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8th edition AJCC/UICC staging of cancers of the esophagus and
esophagogastric junction: application to clinical practice
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The 8th edition of the American Joint Committee on Cancer (AJCC) staging of epithelial cancers of
the esophagus and esophagogastric junction (EGJ) presents separate classifications for clinical (cTNM),
pathologic (pTNM), and postneoadjuvant (ypTNM) stage groups. Histopathologic cell type markedly affects
survival of clinically and pathologically staged patients, requiring separate groupings for each cell type, but
ypTNM groupings are identical for both cell types. Clinical categories, typically obtained by imaging with
minimal histologic information, are limited by resolution of each method. Strengths and shortcomings of
clinical staging methods should be recognized. Complementary cytology or histopathology findings may
augment imaging and aid initial treatment decision-making. However, prognostication using clinical stage
groups remains coarse and inaccurate compared with pTNM. Pathologic staging is losing its relevance for
advanced-stage cancer as neoadjuvant therapy replaces esophagectomy alone. However, it remains relevant
for early-stage cancers and as a staging and survival reference point. Although pathologic stage could
facilitate decision-making, its use to direct postoperative adjuvant therapy awaits more effective treatment.
Prognostication using pathologic stage groups is the most refined of all classifications. Postneoadjuvant
staging (ypTNM) is introduced by the AJCC but not adopted by the Union for International Cancer
Control (UICC). Drivers of this addition include absence of equivalent pathologic (pTNM) categories
for categories peculiar to the postneoadjuvant state (ypT0N0-3M0 and ypTisN0-3M0), dissimilar stage
group compositions, and markedly different survival profiles. Thus, prognostication is specific for patients
undergoing neoadjuvant therapy. The role of ypTNM classification in additional treatment decision-making
is currently limited. Precision cancer care advances are necessary for this information to be clinically useful.
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Introduction
Staging of cancer of the esophagus and esophagogastric
junction (EGJ), presented in chapter 16 of the 8th edition
American Joint Committee on Cancer (AJCC) Cancer
Staging Manual (1), was derived from a machine-learning
analysis of data from six continents from the Worldwide
Esophageal Cancer Collaboration (WECC) (2-7). The
purpose of this manuscript is to review staging in the 8th
edition, which now includes clinical (cTNM), pathologic
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(pTNM), and postneoadjuvant therapy (ypTNM) stage
groupings, and examine its application to clinical practice.
8th edition clinical staging
TNM categories—the facts about cancer—are judged
clinically (cTNM) based on imaging studies, with minimal
histologic information. This distinguishes them from
pathologic cancer facts (pTNM) obtained by and large
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through microscopic examination of resection specimens.
These TNM cancer facts (Table 1) are central to treatment
decision-making and rely on cTNM being an accurate
reflection of pTNM.
Stage groups are coarse prognostic collections based
on an amalgamation of cancer facts. That prognostication
based on cTNM differs from that based on pTNM reflects
inaccuracies of obtaining cancer facts by current clinical
staging modalities. These inaccuracies result in dissimilar
stage group composition and survival profiles of cTNM vs.
pTNM groups (2,5-7).
Histopathologic cell type markedly affects survival of
cTNM-staged patients. Survival of early- and intermediatestage patients is worse for those with squamous cell
carcinoma than those with adenocarcinoma, necessitating
separate stage grouping by cell type.
Histologic grade (G) markedly affects survival of patients
with cT1-2N0M0 adenocarcinomas and cT2N0M0
squamous cell carcinomas. The AJCC Upper Gastrointestinal
Expert Panel, concerned about the accuracy of G on biopsy,
eliminated G from 8th edition cTNM stage groups, with the
expectation that it would be reexamined for the 9th edition.
Thus, although cTNM stage groups have been introduced
into the 8th edition, they are more for coarse prognostication
rather than for decision-making (Table 2).
Applications of 8th edition clinical staging (cTNM) to
clinical practice
Clinical staging is limited by resolution of imaging methods.
Strengths and limitations of each method should be taken
into account when interpreting clinical staging.
Location (cL)
Assessment of cancer location (cL) made during
esophagoscopy is crucial (1). The definition of cL has
changed from the position of the upper edge of the cancer
(7th edition) to its epicenter (8th edition), both referenced
to distance from the incisors. Clinically, the epicenter is
determined from upper and lower border measurements,
which also provide cancer length. For treatment planning,
it is critical to know the upper border for cancers of the
cervical and upper thoracic esophagus and the lower border
for cancers of the lower thoracic esophagus and EGJ.
Alternatively, cL may be determined from chest computed
tomography (CT) (1).
EGJ staging has been limited by reliance on simple
measurements to determine whether an adenocarcinoma

