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Executive Summary

Diagnosis of Esophageal Cancer
lexible endoscopy with biopsy is the primary method
for the diagnosis of esophageal carcinoma (Class I
recommendation: level of evidence B)

For related article, see page 7

Staging of Esophageal Cancer

1. For early stage esophageal cancer, computed tomog-
raphy of the chest and abdomen is an optional test for
staging. (Class I recommendation: level of evidence B)

2. For locoregionalized esophageal cancer, computed
tomography of the chest and abdomen is a recom-
mended test for staging. (Class I recommendation:
level of evidence B)

3. For early stage esophageal cancer, positron emission
tomography is an optional test for staging. (Class IIB
recommendation: level of evidence B)

4. For locoregionalized esophageal cancer, positron
emission tomography is a recommended test for
staging. (Class I recommendation: level of evidence B)

Report from STS Workforces on Evidence Based Surgery and General
Thoracic Surgery.

The Society of Thoracic Surgeons Clinical Practice Guidelines are inten-
ded to assist physicians and other health care providers in clinical decision
making by describing a range of generally acceptable approaches for the
diagnosis, management, or prevention of specific diseases or conditions.
These guidelines should not be considered inclusive of all proper methods
of care or exclusive of other methods of care reasonably directed at
obtaining the same results. Moreover, these guidelines are subject to
change over time, without notice. The ultimate judgment regarding the
care of a particular patient must be made by the physician in light of the
individual circumstances presented by the patient.
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5. In the absence of metastatic disease, endoscopic
ultrasonography is recommended to improve the
accuracy of clinical staging. (Class IIA recommenda-
tion: level of evidence B)

6. Endoscopic mucosal resection should be considered
as a diagnostic/staging tool for small, discrete nodules
or areas of dysplasia when the disease appears
limited to the mucosa or submucosa as assessed by
endoscopic ultrasonography. (Class IIA recommen-
dation: level of evidence B)

7. For locally advanced (T3/T4) adenocarcinoma of the
esophagogastric junction infiltrating the anatomic
cardia, or Siewart type III esophagogastric tumors,
laparoscopy is recommended to improve the accuracy
of staging. (Class IIB recommendation: level of
evidence C)

Introduction

Esophageal cancer is among the 10 most frequent cancers
in the world, and is the seventh leading cause of cancer
death. In 2010, the American Cancer Society estimated
16,640 adults (13,130 men and 3,510 women) in the United
States would be diagnosed with esophageal cancer, and
there would be 14,500 deaths (11,650 men and 2,850
women) [1]. For the past 4 decades, the incidence of
esophageal cancer in the United States has increased at
the fastest rate of any solid tumor [2-4].

Despite advances in treatment regimens, esophageal
cancer remains one of the most lethal of all cancers with
a dismal overall 5-year survival rate of less than 15%.
The optimal treatment for localized esophageal cancer
remains one of the most widely debated topics in on-
cology. Esophagectomy is considered the gold standard
for localized disease. Although patients with early
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Abbreviations and Acronyms

AJCC = American Joint Commission on
Cancer

CT = computed tomography

EGD = esophagogastroduodenoscopy
EMR = endoscopic mucosal resection
EUS = endoscopic ultrasonography
FDG = (18)F-fluoro-2-deoxy-D-glucose
FNA = fine-needle aspiration

GE] = gastroesophageal junction
PET = positron emission tomography

STS = The Society of Thoracic Surgeons

localized disease benefit from surgery, there is increasing
evidence that multimodality therapy (neoadjuvant che-
motherapy or radiation therapy, or both, followed by
esophagectomy) has increased survival benefits when
compared with surgery alone for more advanced stages
[5]. Accurate staging information is thus critical for the
determination of appropriate therapeutic intervention.
The focus of this project was to systematically review the
literature with regard to the diagnostic workup and staging
of esophageal cancer (Table 1). Evidence-based guidelines
must be viewed as recommendations, not as absolutes,
and are intended to assist health-care providers in clini-
cal decision-making by providing a range of acceptable
approaches for the management of specific conditions. The
ultimate judgment regarding care of a particular patient
under specific circumstances must be made by the provider,
and there are certainly circumstances in which manage-
ment that falls outside of these guidelines is appropriate.

