STAGING
AND CLASSIFICATION

Staging
Esophageal and gastric carcinomas are
staged according to the American Joint
Committee on Cancer (AJCC) guidelines7

and International Union Against Cancer
(UICC)8 staging systems, both of which are
TNM based. The TNM staging system for
esophageal cancer was originally based on
squamous cell carcinomas, but is also
applied to adenocarcinomas. Although
many clinicians and investigators consider
GEJ adenocarcinomas to be a distinct clini -
cal entity, the AJCC and UICC staging

systems group them with esophageal or
gastric carcinomas. According to the
AJCC, “in clinical practice, tumors arising
within the [esophagogastric] junction and
gastric cardia that have minimal (2 cm or
less) involvement of the esophagus are
considered primary gastric cancers.”7 The
UICC defines a junctional tumor as
esophageal in origin if more than 50% of
the tumor mass involves the esophagus
and gastric in origin if more than 50% of
the tumor involves the stomach.8 In the
literature, the staging systems for both
esophagus and stomach are used for GEJ
tumors, depending on the authors. 

The confusion in staging GEJ cancers
becomes evident when comparing the
TNM staging of esophageal and gastric
carcinomas (Table 1). For example, since
the esophagus is not covered by visceral
peritoneum and does not have a serosa, a
transmural tumor would be staged as T3 in
the esophagus and only T2 in the gastric
staging system. The most notable differ-
ence is in the N staging. Esophageal N
staging is defined by the distance of
metastatic lymph nodes (regional or not),
whereas stomach N staging is related to
the number of metastatic nodes, which has
been demonstrated to have prognostic sig -
nificance. The number of involved lymph

nodes has also been reported to be of prog -
nostic significance for adenocarcinoma of
the esophagus and GEJ;9 how ever, the
TNM staging does not account for this.

Staging of tumors that have epicenters
clearly located in the distal esophagus and
subcardial region is typically straightfor-
ward, but staging of tumors that are
located in the true junctional region is
problematic. In particular, debate exists
among clinicians regarding how to differ-
entiate between gastric cardia carcinomas
involving the GEJ from distal esophageal
and GEJ tumors extending to distally
involve the proximal stomach.

Classification
In an attempt to provide a uniform system
for the definition and classification of GEJ
tumors, Siewert and colleagues10 proposed
a classification system that divided adeno-
carcinomas arising within 5 cm proximal
and distal to the anatomic cardia into 3
subtypes (Table 2). This system has been
proposed as a useful tool for the selection
of appropriate surgical approaches and
extent of resection. Type I and II tumors
typically arise in Barrett’s epithelium in the
esophagus as a result of chronic gastro -
esophageal reflux disease11 and the clinical
distinction between these two types is
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Table 1. TNM staging for carcinomas of the esophagus and stomach

Stage Esophagus Stomach

T stage T1: invades lamina propria or submucosa T1: invades lamina propria or submucosa
T2: invades muscularis propria* T2: invades muscularis propria or subserosa*
T3: invades adventitia* T3: invades serosa, no adjacent structures*
T4: invades adjacent structures T4: invades adjacent structures 

N stage* N1: regional nodes† N1: 1–6 regional nodes
N2: 7–15 regional nodes
N3: >15 regional nodes

*Notable differences. 
†Regional nodes in gastroesophageal junction tumors defined as lower esophageal (below the azygous vein), diaphragmatic, pericardial, left gastric, and celiac nodes. 
From Greene et al.7

Table 2. Siewert classification for gastroesophageal junction carcinomas

Classification Description

Type I Adenocarcinoma of the distal esophagus, which usually arises from an area of Barrett’s esophagus and which may infiltrate the GEJ
from above. Located more than 1 to 5 cm proximal to GEJ.

Type II True carcinoma of the cardia arising from the cardiac epithelium or an area of Barrett’s esophagus at the GEJ. Also referred to as
“junctional carcinoma.” Located within 1 cm proximal and 2 cm distal to GEJ.

Type III Subcardial gastric carcinoma that infiltrates the GEJ and distal esophagus from below. Located more than 2 to 5 cm distal to GEJ.

Abbreviation: GEJ = gastroesophageal junction. 
From Siewert & Stein.10



often blurred. GEJ tumors as referred to in
this article generally are defined as prima-
rily involving the distal esophagus with
extension into the GEJ (type I) or origi-
nating in the GEJ with limited infiltration of
the distal esophagus and/or gastric cardia
(type II). Type III tumors are essentially
proximal gastric cancers and typically
should be treated with gastric carcinoma
approaches;12 therefore, they are not in -
clud ed in the discussion of GEJ tumors in
this article.

Although it has been proposed that
type I tumors be treated as distal esopha -
geal cancers, the optimal management of
type II or true junctional tumors remains
unclear. Some evidence suggests that true
junctional carcinomas behave more like
prox imal gastric tumors than distal esopha -
geal adenocarcinomas.12 The true prog -
nostic significance and validity of such a
classification remain unclear.9 Many authors
have proposed a need for separate classi-
fication and staging systems for GEJ
tumors that differ from those for both
esophageal and gastric carcinomas. For
clinical trials studying GEJ tumors, analysis
of Siewert types I and II as one grouping is
likely the most feasible and appropriate
approach, given what we understand of the
biology.

PATTERNS OF DISEASE
Most GEJ carcinoma patients present with
locally advanced disease confined to the
chest, with circumferential transmural
tumor infiltration and lymph node involve-

ment occurring in greater than 50% of
patients. Two reasons may account for the
late disease presentation—anatomic loca -
tion and potential lymphatic spread. The
deep location of the GEJ and pliability of
the proximal stomach (gastric cardia)
commonly mask the vague symptoms of
early-stage lesions until the development
of locally advanced disease.