© Annals of Cardiothoracic Surgery. All rights reserved.

Rice et al. 8th edition esophageal and EGJ cancer staging

is esophageal or gastric. Conflicting statistical analyses
necessitated a “place card” consensus decision; thus, the
EGJ was redefined in the 8th edition: adenocarcinomas
with epicenters no more than 2 cm into the gastric cardia
are staged as esophageal adenocarcinomas, and those
extending further are staged as stomach cancers (1). The
genetic signature of EGJ cancers may be more accurate in
identifying the cell of origin for cancer staging rather than
its gross location (8,9). Cancer genetics will be a subsequent
focus of the 9th edition staging of EGJ cancers.
Histologic cell type
Biopsy is mandatory and is the principal means of
determining cell type. Because obliterative neoadjuvant
therapy or endoscopic resection may prohibit future
assessment of the primary cancer, this biopsy may provide
the only facts about the cancer.
In most instances, classifying cancers as squamous
cell carcinoma or adenocarcinoma relies on identifying
features of squamous differentiation (keratin pearl
formation, intercellular bridges, and cells with abundant
glassy eosinophilic cytoplasm) versus gland formation
for adenocarcinoma. However, this distinction can be
challenging in specimens with limited diagnostic material
and in higher G cancers. Ancillary markers, such as p63,
p40, and cytokeratin 5/6 for squamous differentiation, and
Alcian blue-PAS stain to demonstrate subtle intracellular
mucin for adenocarcinoma, can be helpful.
cG
cG is important for treatment decisions regarding cT12N0M0 adenocarcinomas and cT2N0M0 squamous cell
carcinomas and is a predictor of survival. Unfortunately,
it is inconsistently reported in biopsy specimens, because
superficial biopsy samples may provide limited material to
accurately grade cancer differentiation.
Additionally, reporting cG has not been required
previously for biopsy specimens (Table 1). Every attempt
should be made to grade cancers using criteria outlined
by the World Health Organization (10,11). Low-grade
(G1) and moderately differentiated cancers (G2) are likely
subject to substantial interobserver variability. However,
poor differentiation or signet-ring cell morphology (G3)
are associated with poor outcome (12) and thus must be
documented in the biopsy pathology report as cG.
cT
Esophageal ultrasound (EUS) provides detailed examination
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Table 1 Cancer staging categories for cancer of the esophagus and esophagogastric junction
Category

Criteria

T category
TX

Tumor cannot be assessed

T0

No evidence of primary tumor

Tis

High-grade dysplasia, defined as malignant cells confined by the basement membrane

T1

Tumor invades the lamina propria, muscularis mucosae, or submucosa

T1a*

Tumor invades the lamina propria or muscularis mucosae

T1b*

Tumor invades the submucosa

T2

Tumor invades the muscularis propria

T3

Tumor invades adventitia

T4

Tumor invades adjacent structures

T4a*

Tumor invades the pleura, pericardium, azygos vein, diaphragm, or peritoneum

T4b*

Tumor invades other adjacent structures, such as aorta, vertebral body, or trachea

N category
NX

Regional lymph nodes cannot be assessed

N0

No regional lymph node metastasis

N1

Metastasis in 1–2 regional lymph nodes

N2

Metastasis in 3–6 regional lymph nodes

N3

Metastasis in 7 or more regional lymph nodes

M category
M0

No distant metastasis

M1

Distant metastasis

Adenocarcinoma G Category
GX

Differentiation cannot be assessed

G1

Well differentiated. >95% of tumor is composed of well-formed glands

G2

Moderately differentiated. 50% to 95% of tumor shows gland formation

G3†

Poorly differentiated. Tumors composed of nest and sheets of cells with <50% of tumor demonstrating glandular
formation