Methods

A taskforce was assembled through the Workforce on
Evidence Based Surgery and the General Thoracic
Surgery Workforce of The Society of Thoracic Surgeons
(STS) with the goal of addressing the factors affecting
the treatment of localized esophageal cancer. For this
systematic review on the diagnosis and staging of
esophageal cancer, specific search terms were identified
and targeted searches were run in PubMed/MEDLINE,
Embase, and the Cochrane databases in June 2011. The
results were limited to publications since 1990, and
human subjects. We augmented our computerized liter-
ature search by manually reviewing the reference lists of
identified studies and relevant reviews. In addition, the
writing group identified articles from personal files.
The following three medical subject heading (MeSH)
terms were used: “esophageal neoplasms,” “early detec-
tion of cancer,” and “neoplasm staging.” Additional
search strategies incorporated the MeSH subheadings
of “analysis,” “anatomy and histology,” “classification,”
“diagnosis,” “diagnostic use,” “histology,” “methods,”
“pathology,” “standards,” “trends,” “ultrasonography,”
“positron emission tomography,” and “trends.”

In all, 4,064 articles and abstracts were identified
through the initial Embase search, and 2,874 articles were
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Table 1. Classification of Recommendation and Level of
Evidence

Classification of recommendation

e Class I (benefit > > > risk): Procedure/treatment
SHOULD be performed/administered

e Class ITIA (benefit > > risk): Additional studies with
focused objectives needed. IT IS REASONABLE to
perform procedure/administer treatment.

e Class IIB (benefit > risk): Additional studies with
broad objectives needed; additional registry data
would be helpful. Procedure/treatment MAY BE
CONSIDERED.

e Class III (no benefit): Procedure/test, not helpful.
Treatment, no proven benefit.

e Class IV (harm): Procedure, without benefit or
harmful. Treatment, harmful to patients.

Level of evidence that best fits the recommendation

o Level A: Multiple populations evaluated. Data
derived from multiple randomized clinical trials or
meta-analyses.

o Level B: Limited populations evaluated. Data
derived from a single randomized trial or non-
randomized studies.

e Level C: Very limited populations evaluated. Only
consensus opinion of experts, case studies, or stan-
dard of care are available.

identified through PubMed/MEDLINE. The Cochrane
database identified 2 additional reviews and 191 clinical
trials. Abstracts were reviewed by at least two authors
and excluded if data were duplicative, not specifying
esophageal cancer, purely descriptive, or incomplete.
The resulting 80 articles served as the source for the
review; 46 are cited and the remaining are listed in
the Appendix. Guideline recommendations were formu-
lated and reviewed by all members of the writing group
before approval by the Workforce on Evidence Based
Surgery and the STS Executive Committee.

Diagnosis of Esophageal Cancer

Class I Recommendation: Flexible endoscopy with biopsy
is the primary method for the diagnosis of esophageal
carcinoma. (Level of evidence B)

Early cancers of the esophagus generally are asymp-
tomatic, although ulcerated lesions may sometimes
present with evidence of gastrointestinal bleeding. Most
patients thus present at an advanced stage when the
diagnosis is made, with dysphagia being the most
common symptom [6]. Dysphagia associated with
esophageal cancer has classically been described as
persistent dysphagia that progresses from solids to
liquids. However, any dysphagia in a patient above the
age of 40 years should increase the suspicion for
esophageal cancer and prompt endoscopic examination.
Odynophagia, regurgitation, and weight loss can also be
seen in advanced cases.
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Table 2. Template for Upper Gastrointestinal Endoscopy for Esophageal Cancer to Initially Stage Esophageal or Gastroesophageal

Junction Carcinoma

Patient name:
MR#:
Date of procedure:

Esophagogastroduodenoscopy findings

Initial measurements defining presence of metaplasia, hiatal hernia and upper/lower esophageal

boundaries (distance from incisors)