The rich vascular and lymphatic net -
works and lack of adventitia of the esoph-
agus promote early systemic and nodal
disease dissemination. In addition, since
GEJ adenocarcinomas have a borderline
anatomic location, they frequently involve
portions of both the thoracic esophagus
and gastric cardia. As a result, these tu mors
have the potential to spread bidirectionally
through lymphatic channels. Both lympho -
scintigraphic13,14 and clinical studies15,16

have demonstrated that the patterns of
lymphatic spread of GEJ tumors vary
depending on the anatomic location of the
lesions. Lesions originating in the lower
esophagus (Siewert type I) primarily
spread proximally into both the mediastinal
and abdominal (paracardiac, left gastric)
nodes, whereas those in the gastric cardia
(Siewert type II) and subcardia (Siewert
type III) drain preferentially to the abdom-
inal nodes (paracardiac, left gastric, lesser
curvature).14 

COMBINED-MODALITY 
TREATMENT
For patients who have locoregionally con -
fined disease and are candidates for sur -

gery, surgical resection with curative intent
is the standard of care and offers the best
chances for long-term survival in GEJ adeno -
carcinomas. However, 5-year survival rates
in contemporary surgical series rarely ex -
ceed 25% with surgical resection alone for
locally advanced esophageal or gastric
carcinomas.17–19 This dismal outcome has
prompted the evaluation of adding neoad-
juvant, adjuvant, or perioperative therapies
in several phase III randomized controlled
trials. Although there are no published ran -
domized trials that included only GEJ
adeno carcinomas, a few major trials that
included adenocarcinomas also included
patients with GEJ tumors. Findings of
these studies are reviewed for relevance to
management of GEJ tumors (Siewert types
I and II). 

Chemotherapy and Surgery
One of the most important prognostic fac -
t ors in GEJ tumors is the R status (extent of
residual disease) after surgery.20,21 R0 (no
residual microscopic disease) resection of
these tumors, however, may be particularly
challenging due to the tendency for intra-
mural spread and adjacent organ infiltra-
tion. The addition of preoperative or peri -
operative chemotherapy has been pro  posed
as a strategy to downsize tumors and im -
prove the chances of an R0 resection while
also treating potential micrometastases.

Although randomized trials in locally ad -
vanced esophageal cancer have not always
shown a consistent advantage to chemo -
therapy alone prior to surgery, results from
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Table 3. Phase III trials of chemotherapy and surgery for resectable esophageal and gastric carcinomas including gastroesophageal
junction cancers

Curative 
Trial N Site Histology GEJ CT regimen resection OS

S CS S CS Yrs

Intergroup 011322 440 E SCC 46% NR CF: preop × 3, 59% 62% 26% 23% 3
ADC 54% postop × 2

MRC23,24 802 E SCC 31% 10%* CF: preop × 2 54% 17% 23%† 5
ADC 66% 60%†

FFCD 970325 224 E/G ADC 100% 64%* CF: preop x 2-3 NR NR 24% 38%† 5

MAGIC28 503 G ADC100% 12% ECF: preop × 3, 66% 69% 23% 36%† 5
postop × 3 

*Designated as cardia in study.
† Statistically significant.
Abbreviations: NR = not reported; GEJ = gastroesophageal junction; CT = chemotherapy; OS = overall survival; S = surgery alone; CS = chemotherapy plus
surgery; E = esophageal; G = gastric; SCC = squamous cell carcinoma; ADC = adenocarcinoma; preop = preoperative; postop = postoperative; CF = cisplatin +
5-FU; ECF = epirubicin + cisplatin + 5-FU; MRC = Medical Research Council; FFCD = Fédération Francophone de la Cancérologie Digestive; MAGIC = Medical
Research Council Adjuvant Gastric Infusional Chemotherapy.



recent studies favor the use of a preopera-
tive approach in this setting (Table 3).

The Gastrointestinal (GI) Intergroup
Trial 0113 was a large, multicenter study
per formed in the United States that com -
pared surgery with or without preoperative
and postoperative (perioperative) chemo -
therapy with cisplatin and 5-fluorouracil 
(5-FU) in resectable esophageal squamous
cell and adenocarcinomas.22 Only those
patients with response to chemotherapy
and potentially curative surgery went on to
receive an ad ditional two cycles of postop-
erative chemo therapy with reduced doses
of cisplatin. The majority of patients had
adenocarcinomas (54%), but the
published report did not specify the
number of GEJ cases. Perioperative
chemotherapy decreased the risk of micro-
scopic resection margins from 8% to 4%.
However, there was no suggestion of a
disease-free or overall survival benefit or
increased curative resection rates. 

Contrasting results were obtained in a
trial by the UK Medical Research Council
(MRC) that included nearly twice as many
patients as Intergroup 0113.23 In the MRC
OEO2 trial, patients with resectable

esophageal cancer were randomized to
two cycles of preoperative cisplatin and 
5-FU or surgical resection alone. Patients
with tumors involving the distal esophagus
and gastric cardia/Siewert type II (10%)
were included. The investigators did not
specify how many of the distal esophageal
tumors involved the GEJ, so it is not clear
how many patients had Siewert type I
tumors. Initial results showed that neoad-
juvant chemotherapy modestly improved
2-year survival and curative resection rates
by 9% and 6%, respectively. A recent
update confirmed the survival benefit at 5
years, consisting of a 6% absolute benefit
(7% for adenocarcinoma, 5% for squa -
mous cell cancer).24 Upon pathologic evalu -
ation of the resected surgical specimens,
tumors that were pretreated with chemo -
therapy were smaller and had less nodal
involvement and soft tissue extension.