Squamous cell carcinoma G category
GX

Differentiation cannot be assessed

G1

Well-differentiated. Prominent keratinization with pearl formation and a minor component of nonkeratinizing basal-like
cells. Tumor cells are arranged in sheets, and mitotic counts are low

G2

Moderately differentiated. Variable histologic features, ranging from parakeratotic to poorly keratinizing lesions.
Generally, pearl formation is absent

G3‡

Poorly differentiated. Consists predominantly of basal-like cells forming large and small nests with frequent central
necrosis. The nests consist of sheets or pavement-like arrangements of tumor cells, and occasionally are punctuated
by small numbers of parakeratotic or keratinizing cells

Squamous cell carcinoma L category***
LX

Location unknown

Upper

Cervical esophagus to lower border of azygos vein

Middle

Lower border of azygos vein to lower border of inferior pulmonary vein

Lower

Lower border of inferior pulmonary vein to stomach, including esophagogastric junction
†

*, subcategories; , if further testing of “undifferentiated” cancers reveals a glandular component, categorize as adenocarcinoma G3; ‡, if
further testing of “undifferentiated” cancers reveals a squamous cell component, or if after further testing they remain undifferentiated,
categorize as squamous cell carcinoma G3; ***, location is defined by epicenter of esophageal tumor.
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Table 2 Clinical (cTNM) stage groups
cStage group