Squamocolumnar junction cm
Gastroesophageal junction cm
Diaphragmatic pinch cm
EUS (for upper esophageal cancers) cm

Presence of Barrett’s esophagus
Measurements from incisors
Prague classification [44]: C M

Presence of other mucosal abnormalities (ulcer, stricture, nodules or mass)

Measurements from incisors
Length of lesion
Percent of circumferential involvement

Position in relation to the GEJ (length of extension into cardia if present)

Describe any skip lesions
Tumor morphology (Paris or Kudo classification) [45, 46]

Tumor description

Proximal border cm
Distal border cm
Tumor circumference %

Extension into cardia cm

Describe anatomy of foregut, such as previous fundoplication or resections.

Photograph/image of abnormalities.
If there is extension into stomach, retroflex photo as well.

Biopsy of all suspicious lesions with documentation of location of biopsy.

Multiple biopsies increase diagnostic accuracy.

EUS = endoscopic ultrasonography;

The diagnosis of esophageal cancer is established with
flexible endoscopy with biopsy [7]. Traditionally barium
swallow was used as a diagnostic tool in esophageal
cancer care, a so-called “road map” before endoscopy.
Polypoid tumors, strictures with mucosal irregularity, and
“apple core” constrictions are characteristic findings on
barium studies for malignancy. The barium swallow
examination may also provide information that can help
with surgical planning, including the location of the tumor,
the axis of the esophagus at the level of the tumor (angu-
lation can add to difficulty in resection), the presence of
other pathology (such as a hiatal hernia or diverticulum).
At experienced centers, however, features such as location
and size of the tumor can be more accurately assessed
by endoscopy than by barium studies [8]. There has thus

GE] = gastroesophageal junction.

been debate of the value of barium studies as an initial
diagnostic test [9, 10]. One situation where a barium
study is essential is when there is suspicion of a trache-
oesophageal fistula [11]. Barium studies may provide
supportive data in the differentiation of gastroesopha-
geal junction (GEJ) tumors from gastric tumors [12] in
situations where large tumors are seen on retroflexion.
The modern work-up of esophageal disorders is there-
fore focused on upper gastrointestinal endoscopy, which is
an essential component for any patient suspected of
having an esophageal neoplasm. Endoscopy can provide
a complete visual description of gross tumor characteris-
tics including length, location relative to the GEJ, and
description and length of any extension into the gastric
cardia. Presence, length, and location of any areas of
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Table 3. Endoscopic Ultrasonography Findings
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Table 5. Biopsy Protocols

EUS examination
Scope: radial, linear miniprobe, frequency: 20 mHz, 12 mHz
T stage

Wall thickness (maximal) mm
(Specify Tla versus T1b if applicable)

N stage (NO, N1, etc; avoid Nx if possible)

Describe LN findings (size, location from incisors and anatomic
location, echogenicity, shape)

EUS = endoscopic ultrasonography; LN = lymph node.
metaplasia within the esophagus should be noted as well.
Biopsy must be obtained at the time of endoscopy; several
biopsies will increase the diagnostic accuracy of the study.
The diagnostic yield approaches 100% when six or more
samples are obtained using a standard endoscopic biopsy
protocol [13, 14]. Biopsy of necrotic or fibrotic areas should
be avoided. Brush cytology can be helpful in cases of
tight malignant strictures where conventional biopsies
may be difficult to obtain [15]. In these cases, to maximize
the yield, brushings should be obtained before biopsy [16].
In situations where standard biopsy or brushings do
not yield a diagnosis in cases with high suspicion,
endoscopic ultrasonography (EUS) should be considered
[17]. However, as endoscopic ultrasound probes are
typically larger in size, care should be used when
attempting biopsies in the setting of stricture, in
particular when dilating the tumor stricture.

Suspicious lesions other than the index lesions should
also be biopsied as submucosal spread or skip lesions
within the esophagus are not uncommon. Knowledge of

Table 4. Endoscopic Mucosal Resection Findings

Indication for EMR
Therapeutic versus diagnostic
Location of all suspicious lesions and index lesions resected

Lesion description

Proximal border cm
Distal border cm
Lesion circumference %
Position o’clock

Classity lesion (flat, nodular, ulcerated, polypoid, exophytic mass)
Type of apparatus (EMR-multiband kit, cap, ESD knife)

En bloc or piecemeal resection
Complete resection or partial

EMR = endoscopic mucosal resection;
dissection.