Similar survival benefits were reported
in a recent European trial that was pre -
sented in abstract form. The FFCD 9703
trial compared preoperative cisplatin and
5-FU to surgery alone in 224 patients with
adenocarcinoma of the stomach and lower
esophagus.25 The majority of patients had

cancer of the cardia/Siewert type II (64%)
and an additional 11% had distal esopha -
geal tumors. Preoperative chemotherapy
improved 5-year disease-free and overall
survival by absolute values of 13% and
15%, respectively. 

Two meta-analyses of several random-
ized trials also suggested an absolute sur -
vival benefit of 4% to 7% with neoadjuvant
chemotherapy in patients with resectable
esophageal cancer.26,27 In the recent Gebski
et al meta-analysis, preoperative chemo -
therapy was beneficial only for adenocarci-
nomas.27

Additional insights are available from
studies evaluating adjuvant chemotherapy
in gastric cancer patients that also in cluded
patients with GEJ and distal esophageal
cancers (Table 3). The MRC gastric cancer
working party performed a randomized
study, often referred to as the MAGIC trial,
of perioperative chemotherapy in gastric
carcinoma.28 Although the majority of
patients had gastric cancer, the results of
this trial are relevant to GEJ tumors, since
more than 20% of patients had either GEJ/
Siewert type II (12%) or distal esopha geal/
Siewert type I (15%) cancers. The chemo -
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Table 4. Phase III trials of neoadjuvant and adjuvant chemoradiotherapy plus surgery in resectable esophageal and gastric carcinomas
including gastroesophageal junction cancers

LRF OS

Trial N Site Histology GEJ CT RT pCR S CRS S CRS Yrs

Preoperative concurrent chemoradiotherapy

Walsh32 113 E ADC 35%* CF × 2 40 Gy 25% – – 6% 32%† 3
100% 15 frx 85% 

pCR

Urba33 100 E SCC 25% NR CVF × 2 45 Gy 28% 42% 19%† 16% 30% 3
ADC 75% Hfrx 64% 

pCR

TROG34 256 E SCC 37% NR CF × 1 35 Gy 16% 40% 21% MST MST 3
ADC 62% 15 frx 19mo 22mo

49% 
pCR

CALGB 978135 56 E SCC 25% NR CF × 2 50.4 Gy 40% 33% 44%§ 16% 39%† 5
ADC 75% 28 frx

Postoperative concurrent chemoradiotherapy

Intergroup 011652 556 G ADC 100% 20% FL × 2‡ 45 Gy 40% 29% 19%† 41% 50%† 3
25 frx

*Designated as cardia in study.
† Statistically significant.
‡ Induction chemotherapy followed by concurrent chemoradiotherapy and additional chemotherapy alone.
§ Sites of failure were reported for 12 and 9 patients in the surgery alone and trimodality groups, respectively.
Abbreviations: NR = not reported; GEJ = gastroesophageal junction; CT = chemotherapy; RT = radiotherapy; pCR = pathologic complete response; LRF = locore-
gional failure; OS = overall survival; S = surgery alone; CRS = chemoradiotherapy plus surgery; E = esophageal; G = gastric; SCC = squamous cell carcinoma;
ADC = adenocarcinoma; CF = cisplatin + 5-FU; CVF = cisplatin + vinblastine + 5-FU; FL = 5-FU + leucovorin; frx = fractions; Hfrx = hyperfractionation; TROG =
Trans-Tasman Radiation Oncology Group; CALGB = Cancer and Leukemia Group B; MST = median survival time; mo = months. 
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therapy regimen consisted of three cycles
of epirubicin, cisplatin, and 5-FU (ECF)
given preoperatively and post operatively.
Of note, more extensive nodal dissections
(D2 dissections) were the most common
surgery performed. Approxi mately one
third of the patients in the chemo therapy
arm were considered inoperable and did
not receive postoperative chemo therapy.
Of the remaining eligible patients, 60%
received all scheduled chemo therapy.
Perioperative chemotherapy resulted in a
25% reduction in relative risk of death,
which translated into an absolute 13%
increase in 5-year overall survival rate. In
addition to reducing the rate of distant
metastases from 37% to 24%, chemo -
therapy decreased local failures from 21%
to 14% compared to surgery alone. Cura tive
resection rates, however, were not improved,
and no pathologic complete responses were
observed in the perioperative chemo -
therapy arm.  

Neoadjuvant Chemoradiotherapy
and Surgery
Although these trials collectively support a
survival advantage with adjuvant chemo -
therapy, they showed consistently low rates
of pathologic complete responses and mar -
ginal to no effects on curative resection
rates.22,23,28 In addition, local recurrences
still appear to be a significant component
of treatment failure after neoadjuvant
chemotherapy, as demonstrated in the
MAGIC trial.28 To further improve these
outcomes, other investigators have evalu-
ated the role of adding local therapy in the
form of radiotherapy to chemotherapy and
surgery. The rationale for this approach is
that improvement in control of locoregional
and perhaps distant micrometastatic dis -
ease may improve survival outcomes. 

Phase III randomized trials of neoadju-
vant chemoradiotherapy have primarily
involved patients with esophageal cancers
(Table 4). Both sequential and concurrent
chemoradiotherapy regimens have been
used. Major randomized trials evaluating
neoadjuvant chemotherapy followed by
radiotherapy have consistently shown no
survival advantage.29–31 Since these trials
included only squamous cell carcinomas,
the results may not be applicable to GEJ
adenocarcinomas. The majority of the con -
current chemoradiotherapy randomized

trials, however, have included predominantly
patients with adenocarcinomas. The most
commonly used chemotherapy regimen in
these trials was cisplatin plus 5-FU. 