cT

cN

cM

Squamous cell carcinoma
0

Tis

N0

M0

I

T1

N0–1

M0

II

T2

N0–1

M0

T3

N0

M0

T3

N1

M0

T1–3

N2

M0

T4

N0–2

M0

T1–4

N3

M0

T1–4

N0–3

M1

0

Tis

N0

M0

I

T1

N0

M0

IIA

T1

N1

M0

IIB

T2

N0

M0

III

T2

N1

M0

T3–4a

N0–1

M0

T1–4a

N2

M0

T4b

N0–2

M0

T1–4

N3

M0

T1–4

N0–3

M1

III

IVA

IVB
Adenocarcinoma

IVA

IVB

of the esophageal wall and currently is the procedure of
choice for determining cT. The esophageal wall is viewed
as alternating hyperechoic (white) and hypoechoic (black)
layers on EUS. The muscularis propria, imaged as the
fourth layer (hypoechoic), is vital in differentiating T1, T2,
and T3 cancers. Hypoechoic cancers are cT1 if there is
no invasion of the fourth layer, cT2 if invasion is into the
fourth layer, or cT3 if invasion is beyond the fourth layer.
Additionally, EUS is used to evaluate the interface (between
4th and 5th layers) between the primary cancer and adjacent
structures. If invasion of the fifth layer is detected, the
cancer is cT4.
The performance index for distinguishing T1 or
T2 cancers from T3 or T4 cancers by EUS is 0.89 for
esophageal cancers and 0.91 for EGJ cancers (13). This
distinction is essential for decision-making: typically,
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T3–4 cancers have a high probability of N+ and require
neoadjuvant therapy, while T1–2 cancers are likely N0,
requiring resection alone (14).
The clinical categorization of cT1–2 cancer directs
future therapy. At higher EUS frequencies that focus on
more superficial layers, subclassification of cT1a from cT1b
cancers should be possible. However, most studies have
shown poor accuracy in this subclassification (15-18). EUS
has been reported as unreliable in staging T2N0M0 cancers
(19,20); therefore, for cT1N0M0 and cT2N0M0 cancers,
additional information is needed for decision-making. For
T1N0M0 cancers, endoscopic mucosal resection (EMR)
and endoscopic submucosal dissection (ESD) are highly
effective in confirming EUS cT1N0M0 and differentiating
cT1a from cT1b (18,21-23). Note that pathologically
confirmed T1 by EMR remains cT1, not pT1 (24).
For cT2N0M0 cancers, EMR and enhanced imaging
are currently unreliable or unavailable. The use of G,
particularly the finding of cG3, which is associated with
reduced survival, may facilitate decision-making and
prognostication (6,21).
cN
EUS, CT, and fluorodeoxyglucose positron emission
tomography (FDG-PET) afford regional lymph node
imaging and are the principal non-invasive modalities for
cN determination. Each examination indirectly assesses the
potential of a lymph node harboring metastases and thus
has limitations specific to each technique.
EUS is used to evaluate size, shape, border, and internal
echocardiographic characteristics of regional lymph nodes.
Larger, more rounded, well demarcated hypoechoic lymph
nodes are most likely to contain metastasis. However,
reliance on EUS imaging assessment of cN is problematic.
In patients with a 60% prevalence of pN+, using EUS
criteria of >5 mm, round borders, smooth shape, and
hypoechoic center for cN+, EUS was only 20% specific for
N+, resulting in overstaging in 80% of pN0 cancers (25).
An enlarged lymph node on CT suggests nodal
metastasis. The short axis of nodes is easily measured;
intrathoracic and abdominal lymph nodes >1 cm are
considered enlarged (26). However, probability is
small that cN can be determined by lymph node size
alone (27). Sources of false-negative examinations are
normal-sized nodes that contain metastatic deposits, and
metastatic nodes in direct contact with the cancer that
may be indistinguishable from it. Similarly, false-positive
examinations result from non-malignant nodal enlargement,
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as seen in inflammation. In a recent review, CT was 50%
sensitive (range, 41–60%) and 83% specific (range, 77–
89%) in cN assessment (28).
Metabolic evaluation of esophageal cancer by FDGPET relies not only on metastatic deposit size but also
on intensity of FDG uptake and decay. Theoretically, it
is possible to identify microscopic metastases if glucose
metabolism is sufficient to concentrate large quantities of
FDG. FDG-PET cannot differentiate adjacent N+ from the
primary cancer (29) and is least sensitive in assessing lymph
nodes in the mid- and lower-thoracic esophagus (30). In a
meta-analysis of 10 studies, FDG-PET N categorization
was 57% sensitive (range, 43–70%) and 85% specific (range,
76–95%) (28). Because of its relatively good specificity, the
main role of PET is confirmation of cN0 (31). Adding CT
to FDG-PET increases accuracy, sensitivity, specificity, and
negative predictive value (NPV) minimally (32); however,
its biggest impact is in positive predictive value (PPV), with
an increase from 69% to 82%.
These imaging modalities have remarkably similar