ESD = endoscopic submucosal

Gastroesophageal junction lesions

Specify estimated distance tumor extends below rugal folds at
gastroesophageal junction.

Biopsy and label separately area of extension into cardia at 1
cm, 2 cm, 3 cm.

Endoscopic ultrasonography—fine-needle aspiration
Of interest is any lymph node that appears involved that can
be safely biopsied without traversing primary tumor.
Of particular interest are nonregional nodes such as porta
hepatis, celiac, and paraaortic stations.

all of these characteristics affects prognosis and treatment
and surgical decisions. Elements that are considered
critical to an endoscopy report for esophageal cancer are
included in Tables 2 through 5.

Staging of Esophageal Cancer

For patients with resectable esophageal cancer, optimal
outcomes and treatment decisions are dependent on
accurate pretreatment disease evaluation. According to
the American Joint Commission on Cancer (AJCC), stage
is divided into descriptive components: tumor (T), nodal
(N), and metastasis (M).

Esophageal Cancer AJCC Staging System

The seventh edition of the esophageal AJCC staging
system [18] includes significant modifications to the
sixth edition (Fig 1). The basis for these changes from
the World Esophageal Cancer Consortium includes
observations that (1) nodal burden was a significant
contributor to outcome [19-21]; (2) nodal location (N1
versus M1a) was arbitrary and not consistently correlated
with prognosis [22]; and (3) the prognosis of squamous
cell carcinoma and adenocarcinoma differed [23]. The
most prominent changes in the new staging system [24]
include the following:

(1) Accounting for nodal burden by classifying the
number of involved lymph nodes into categories: N1,
1 to 2; N2, 3 to 6; N3, 7 or more

(2) Eliminating the distinction between local (N) and
regional (M1la) nodal disease, and categorizing all
nodal disease between the thoracic inlet and celiac
axis as local-regional nodal disease (N), and any
nodes beyond this region as M1

(3) Using a different staging system for adenocarcinoma
and squamous cell carcinoma

(4) Precisely defining the three types of GEJ tumors
based on location, and including all three exclusively
in the esophageal staging system

(6) Including tumor grade as part of the system

Because the dataset used in creating this new staging
system excluded patients who received preoperative
therapy, the staging system will tend to overestimate
the prognosis of locally advanced tumors, as many of the
institutions that contributed data for the creation of the
new staging system also treated locoregionally advanced
cancers with neoadjuvant therapy.
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Fig 1. (A) Summary of changes in
American Joint Committee on
Cancer (AJCC) esophageal cancer
TNM staging, seventh edition.

(B) Definitions of TNM. (C) Stage
groupings by histology. (Reprinted
with permission from AJCC:
Esophageal and esophagogastric
junction. In: Edge SB, Byrd DR,
Compton CC, et al, eds: AJCC
Cancer Staging Manual. 7th ed.
New York, NY: Springer, 2010,
pp 103-15 [18].)
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A

Summary of Changes

e Tumor location is simplified, and Esophagogastric junction and proximal 5cm of stomach are
included

e Tumors arising at the esophagogastric (EG) junction, or arising in the stomach less than or
equal to 5 centimeters from the EG junction and crossing the EG junction are staged using the
TNM system for Esophageal Adenocarcinoma*

* Tisis redefined and T4 is subclassified

¢ Regional lymph nodes are redefined. N is subclassified according to the number of regional
lymph nodes containing metastasis

* Misredefined

* Separate stage groupings for squamous cell carcinoma and adenocarcinoma

* Stage groupings are reassigned using T, N, M and G classifications

*Further clarification available in Chapter 11 Stomach, AJCC Staging Manual

B
Primary Tumor (T)?