A relatively small randomized study from
Ireland compared surgery alone to preop-
erative concurrent chemoradiotherapy with
cisplatin and 5-FU in 113 patients with
esophageal adenocarcinomas.32 Thirty-five
percent of patients had tumors involving
the gastric cardia (Siewert type II). Type I
tumors were also likely included, but the
report did not specify the percentage of
patients with distal esophageal lesions
involving the GEJ. The experimental arm
showed a large, significant improvement in
overall survival at 3 years. In addition,
region al nodal involvement at surgery was
decreased from 82% to 42% with neoad-
juvant chemoradiotherapy. Criticisms of
the study, however, included a short
median follow-up of only 10 months and a
very poor overall survival rate (6%) in the
surgery alone arm, which is inconsistent
with those reported in modern surgical
series (17%–39%).

In contrast, two other randomized
studies did not reveal a significant survival
advantage with preoperative chemoradio-
therapy. Investigators at the University of
Michigan randomized 100 patients with
locoregional esophageal squamous cell
cancer (n = 25) or adenocarcinoma (n =
75) to preoperative cisplatin, 5-FU, and vin -
blastine concurrently with twice daily radi -
ation (hyperfractionated) or surgical re -
section alone.33 The report did not specify
the percentage of patients with GEJ
tumors, but the population likely included
patients with Siewert type I and II lesions.
Although a statistically significant improve-
ment in locoregional control was seen in
the concurrent chemoradiotherapy group,
only a trend in overall survival benefit was
observed despite a near doubling of sur -
vival at 3-years (surgery 16%, chemo radio -
therapy 30%). Patients who achieved a
pathologic complete response, however,
had a 3-year overall survival of 64%. A
recent study from Australia showed no
improvement in locoregional control or
survival with concurrent radiotherapy
cisplatin and 5-FU.34 However, this trial used
less intensive chemotherapy (only one
cycle) and lower radiation doses than most
other trials.

A recent report from the GI Intergroup
Cancer and Leukemia Group B (CALGB)
9781 trial supports the benefits of neoad-
juvant chemoradiotherapy. This trial was
initially designed to randomize 475 pa -
tients with resectable stage I to III esopha -
geal squamous cell cancer and adenocar-
cinomas to esophagectomy with node
dissection alone or preoperative cisplatin/
5-FU delivered concurrently with radiation
to doses that would be considered stand -
ard at many institutions (50.4 Gy).35 Eligible
patients included those with tumors of the
thoracic esophagus below 20 cm and GEJ
with less than 2 cm distal spread into the
gastric cardia (Siewert types I and II).
Although only 56 patients were accrued to
the study (30 in the trimodality arm and 26
in the surgery alone arm), a statistically
significant overall survival benefit was seen
at 5 years (39% vs. 16%) in favor of those
receiving trimodality therapy, and trimod -
ality therapy was not associated with any
increases in toxicity. 

In addition, several meta-analyses of
randomized trials of trimodality therapy vs.
surgery generally have shown a benefit to
trimodality therapy.27,36–38 The most recent
meta-analy sis suggested that preoperative
chemoradiotherapy reduces overall mor -
tality by approximately 20%.27

A number of groups have assessed even
more aggressive neoadjuvant approaches
by adding an induction chemotherapy
phase prior to neoadjuvant chemoradio-
therapy and surgery. Although no random-
ized trials of this approach have been
published, M. D. Anderson Cancer Center
(MDACC) and Memorial Sloan-Kettering
Cancer Center (MSKCC) have published
their institutional experiences.39–42

Ajani and colleagues at MDACC re -
ported a phase II trial of 38 patients with
resectable esophageal cancer (82% distal
esophageal or GEJ tumors) treated with
induction cisplatin, paclitaxel, and 5-FU
followed by concurrent radiation and 5-FU
prior to surgical resection.39 Potentially
curative resections and pathologic com -
plete responses were achieved in 92% and
23%, respectively, and an encouraging 5-
year survival rate of 39% was observed. 

Investigators at MSKCC evaluated the
use of induction cisplatin and paclitaxel
followed by preoperative chemoradio-
therapy and found acceptable toxicity
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levels and high overall response rates,
including pathologic complete response in
26% of patients.40 A phase I trial in 19
patients with locally advanced esophageal
carcinoma at MSKCC showed relatively
minimal toxicity and pathologic complete
response in 27% of patients with induction
weekly cisplatin and irinotecan followed by
radiotherapy concurrently with cisplatin
and irinotecan.41

Some authors have questioned the ne -
cessity for surgical resection after chemo -
radiotherapy in potentially resectable
esophageal cancers, since radiation with
concurrent chemotherapy alone results in
survival similar to surgery for squamous
cell carcinomas of the esophagus. Two
relatively large randomized European trials
have directly addressed this issue by
comparing concurrent chemoradiotherapy
alone to chemoradiotherapy followed by
surgery.43,44 Both trials showed significantly
improved locoregional control and similar
quality of life but no significant improve-
ment in overall survival when surgery was
included in treatment. It is important to
note that the populations in these trials were
restricted to, or predominantly con sist ed of,
patients with squamous cell carcinoma of
the esophagus. 

There is a paucity of randomized data
on the nonsurgical management of adeno-
carcinomas. The Radiation Therapy Onco l -
ogy Group (RTOG) 8501 trial compared 64
Gy radiation therapy alone vs. 50 Gy
concurrent with cisplatin/5-FU in patients
with esophageal squamous cell and
adenocarcinomas, and found only 13%
survival at 5 years in patients with adeno-
carcinoma.45 The phase III RTOG 0436 trial
will be further evaluating nonsurgical
management of esopha geal cancers.
Patients will be randomized to receive
definitive concurrent cisplatin/ paclitaxel
and radiation with or without the epidermal
growth factor receptor inhibitor cetux-
imab.46 This study will include squa mous
cell and adenocarcinomas of the esoph-
agus or GEJ (Siewert types I and II) and will
stratify patients according to histology.