performance in cN assessment: accuracy is reported to be
66% for EUS, 63% for CT, and 68% for PET, sensitivities
42%, 35%, and 35%, respectively, and specificities 91%,
93%, and 87%, respectively (33).
Therefore, histologic confirmation of cN is critical for
accurate clinical staging. Endosonographic-directed fine
needle aspiration (EUS-FNA) is strongly recommended
by the AJCC (1). In a multicenter study of 171 patients,
EUS-FNA of 192 lymph nodes was performed (34).
Sensitivity, specificity, PPV, and NPV for determining cN
was 92%, 93%, 100%, and 86%, respectively. In a more
recent meta-analysis, EUS-FNA was 92% sensitive and
93% specific for cN, with a PPV of 100% and an NPV
of 86% (28). Specificity may be lower in FNA samples
obtained from lymph nodes located adjacent to the cancer,
because passage of the needle through the cancer may cause
contamination (35). Inadequate specimens are obtained
in 11% to 16% of EUS-FNA specimens, but cytologic
examination at the time of harvesting can improve
quality (36). More invasive lymph node sampling, such
as by thoracoscopy, laparoscopy, or mediastinoscopy and
biopsy, may be necessary to ensure optimal clinical staging.
Categorization of cytologically or pathologically confirmed
regional lymph node metastasis remains cN, not pN (24).
Subclassification of cN+ requires determining the
number of cancer-positive regional lymph nodes. It is
possible to determine this number accurately, and this
clinical assessment is predictive of survival (37-39).
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cM
The value of EUS in screening for distant metastases
(cM1) is extremely limited. The distant organ must be
in direct contact with the upper gastrointestinal tract for
it to be useful. EUS finding of ascites is suspicious for
intraperitoneal metastases.
Chest and abdomen CT with intravenous and oral contrast
can be used to detect distant metastasis (cM); however,
it has been reported to be only 37–66% sensitive (40).
FDG-PET imaging is more accurate. In a comparison
report on detecting cM1, sensitivity of FDG-PET was
69%, specificity 93%, and overall accuracy 84% compared
with 46%, 74%, and 63%, respectively, for CT (41). FDGPET/CT imaging further increases detection of distant
metastases. However, this must be balanced with more
false-positive findings, resulting in unnecessary additional
investigations. The clinical staging benefit of FDG-PET/
CT may be limited if comprehensive conventional staging is
performed, which includes chest, abdomen, and pelvis CT,
EUS, and ultrasonography of the neck (1).
Cytologic or histopathologic confirmation of cM1 is
recommended by the AJCC (1). If there is pathologic
confirmation of distant metastatic cancer, categorization is
pM1, not cM1, in contrast to cT and cN (1,24).
Clinical staging strategies
In 2017, esophagogastroduodenoscopy (EGD) with
biopsy, EMR, ESD, EUS, EUS-FNA, and FDG-PET/
CT are mainstays in clinical staging of cancer of the
esophagus and EGJ. No single test is sufficient, and thus
these investigations are complementary. The order in
which they are used is variable and depends on availability,
cost, scheduling, and patient and physician preference.
There are two common strategies. The first is EGD with
biopsy/EMR/ESD, EUS, and EUS-FNA to determine
cell type, cG, cT, and cN, followed by FDG-PET/CT for
additional cN and cM staging. The endoscopic procedures
can be performed at one sitting, ensuring that data for all
staging categories are complete. This strategy is efficient,
but costly. The second strategy begins with CT or FDGPET/CT evaluation for cM1 and no further testing if M1
is confirmed. For cM0 cancers, clinical staging addresses
the other categories necessary to prescribe therapy. This
sequential strategy is cost effective but inefficient and does
not ensure that all clinical staging categories are determined
(missing cTNM data). The modalities used for clinical
staging must therefore be recorded in the patient’s medical
record (Box 1).
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Box 1 Registry data collection variables
Clinical staging modalities (EGJ and biopsy, EUS, EUS-FNA, CT,
PET/CT)
Tumor length
Depth of invasion
Number of nodes involved, clinical
Number of nodes involved, pathological
Location of nodal disease, clinical
Location of nodal disease, pathological
Sites of metastasis, if applicable
Presence of skip lesions: T(m)
Perineural invasion
LVI (lymphatic, vascular, both)
Extranodal extension
Type of surgery
Chemotherapy
Chemoradiation therapy (for ypTNM)
Surgical margin (negative R0, microscopic+R1,
macroscopic+R2)
HER2 status (positive or negative) for adenocarcinoma
EGJ, esophagogastric junction; EUS, esophageal ultrasound;
EUS-FNA, endosonographic-directed fine needle aspiration; CT,
computed tomography; PET, positron emission tomography;
LVI, lymphovascular invasion.