Tx Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis | High-grade dysplasia®

T1 Tumor invades lamina propria, muscularis mucosae, or submucosa

T1a | Tumor invades lamina propria or muscularis mucosae

T1b | Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures

T4a | Resectable tumor invading pleura, pericardium or diaphragm

T4b | Unresectable tumor invading other adjacent structures, such as

aorta, vertebral body, trachea, etc.

(1) At least maximal dimension of the tumor must be recorded, and (2) multiple tumors
require the T(m) suffix.

®High-grade dysplasia includes all noninvasive neoplastic epithelia that was formerly
called carcinoma in situ, a diagnosis that is no longer used for columnar mucosae
anywhere in the gastrointestinal tract.

Regional Lymph Nodes (N)

Nx Regional Lymph Nodes cannot be assessed
NO No regional lymph node metastasis

N1 Metastases in 1-2 regional lymph nodes

N2 Metastases in 3-6 regional lymph nodes

N3 Metastases in 2 7 regional lymph nodes

Number must be recorded for total number of regional nodes sampled and total number
of reported nodes with metastasis.

Distant Metastasis (M)

MO No distant metastasis (Continued)

M1 Distant metastasis
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C Fig 1. Continued.
Adenocarcinoma

Stage | Tumor Node (N) | Metastases Grade
(T) (M) (G)
0 is (HGD) |0 0 1, X
1A 1 0 0 1-2, X
IB 1 0 0 3
2 0 0 1-2, X
1A 2 0 0 3
IIB 3 0 0 Any
1-2 1 0 Any
A 1-2 2 0 Any
3 1 0 Any
4a 0 0 Any
1B 3 2 0 Any
lic 4a 1-2 0 Any
4b Any 0 Any
Any N3 0 Any
v Any Any 1 Any
Squamous Cell Carcinoma ?
Stage Tumor (T) | Node (N) Metastases (M) Grade (G) | Location ®
0 is (HGD) 0 0 1, X Any
1A 1 0 0 1, X Any
IB 1 0 0 2-3 Any
2-3 0 0 1, X Lower, X
1A 2-3 0 0 1, X Upper,
Middle
2-3 0 0 2-3 Lower, X
1B 2-3 0 0 2-3 Upper,
Middle
1-2 1 0 Any Any
A 1-2 2 0 Any Any
3 1 0 Any Any
4a 0 0 Any Any
B 3 2 0 Any Any
lc 4a 1-2 0 Any Any
4b Any 0 Any Any
Any N3 0 Any Any
\% Any Any 1 Any Any

# Or mixed histology, including a squamous component or not otherwise specified.

® Location of the primary cancer site is defined by the position of the upper (proximal)
edge of the tumor in the esophagus.

Definitions

For the remaining recommendations, the following defi-
nitions will be used: early stage cancer refers to nodular
high-grade dysplasia or T1la as defined by EUS; locor-
egionalized esophageal cancer refers to esophageal
cancers from Tlb to T4, any N, and MO0; and distant
metastatic disease refers to M1 disease.

Class I Recommendation: For early stage esophageal
cancer, computed tomography (CI) of the chest and
abdomen is an optional test for staging. (Level of
evidence B)

Class I Recommendation: For locoregionalized esopha-
geal cancer, CT of the chest and abdomen is a recom-
mended test for staging. (Level of evidence B)

Class 1IB Recommendation: For early stage esophageal
cancet, positron emission tomography (PET) is an
optional test for staging. (Level of evidence B)

Class I Recommendation: For locoregionalized esopha-
geal cancer, PET is a recommended test for staging.
(Level of evidence B)

Class 1IA Recommendation: In the absence of metastatic
disease, EUS is recommended to improve the accuracy of
clinical staging. (Level of evidence B)

Class 1IA Recommendation: Endoscopic mucosal resec-
tion (EMR) should be considered as a diagnostic/staging
tool for small, discrete nodules or areas of dysplasia
when the disease appears limited to the mucosa or
submucosa as assessed by EUS. (Level of evidence B)
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EUS)

PET/CT

brain, adrenals, liver, bone)