In summary, the addition of preopera-
tive chemoradiotherapy to surgery improves
curative resection rates, increases patho-
logic complete response rates, and
reduces locoregional recurrences in locally
advanced esophageal carcinoma. How ever,

data are inconclusive with regard to benefit
in terms of overall survival. Neoadjuvant
chemoradiotherapy is a reasonable standard
of care for high-risk patients. For many
physicians, trimodality therapy is preferred
for patients who are medically operable
with resectable locally advanced esopha -
geal carcinomas as a strategy to maximize
local control. This approach has been most
commonly adopted by US physicians,
whereas preoperative chemotherapy alone
is favored for esophageal cancer in the UK
and other parts of Europe. No randomized
trials have directly compared these two
approaches. What is clear, however, is that
patients who achieve a pathologic com -
plete response upon surgical resection
(16%–28%) have improved long-term
survival (49%–85% at 3 years).32–34 On -
going research is aimed at further in creas -
ing pathologic complete response rates
with intensified systemic agents and at
developing novel approaches to identifying
the subgroup of patients who are likely to
achieve such response.47

Adjuvant Chemoradiotherapy and
Surgery 
Postoperative chemoradiotherapy has been
evaluated primarily in the setting of gastric
carcinomas. There are few data supporting
its value for esophageal tumors. Subtotal or
total gastrectomy along with varying extent
nodal dissection is the cornerstone of pri -
mary treatment for potentially curable
gastric carcinomas. Surgical resection
alone yields excellent survival rates for
early gastric cancers, but survival is
markedly lower for more advanced disease
(10-year survival 3%–42%),48 which is what
is generally diagnosed in the United States
and Europe. The risk of local or regional
recurrence in the tumor bed, anastomosis,
or regional nodes after surgical resection
with curative intent remains high at 40% to
65% in most series.49–51

A recent analysis from MSKCC of re -
currence patterns in 1,172 gastric cancer
patients with R0 resections (D2 dissections
in most patients) reported that locoregional
failures occurred in more than half of
patients with recurrence.49 The poor out -
comes and high risk of locoregional failure
with surgical resection alone for locally
advanced gastric cancer highlight the
potential role of adjuvant locoregional

therapy as well as adjuvant systemic
therapy in GEJ tumors. 

A landmark trial by the US GI Inter group
(INT 0116) provides the most convincing
data so far in support of adjuvant chemora-
diotherapy in potentially resectable, locally
advanced gastric adenocarcinomas (Table
4).52 Patients with tumors of the GEJ that
extended at least 2 cm into the stomach
and those with proximal gastric cancers ac -
counted for 20% of the study population;
according to the Siewert classification,
these tumors were likely type II and III GEJ
tumors. Compared to patients in the MAGIC
trial and other series of surgery alone,
patients in this trial generally had more
advanced T3 and node-positive tumors.
Patients were randomized after complete
surgical resection to observation or “sand -
wich” adjuvant chemoradiothera py in which
induction 5-FU/leucovorin (LV) was followed
by radiotherapy concurrently with 5-FU/LV
and additional cycles of chemo therapy. 

Postoperative chemoradiotherapy re -
sulted in a statistically significant improve-
ment in disease-free and overall survival.
At 3 years, overall survival was increased
by an absolute 9%. Kaplan-Meier esti mates
indicate that the survival advantage
continues to increase over 5 to 7 years,
reaching approximately 20%. This is an
enormous benefit, considering the smaller
improvements usually seen with adjuvant
therapy in other adult solid tumors, partic-
ularly with use of single-agent chemo -
therapy. This survival benefit is consistent
with recently published data from the
Japan Clinical Oncology Group 9206 trial
demonstrating a significant survival benefit
(absolute 10% improvement at 3 years)
with the addition of adjuvant S-1, an oral
fluoropyrimidine, to surgery in gastric
cancer patients who underwent D2 dissec-
tions.53 Furthermore, the significant reduc-
tion in local failures in the chemoradio-
therapy group (19% vs. 29% with surgery
alone) in the INT 0116 trial suggests that
improvement in local control was a major
contributing factor to the survival benefit.

This study has been criticized for in -
adequate staging and surgery, particularly
regarding the extent of lymphadenectomy.
Only 10% of patients received the recom-
mended D2 dissection and more than half
the patients received less than a formal D1
dissection. This suboptimal surgery may
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have contributed to inferior results in the
surgery alone arm, raising the question
whether chemoradiotherapy was compen-
sating for substandard surgery, thereby
resulting in an overestimation of the sur vival
benefit. However, a recent retrospective
analysis from Korea suggests that postop-
erative chemoradiotherapy may indeed be
of benefit after D2 dissection,54 and the
previously mentioned study on patterns of
failure from MSKCC show that local-
regional failure is still a major problem after
D2 dissection.49 This issue can ultimately
be resolved only through further random-
ized trials. 

Little consensus exists regarding the
optimal treatment approach for locally
advanced gastric carcinoma. In the United
States, many physicians have adopted the
INT 0116 regimen of postoperative chemo -
radiotherapy as the standard of care. In
other regions of the world, and to an
increasing extent in the United States,
postoperative or perioperative chemotherapy
is preferred. The positive results with
perioperative chemotherapy alone in the
MAGIC trial28 are compelling and raise the
question of whether radiotherapy is
needed in addition to chemotherapy in
gastric cancer. As reported by the MAGIC
trial investigators, local recurrences (14%)
were still a major component of treatment
failures in patients treated with ECF
chemotherapy. Therefore, there is a strong
rationale for using the combination of radio -
therapy and ECF (or similar chemo therapy)
to maximize local and distant control. 

An ongoing US Intergroup trial (CALGB
80101) is comparing postoperative ECF vs.
postoperative 5-FU/LV (INT 0116 trial)
chemotherapy. Both cohorts receive con -
current chemoradiotherapy with 5-FU.
Another ongoing randomized trial from the
Dutch Colorectal Cancer Group (CRITICS
study) may assist in determining the need
for postoperative radiation in gastric carci-
noma by investigating whether chemora-
diotherapy with cisplatin and capecitabine
after preoperative ECC (epirubicin/cisplatin/
capecitabine) and adequate (D1+) surgery
leads to improved survival in comparison
with postoperative ECC chemotherapy.