Clinical staging: decision-making
Clinical staging facilitates decision-making and has the
potential to provide precision cancer care. However, as
described above, clinical stage may not reflect pathologic
stage. Therefore, every effort must be made to add
complementary information to increase accuracy of
clinical staging categories. Clinically staged cT1N0M0
and cT2N0M0 cancers can be further studied and staging
information augmented by adding cG and EMR results.
Patients with cN1 and cM1 cancers will benefit from
histologic confirmation of advanced cancer. The future of
decision-making relies on new clinical staging modalities
and cancer-specific therapy.
Clinical staging: prognostication
Survival according to cTNM stage groups is “pinched
together” compared with pathologic stage groups (2,3,5,6).
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This results from multiple factors, including failure to
use, or ineffectual use of, clinical staging modalities,
understaging of “early” clinical cancers, overstaging
of “advanced” clinical cancers, and unpredictability of
effectiveness of neoadjuvant treatment (downstaging) of
advanced cancers. This results in “regression toward the
mean” of survival for cancers, with vastly different survival
based on pTNM. Thus, prognostication using clinical stage
groups is coarse and may be inaccurate.
8th edition pathologic staging
Cancer staging was initially proposed for “cases not
previously treated and that the extent of the disease must be
determined and recorded on clinical examination only” (42).
However, inaccuracies of clinical staging and pathologic
assessment after esophagectomy led to the use of pathologic
stage after esophagectomy as the sole basis for all cancer
staging. Data analysis in the 8th edition demonstrated that
simple sharing of stage groups among classifications was
not possible, due to marked survival differences and unique
pathologic stage groups after resection (esophagectomy or
endoscopic resection) (Table 3) (5-7).
Today, pathologic staging is losing its clinical relevance
for advanced-stage cancer as neoadjuvant therapy replaces
esophagectomy alone. However, it remains relevant for
early-stage cancers, as the most accurate reflection of cancer
facts and as a survival reference point.
Applications of 8th edition pathologic staging (pTNM)
to clinical practice
Resection
Before resection, the surgeon or endoscopist must confirm
the epicenter of the cancer (pL). Complete resection of the
primary cancer cannot be overstated. Adequate resection
requires obtaining satisfactory margins and preserving all
margins, particularly the radial margin. The definition
of a positive radial margin depends on the pathologic
reporting system used. The Royal College of Pathologists
defines an R1 (microscopically positive) margin as cancer
within 1 mm of the margin (43); the College of American
Pathologists defines R1 as microscopic involvement of
the margin (44). A recent data-mining study reported that
10% of esophagectomy patients had positive resection
margins (45). Increasing cT was associated with a positive
margin. Survival is markedly diminished in incompletely