EGD/EUS (add FNA as indicated for regional or non-regional lymph nodes)
CT Chest/Abdomen, high resolution with contrast

Endoscopic Mucosal Resection (small, discrete nodules or areas of dysplasia
when the disease appears limited to the mucosa or submucosa as assessed by

MRI only if indicated by previous work-up (such as suspected metastasis to

Physiologic work up (pulmonary function, +/- work up for cardiovascular)

Fig 2. Diagnostic work-up for newly diagnosed esophageal cancer. (CT = computed tomography; EGD = esophagogastroduodenoscopy;
EUS = endoscopic ultrasonography; ENA = fine-needle aspiration; MRI = magnetic resonance imaging; PET = positron emission tomography.)

Assessment of disease stage typically includes a com-
bination of endoscopy and imaging, notably esoph-
agogastroduodenoscopy (EGD)/EUS, CT, and integrated
PET/CT. Magnetic resonance imaging is reserved for
secondary evaluation of the liver or adrenals.

The most common method of pretreatment work-up
is outlined in Figure 2. Because there are complex
interrelations between the different diagnostic studies,
we will discuss the ability of each study to predict
individual staging components.

Tumor

An accurate determination of tumor depth is important to
treatment planning. There is good statistical association
of depth of invasion to lymphadenopathy and overall
outcome [25]. For determining depth of invasion, EUS is
fairly accurate with sensitivities ranging from 81% to
92% depending on the depth of tumor penetration.
More advanced tumors seem to have a better chance
at an accurate EUS depth determination; the deeper
the tumor, the more sensitive the EUS [26]. Moreover,
treatment decisions are directly correlated to depth of
tumor involvement. Transmural tumors are more likely
to receive multimodality therapy given the possibility of
advanced locoregional (with positive LN) or systemic
involvement, and very early lesions may be amenable to
surgery alone or even potentially curative endoscopic
therapy. When a PET scan is to be performed, it is
usually done before EUS to exclude metastatic spread to
avoid unnecessary procedures.

Contrast-enhanced CT imaging of the chest and
abdomen with both oral and intravenous contrast is one
of the initial evaluations of patients with esophageal
cancer. Axial CT images of an esophageal tumor may
visualize an abnormal area of wall thickening, usually
defined as being greater than 5 mm [27]. However, it is

difficult to accurately measure the esophageal wall
thickness, so compared with EGD/EUS, CT is relatively
insensitive for T description (0.83 compared with 0.67)
[28] as it cannot resolve invasion through the different
histologic layers of the esophageal wall. The sensitivity
is particularly poor in early esophageal neoplasms,
where an abnormality is often not detected.

Although no test other than surgery very accurately
predicts invasion into adjacent structures (T4 disease),
this may be suggested on CT by contiguity between the
esophagus and adjacent organs and the loss of normal
periesophageal fat planes. This finding of contiguity is not
synonymous with invasion, however, and hence does not
preclude an attempt at resection. Aortic invasion may be
suggested by encasement greater than 90 degrees, and
diaphragmatic invasion by loss of the retrocrural fat
planes. Intravascular ultrasonography may be considered
as a modality to confirm preservation of the periaortic
fat plane or direct aortic wall invasion in suspicious
cases. Tracheal invasion may be suspected where a mid-
esophageal tumor bulges into the posterior membranous
portion of the airway but this requires bronchoscopy to
confirm. Sensitivity of airway involvement assessment
can be increased with the use of endobronchial ultraso-
nography when obvious tumor is not visualized in the
lumen of the airway but suspicion remains. In the
absence of definitive evidence of obvious invasion into
surrounding structures, the assignment of a T4 stage
should be considered tentative and thus not considered
an absolute contraindication to surgery.