DISCUSSION
For resectable locally advanced GEJ tumors,
the mainstay of primary therapy is surgical

resection with an attempted R0 resection
and adequate lymphadenectomy. As with
esophageal and gastric carcinomas, mul -
tiple modalities are needed to optimize
treatment outcomes. 

Since there are no randomized trials
exclusively in patients with GEJ tumors, the
optimal management of GEJ carcinomas
must be inferred from esophageal and
gastric carcinoma trials that included
adenocarcinomas of the GEJ (Tables 3 and
4). However, among the studies that in -
cluded GEJ tumors in patient eligibility
criteria, most did not provide clear defini-
tions for such tumors, and most did not
report the percentage of patients with GEJ
tumors or the clinical outcomes in this
subgroup of patients; applicability of the
results of these trials to the combined-
modality management of locally advanced
GEJ carcinomas is, therefore, less than
straightforward. The trials providing data
most relevant to GEJ tumors are probably
the MAGIC trial assessing perioperative
chemotherapy in gastric adenocarci-
noma,28 the Irish trial evaluating neoadju-
vant concurrent chemoradiotherapy in
esophageal cancer,32 and the INT 0116
trial52 assessing postoperative chemoradio-
therapy in gastric cancer, each of which
included only patients with adenocarci-
nomas. 

In the MAGIC trial, 26% of patients had
either distal esophageal Siewert type I or
GEJ type II tumors. In the Irish trial, 35%
of patients had esophageal cancers in volv -
ing the proximal stomach. In the INT 0116
trial,52 20% of patients had gastric cancers
with involvement of the GEJ. Although
these percentages are relatively small, the
consistent overall locoregional control and
survival benefits observed in these trials,
as well as benefits shown in other esopha -
geal cancer data,35 suggest that it is reason-
able to expect similar benefits in patients
with GEJ tumors. In addition, since a local
control advantage has been demonstrated
for both gastric and esophageal cancers
with the use of radiotherapy, it is likely that
at least a local control benefit, and
probably a survival benefit, would result
from similar treatment of GEJ tumors.

The available data do not provide
guidance on which multimodality approach
might be best for GEJ carcinomas. A
number of approaches involving different

combinations of chemotherapy, radio-
therapy, and surgery are reasonable (Table
5). The question remains whether GEJ
tumors should be treated like esophageal
adenocarcinomas—eg, with neoadjuvant
chemoradiotherapy or chemotherapy fol -
lowed by surgery—or more like gastric
cancers — eg, with surgery followed by ad -
juvant chemoradiotherapy or with periop-
erative chemotherapy alone. It is likely that
trimodality therapy will be the standard for
the treatment of this disease; since radio-
therapy improves local control for both
esophageal and gastric cancers and chemo -
therapy has a survival benefit in both tumors,
the combination is likely to be optimal.

From a practical point of view, the
specifics of local therapy may depend
heavily on the location and extent of dis -
ease. From a radiation oncologist per spect -
 ive, a preoperative approach with chemo -
radiotherapy may be preferable for most
GEJ tumors (Siewert types I and II) due to
technical considerations. This approach
may decrease the risk of treatment-related
morbidity by allowing the delivery of safer
radiation treatment fields and avoiding
irradiation of a significant portion of the
mediastinum and lungs when a patient
undergoes cervical esophagogastrostomy
and the anastomotic site and remaining
stomach are to be included the radiation
fields. In addition, preoperative radiotherapy
with concurrent chemo therapy has been
shown to be superior to postoperative
therapy in a number of sites in the GI tract
(eg, in rectal cancer), so it is not unreason-
able to consider that the same might be
true in GEJ tumors. Additional studies
evaluating preoperative chemotherapy and

Table 5. Combined-modality treatment
approaches in locally advanced gastro -
esophageal junction cancers

Treatment Supportive 
approach data

C + S MRC,23,24 FFCD 970325

C + S + C MAGIC28

CR + S Walsh,32 CALGB 978135

S + C + CR + C Intergroup 011652

*C + S + CR

*C + CR + S

*Under investigation.
Abbreviations: C = chemotherapy; S = surgery;
CR = chemoradiotherapy.



chemoradiotherapy are needed to define
the proper sequencing and combinations
of the three therapeutic modalities.

REFERENCES
1. Parkin DM, Bray F, Ferlay J, Pisani P: Global

cancer statistics, 2002. CA Cancer J Clin
55:74–108, 2005

2. Jemal A, Siegel R, Ward E, et al: Cancer statis-
tics, 2007. CA Cancer J Clin 57:43–66, 2007

3. Devesa SS, Blot WJ, Fraumeni JF Jr: Changing
patterns in the incidence of esophageal and
gastric carcinoma in the United States. Cancer
83:2049–2053, 1998

4. Blot WJ, Devesa SS, Kneller RW, Fraumeni JF
Jr: Rising incidence of adenocarcinoma of the
esophagus and gastric cardia. JAMA 265:
1287–1289, 1991

5. Kelley JR, Duggan JM: Gastric cancer epidemi-
ology and risk factors. J Clin Epidemiol 56:1–9,
2003

6. Pera M, Cameron AJ, Trastek VF, Carpenter
HA, Zinsmeister AR: Increasing incidence of
adenocarcinoma of the esophagus and esoph-
agogastric junction. Gastroenterology 104:510–
513, 1993

7. Greene FL, Compton CC, Fritz AG, Shah JP,
Winchester DP: AJCC Cancer Staging Atlas, 6th
ed. New York: Springer Science and Business
Media, Inc., 2006

8. Sobin LH, Wittekind C: International Union
Against Cancer (UICC), 5th ed. New York: John
Wiley & Sons, 1997

9. Lagarde SM, ten Kate FJ, Reitsma JB, Busch
OR, van Lanschot JJ: Prognostic factors in ade-
nocarcinoma of the esophagus or gastroe-
sophageal junction. J Clin Oncol 24:4347–
4355, 2006

10. Siewert JR, Stein HJ: Classification of adeno-
carcinoma of the oesophagogastric junction. Br
J Surg 85:1457–1459, 1998

11. Lagergren J, Bergstrom R, Lindgren A, Nyren
O: Symptomatic gastroesophageal reflux as a
risk factor for esophageal adenocarcinoma. N
Engl J Med 340:825–831, 1999

12. Siewert JR, Feith M, Stein HJ: Biologic and clin-
ical variations of adenocarcinoma at the esopha -
gogastric junction: relevance of a topographic-
anatomic subclassification. J Surg Oncol
90:139–146; Discussion 146, 2005

13. Aikou T, Shimazu H: Difference in main lym-
phatic pathways from the lower esophagus and
gastric cardia. Jpn J Surg 19:290–295, 1989

14. Cense HA, Sloof GW, Klaase JM, et al: Lymph -
atic drainage routes of the gastric cardia visual-
ized by lymphoscintigraphy. J Nucl Med 45:
247–252, 2004

15. Yonemura Y, Tsugawa K, Fonseca L, et al:
Lymph node metastasis and surgical manage-
ment of gastric cancer invading the esophagus.
Hepatogastroenterology 42:37–42, 1995

16. Tachimori Y, Kato H, Watanabe H, et al: Dif -
ference between carcinoma of the lower esoph-
agus and the cardia. World J Surg 20:507–510;
Discussion 511, 1996

17. Hulscher JB, van Sandick JW, de Boer AG, et
al: Extended transthoracic resection compared
with limited transhiatal resection for adenocar-
cinoma of the esophagus. N Engl J Med

347:1662–1669, 2002

18. Altorki N, Kent M, Ferrara C, Port J: Three-field
lymph node dissection for squamous cell and
adenocarcinoma of the esophagus. Ann Surg
236:177–183, 2002

19. Orringer MB, Marshall B, Iannettoni MD:
Transhiatal esophagectomy: clinical experience
and refinements. Ann Surg 230:392–400;
Discussion 400, 1999

20. Rudiger Siewert J, Feith M, Werner M, Stein HJ:
Adenocarcinoma of the esophagogastric junc-
tion: results of surgical therapy based on
anatomical/topographic classification in 1,002
consecutive patients. Ann Surg 232:353–361,
2000

21. Mariette C, Castel B, Toursel H, et al: Surgical
management of and long-term survival after
adenocarcinoma of the cardia. Br J Surg
89:1156–1163, 2002

22. Kelsen DP, Ginsberg R, Pajak TF, et al: Chemo -
therapy followed by surgery compared with sur-
gery alone for localized esophageal cancer. N
Engl J Med 339:1979–1984, 1998

23. Medical Research Council Oesophageal Cancer
Working Group: Surgical resection with or with-
out preoperative chemotherapy in oesophageal
cancer: a randomised controlled trial. Lancet
359:1727–1733, 2002

24. Allum W, Fogarty P, Stenning S, Langley R:
Long term results of the MRC OEO2 random-
ized trial of surgery with or without preoperative
chemotherapy in resectable esophageal can-
cer. American Society of Clinical Oncology
2008 Gastrointestinal Cancers Symposium,
abstract 9 

25. Boige V, Pignon J, Saint-Aubert B, et al: Final
results of a randomized trial comparing preop-
erative 5-fluorouracil (F)/cisplatin (P) to surgery
alone in adenocarcinoma of stomach and lower
esophagus (ASLE): FNLCC ACCORD07-FFCD
9703 trial. J Clin Oncol 25: abstract 4510, 2007

26. Kaklamanos IG, Walker GR, Ferry K, Fran ceschi
D, Livingstone AS: Neoadjuvant treatment for
resectable cancer of the esophagus and the
gastroesophageal junction: a meta-analysis of
randomized clinical trials. Ann Surg Oncol
10:754–761, 2003

27. Gebski V, Burmeister B, Smithers BM, et al:
Survival benefits from neoadjuvant chemora-
diotherapy or chemotherapy in oesophageal
carcinoma: a meta-analysis. Lancet Oncol
8:226–234, 2007

28. Cunningham D, Allum WH, Stenning SP, et al:
Perioperative chemotherapy versus surgery
alone for resectable gastroesophageal cancer.
N Engl J Med 355:11–20, 2006

29. Bosset JF, Gignoux M, Triboulet JP, et al: Chemo -
radiotherapy followed by surgery compared
with surgery alone in squamous-cell cancer of
the esophagus. N Engl J Med 337:161–167, 1997

30. Le Prise E, Etienne PL, Meunier B, et al: A ran-
domized study of chemotherapy, radiation ther-
apy, and surgery versus surgery for localized
squamous cell carcinoma of the esophagus.
Cancer 73:1779–1784, 1994

31. Nygaard K, Hagen S, Hansen HS, et al: Pre-
operative radiotherapy prolongs survival in
operable esophageal carcinoma: a randomized,
multicenter study of pre-operative radiotherapy
and chemotherapy. The second Scandinavian
trial in esophageal cancer. World J Surg

16:1104–1109; Discussion 1110, 1992

32. Walsh TN, Noonan N, Hollywood D, et al: A
comparison of multimodal therapy and surgery
for esophageal adenocarcinoma. N Engl J Med
335:462–467, 1996