Integrated PET/CT imaging provides both functional
and anatomic information for guiding clinical decision
making; however, understanding its limitations and
interpretative pitfalls is critical to optimizing this exami-
nation’s usefulness. Most esophageal malignancies are
(18)F-fluoro-2-deoxy-D-glucose (FDG) avid. Therefore,
tumor location can be visualized which may provide
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information that would guide radiation and surgery
decisions [29]. However, whereas FDG avidity in
the esophagus is most often related to the primary
tumor, confounding factors may be responsible for
hypermetabolism seen on the scan that may blur the
apparent longitudinal extent of the tumor. Esophagitis,
previous interventions (biopsy or stent placement), and
mucosal ulceration are common causes of false positive
FDG uptake, appearing as linear or focal areas of high
activity in the esophagus. For all of these reasons,
evaluation of the apparent metabolic activity of the
primary esophageal tumor should be correlated with
the findings at endoscopy. Barring any anatomic reason
seen on endoscopy, PET may be complementary in
indicating occult submucosal disease.

Finally, a diagnostic endoscopic mucosal resection can
accurately determine depth of invasion for patients sus-
pected of having very early disease. Typically, patients
who are determined to have nodular areas of Barrett’s
dysplasia suspicious for invasive cancer or have superfi-
cial esophageal tumors are considered for a diagnostic
mucosal resection. Compared with EUS, this procedure
more accurately defines several prognostic indicators,
specifically, Tla versus T1b depth of invasion, and pres-
ence of lymphovascular invasion. The resected tissue is
evaluated histologically, which results in the most accu-
rate physical determination of depth. Experienced
centers have shown exceptional safety and excellent
results. Perforation risk and bleeding risk are the most
relevant and range from less than 1% to 2%, respectively
[30-32].

As we currently lack any accurate molecular modalities
for determining prognosis, pathologic analysis should be
considered the standard to which all other modalities are
compared. Many patients are treated with neoadjuvant
therapy before resection, however, and this comparison is
only relevant for patients treated with resection alone.
Routine use of molecular markers by immunohisto-
chemistry or polymerase chain reaction is not yet rec-
ommended for determining prognosis in locoregional
disease.

Nodes

Computed tomography has a relatively poor diagnostic
performance (sensitivity 0.5, specificity 0.83) for regional
nodal metastases, depending entirely on size criteria [33].
As a general rule, lymph nodes that are greater than 1 cm
in short axis are considered suspicious for malignancy;
however, smaller lymph nodes are also frequently
involved, and larger lymph nodes may simply be
reactive. FDG-PET also has limitations in determining
regional disease (sensitivity 0.57, specificity 0.85) largely
because “spillover” signal from an avid adjacent primary
tumor may render detection of regional nodes difficult.
The lymph node status is best explored by EGD/EUS
with or without fine needle aspiration (FNA [sensitivity
85% and 97%, respectively]) [34]. Given this high
specificity and a low level of false negative results, EUS
is particularly good for its negative predictive value.
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Moreover, EUS-guided FNA allows for cytologic diag-
nosis. In the context of staging, the main potential
advantage of EUS-FNA over EUS alone is that it increases
the specificity of lymph node staging. In the past many
advocated for EUS-FNA of all visualized celiac nodes as
this was considered metastatic disease in the old staging
system. In the new staging system, all lymph nodes
between the thoracic inlet and celiac axis are considered
regional. Thus EUS-FNA sampling is typically restricted
to those situations where nodal status influences thera-
peutic approach. Care should be taken to avoid biopsy of
lymph nodes through the tumor itself.

Detection of any lymphadenopathy may alter treatment
decisions for more superficial tumors that are being
considered for an EMR or more limited anatomic resec-
tion. However, it is important to remember that the
presence of locoregional nodal metastases is not a con-
traindication to surgery as they will normally be resected
with the primary tumor. Knowledge of suspected positive
lymph nodes may also direct approach and extent of
surgical resection. One objective for the complementary
pairing of CT and PET is to identify suspicious lymph
nodes that would escape detection by EUS because
they are not immediately adjacent to the esophagus.
A combination of EGD/EUS and PET/CT is the opti-
mal method for prospectively evaluating the N status
of esophageal cancer. Thoracoscopy/laparoscopy LN
staging has been used with high accuracy but has not met
with wide acceptance with the advent of EUS-FNA.