33. Urba SG, Orringer MB, Turrisi A, et al: Ran dom -
ized trial of preoperative chemoradiation versus
surgery alone in patients with locoregional
esophageal carcinoma. J Clin Oncol 19:305–
313, 2001

34. Burmeister BH, Smithers BM, Gebski V, et al:
Surgery alone versus chemoradiotherapy fol-
lowed by surgery for resectable cancer of the
oesophagus: a randomised controlled phase III
trial. Lancet Oncol 6:659–668, 2005

35. Tepper J, Krasna MJ, Niedzwiecki D, et al:
Phase III trial of trimodality therapy with cis-
platin, fluorouracil, radiotherapy, and surgery
compared with surgery alone for esophageal
cancer: CALGB 9781. J Clin Oncol 26:1086–
1092, 2008

36. Fiorica F, Di Bona D, Schepis F, et al: Pre op er -
ative chemoradiotherapy for oesophageal can-
cer: a systematic review and meta-analysis. Gut
53:925–930, 2004

37. Greer SE, Goodney PP, Sutton JE, Birkmeyer JD:
Neoadjuvant chemoradiotherapy for esopha -
geal carcinoma: a meta-analysis. Surgery 137:
172–177, 2005

38. Urschel JD, Vasan H: A meta-analysis of ran-
domized controlled trials that compared neoad-
juvant chemoradiation and surgery to surgery
alone for resectable esophageal cancer. Am J
Surg 185:538–543, 2003

39. Ajani JA, Komaki R, Putnam JB, et al: A three-
step strategy of induction chemotherapy then
chemoradiation followed by surgery in patients
with potentially resectable carcinoma of the
esophagus or gastroesophageal junction.
Cancer 92:279–286, 2001

40. Bains MS, Stojadinovic A, Minsky B, et al: A
phase II trial of preoperative combined-modali-
ty therapy for localized esophageal carcinoma:
initial results. J Thorac Cardiovasc Surg 124:
270–277, 2002

41. Ilson DH, Bains M, Kelsen DP, et al: Phase I
trial of escalating-dose irinotecan given weekly
with cisplatin and concurrent radiotherapy in
locally advanced esophageal cancer. J Clin
Oncol 21:2926–2932, 2003

42. Swisher SG, Ajani JA, Komaki R, et al: Long-
term outcome of phase II trial evaluating chemo -
therapy, chemoradiotherapy, and surgery for
locoregionally advanced esophageal cancer. Int
J Radiat Oncol Biol Phys 57:120–127, 2003

43. Bedenne L, Michel P, Bouche O, et al: Chemo -
radiation followed by surgery compared with
chemoradiation alone in squamous cancer of
the esophagus: FFCD 9102. J Clin Oncol
25:1160–1168, 2007

44. Stahl M, Stuschke M, Lehmann N, et al:
Chemoradiation with and without surgery in
patients with locally advanced squamous cell
carcinoma of the esophagus. J Clin Oncol
23:2310–2317, 2005

45. Cooper JS, Guo MD, Herskovic A, et al: Chemo -
radiotherapy of locally advanced esophageal
cancer: long-term follow-up of a prospective
randomized trial (RTOG 85-01). Radiation
Therapy Oncology Group. JAMA 281:1623–
1627, 1999

S. Apisarnthanarax and J. E. Tepper 

Volume 2 • Issue 5Gastrointestinal Cancer Research242



46. Paclitaxel, cisplatin, and radiation therapy with
or without cetuximab in treating patients with
locally advanced esophageal cancer. Clinical -
trials.gov. 2008. Accessed April 12, 2008.
http://clinicaltrials.gov/ct2/show/NCT00655876?
term=rtog+0436&rank=1.

47. Apisarnthanarax S, Alauddin MM, Mourtada F,
et al: Early detection of chemoradioresponse in
esophageal carcinoma by 3’-deoxy-3’-3H-fluo-
rothymidine using preclinical tumor models.
Clin Cancer Res 12:4590–4597, 2006

48. Hundahl SA, Phillips JL, Menck HR: The
National Cancer Data Base report on poor sur-
vival of U.S. gastric carcinoma patients treated
with gastrectomy: fifth edition American Joint
Committee on Cancer staging, proximal dis-

ease, and the “different disease” hypothesis.
Cancer 88:921–932, 2000

49. D’Angelica M, Gonen M, Brennan MF, et al:
Patterns of initial recurrence in completely
resected gastric adenocarcinoma. Ann Surg
240:808–816, 2004

50. Gunderson LL, Sosin H: Adenocarcinoma of the
stomach: areas of failure in a re-operation
series (second or symptomatic look), clinico-
pathologic correlation and implications for adju-
vant therapy. Int J Radiat Oncol Biol Phys 8:1–
11, 1982

51. Landry J, Tepper JE, Wood WC, et al: Patterns
of failure following curative resection of gastric
carcinoma. Int J Radiat Oncol Biol Phys
19:1357–1362, 1990

52. Macdonald JS, Smalley SR, Benedetti J, et al:
Chemoradiotherapy after surgery compared
with surgery alone for adenocarcinoma of the
stomach or gastroesophageal junction. N Engl J
Med 345:725–730, 2001

53. Sakuramoto S, Sasako M, Yamaguchi T, et al:
Adjuvant chemotherapy for gastric cancer with
S-1, an oral fluoropyrimidine. N Engl J Med
357:1810–1820, 2007

54. Kim S, Lim DH, Lee J, et al: An observational
study suggesting clinical benefit for adjuvant
postoperative chemoradiation in a population of
over 500 cases after gastric resection with D2
nodal dissection for adenocarcinoma of the
stomach. Int J Radiat Oncol Biol Phys 63:1279–
1285, 2005

Crossroads in the Combined-Modality Management of GEJ Carcinomas

243September/October 2008 www.myGCRonline.org

Disclosures of Potential Conflicts of Interest

The authors indicated no conflicts of interest.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