Metastasis

For patients with deeper tumors (T2 to 4), decisions based
on regional nodes are diminished and focus therefore
on nonregional lymph nodes and distant metastatic
disease seems more relevant. Distant organ metastases
from esophageal cancer most commonly occur in the
liver, lungs, and bones [35]. Many metastases are readily
detectable by CT (sensitivity 81%) [36], and notably
the evaluation for pulmonary metastases is best
performed by high-resolution contrast-enhanced CT
scan. However, CT has a relatively poor specificity
(82%) [37] and cannot readily differentiate between
indeterminate pulmonary nodules and metastatic
disease. Furthermore, 7% to 20% of esophageal cancer
metastases are occult or are difficult to prospectively
diagnose by CT alone [38]. A combination of CT and
PET-CT is the optimal method for detection of metastatic
disease from esophageal cancer.

Of the three individual tests, PET/CT has the highest
sensitivity and specificity for the detection of distant
metastases. One meta-analysis indicates that a pooled
sensitivity and specificity was 0.71 and 0.93, respectively
[36]. It has also been reported that as many as 20% of
patients were diagnosed with distant metastases by
FDG-PET that were not demonstrable by other means.
The increased sensitivity and specificity of PET-CT over
other imaging modalities for the detection of distant
metastases makes it an indispensable tool in the evalua-
tion of patients with newly diagnosed esophageal cancer.
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However, geographical areas that are endemic for gran-
ulomatous disease may have a higher false positive rate,
leading to a lower positive predictive value. Overall,
because the detection of metastatic disease by PET/CT
will have such a profound influence on treatment options,
consideration should be given to obtain histologic
confirmation of metastatic disease. PET/CT is very useful
for its negative predictive value, especially for areas of
suspected adrenal metastasis or bone lesions.

Class IIB Recommendation: For locally advanced
(T3/T4) adenocarcinoma of the esophagogastric junction
infiltrating the anatomic cardia or Siewart type III
esophagogastric tumors, laparoscopy is recommended
to improve the accuracy of staging. (Level of evidence C)

Staging laparoscopy may aid in increasing the accuracy of
staging to help guide the most appropriate therapy, as
well as place a feeding tube in those patients where
neoadjuvant therapy is planned. Combined thoracoscopic
and laparoscopic staging has been described to improve
staging for esophageal cancer by increasing the number
of positive lymph nodes as compared with conventional
staging [39]. Compared with final pathologic staging,
thoracoscopic and laparoscopic staging has a sensitivity
ranging from 64% to 90%, a specificity of 60% to 96%,
and an accuracy of 60% to 92% [40]. However, the
drawback to this increased accuracy is increased cost
and need for an invasive procedure. A small number of
reports have been published by highly specialized
centers, which may make the reproducibility of their
results difficult [39-42]. The impact of the surgeon’s
expertise on the diagnostic accuracy of the procedure is
unknown. As data are limited, staging thoracoscopy and
laparoscopy should thus be used only by surgeons with
adequate clinical experience with these techniques.
Further research is needed to establish the true value of
this staging modality. Recent use of laparoscopy with
assessment of peritoneal fluid cytology raises the possi-
bility for additional value of this technique in gastro-
esophageal cancers [43].

Conclusion

In summary, endoscopy with biopsy is the diagnostic test
of choice for esophageal cancer. Goals of endoscopy are
to determine the presence and location of esophageal
cancer and to biopsy any suspicious lesions. Location of
the tumor relative to the teeth and GE]J, the length of the
tumor, the extent of circumferential involvement, and
degree of obstruction should be noted. If present, the
location and extent of Barrett’s esophagus should be
documented. Several biopsies should be performed to
provide sufficient material for histology analysis.
Staging of esophageal cancer should first be done with
CT and PET/CT. If the patient is a surgical candidate,
then EUS should be used to determine the locoregional
extent of disease. As EUS can be unreliable in the diag-
nosis of superficial esophageal cancer, diagnostic EMR
should be considered in these situations for accurate

Ann Thorac Surg
2013;96:346-56

diagnosis. There are limited data on the use of staging
thoracoscopy and laparoscopy and hence these tech-
niques should only be used by those who have experience
with them.
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