www.annalscts.com

Ann Cardiothorac Surg 2017;6(2):119-130

Annals of cardiothoracic surgery, Vol 6, No 2 March 2017
Table 3 Pathologic (pTNM) stage groups
pStage group

pT

pN

pM

pGrade

pLocation

Squamous cell carcinoma
0

Tis

N0

M0

N/A

Any

IA

T1a

N0

M0

G1, X

Any

IB

IIA

IIB

T1b

N0

M0

G1, X

Any

T1

N0

M0

G2–3

Any

T2

N0

M0

G1

Any

T2

N0

M0

G2–3, X

Any

T3

N0

M0

Any

Lower

T3

N0

M0

G1

Upper/middle

T3

N0

M0

G2–3

Upper/middle

T3

N0

M0

X

Any

T3

N0

M0

Any

X

T1

N1

M0

Any

Any

IIIA

T1

N2

M0

Any

Any

T2

N1

M0

Any

Any

IIIB

T4a

N0–1

M0

Any

Any

IVA

T3

N1

M0

Any

Any

T2–3

N2

M0

Any

Any

T4a

N2

M0

Any

Any

T4b

N0–2

M0

Any

Any

T1–4

N3

M0

Any

Any

T1–4

N0–3

M1

Any

Any

0

Tis

N0

M0

N/A

IA

T1a

N0

M0

G1, X

IVB
Adenocarcinoma

IB
IC

T1a

N0

M0

G2

T1b

N0

M0

G1–2, X

T1

N0

M0

G3

T2

N0

M0

G1–2

IIA

T2

N0

M0

G3, X

IIB

T1

N1

M0

Any

T3

N0

M0

Any

IIIA

T1

N2

M0

Any

T2

N1

M0

Any

IIIB

T4a

N0–1

M0

Any

IVA

T3

N1

M0

Any

T2–3

N2

M0

Any

T4a

N2

M0

Any

T4b

N0–2

M0

Any

T1–4

N3

M0

Any

T1–4

N0–3

M1

Any

N/A, not applicable; X, not defined.
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resected patients, and although adjuvant radiation is
reported to improve survival, it has minimal clinical
relevance.
To avoid false-positive resection margins, separation
of periesophageal soft tissue in the area of the primary
cancer should be avoided. Any clinical or intraoperative
finding suggestive of a positive margin should prompt an
intraoperative pathology consultation, with frozen section
study of the resection margin in question (46). If the margin
is positive, resection should be extended to obtain a negative
margin if possible.
Lymphadenectomy should be based on the new AJCC 8th
edition regional lymph node map (1). Lymphadenectomy
sufficient to determine pN is different from that necessary
for optimal survival; at surgery, a balance of these goals is
necessary (14). More lymph nodes are required to identify
the uncommon early-stage cancer with regional lymph node
metastases. Increasing pN is associated with increasing pT,
increasing cancer length, increasing G, and more lymph
nodes resected. Optimal lymphadenectomy to classify
pN is 60 for smaller cancers (<2.5 cm) and 20 for larger
ones. However, a different lymphadenectomy strategy is
required to provide a possible therapeutic (survival) benefit
for advanced cancers (47). Optimum lymphadenectomy
for maximal survival follows the simple rule of resecting 10
regional lymph nodes for pT1 cancers, 20 for pT2, and ≤30
for pT3.
An accurate count of resected lymph nodes is important
to assess quality of resection and for prognostication. If
lymph nodes are fragmented at resection, the surgeon
must provide the number of regional lymph nodes in the
fragmented specimen.
Handling of resection specimen
Accurate pathologic staging requires careful examination
of the gross specimen for cancer size, shape, configuration,
location, distance from margins (proximal, distal, and
radial), and nodal dissection. Inking the adventitial aspect of
the specimen facilitates microscopic assessment of pT and R.
Lymph node dissection is a major component of
pathologic staging. Optimal lymph node staging depends
on the amount of nodal tissue resected and the dissecting
skills of the pathology staff. The periesophageal soft tissue
(adventitia) should be thoroughly dissected. Lymph node
retrieval should be performed only after full-thickness
sections of the cancer and deepest extent of invasion into
the adventitia have been obtained. Lack of adherence to
this practice leads to false-positive radial margins. In cases
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where lymph node tissue is submitted as separate specimens,
the number of lymph nodes, including presence of matted
lymph nodes, should be documented in the pathology
report. In specimens received in multiple fragments,
accurate lymph node count is not possible if the surgeon
has not documented the count, and this fact should be
recorded.
The American College of Gastroenterology has endorsed
EMR as a modality both for diagnosis and treatment of
mucosal nodularity in patients with Barrett esophagus (48).
EMR specimens provide larger, intact specimens containing
submucosal tissue for accurate pathologic assessment of
pG, pT, and lymphovascular invasion in patients with
superficial esophageal adenocarcinoma. To facilitate
accurate staging, specimens should be oriented and fixed by
pinning to a corkboard and serially sectioned after inking
the lateral and deep margins of the specimen. Assessing
EMR specimens is challenging because specimen edges
often exhibit thermal artifacts and tend to curl. This
precludes accurate assessment of lateral mucosal margins.
Duplication of muscularis mucosae, often seen in Barrettrelated adenocarcinomas, can result in misinterpreting
invasion into the space between duplicated muscularis
mucosae as submucosal invasion (49). Cancers should be
categorized as pT1b only when neoplastic glands infiltrate
beyond the duplicated muscularis mucosal layer, involve the
plane containing submucosal glands, or are located adjacent
to large-caliber arterial branches not normally found in the
mucosa.
ESD is emerging as an endoscopic technique for
en bloc resection of cancers. Tumors that are likely to
demonstrate submucosal invasion are larger than 15 mm
or poorly “lifting” (22). Similar to EMR specimens, the
tissue orientation in ESD specimens facilitates the crucial
distinction between pT1a and pT1b cancer (23).
Pathologic staging: decision-making
Theoretically, pathologic staging could facilitate decisionmaking and has the potential to provide precision cancer
care in the post-esophagectomy period. However, use of
this information to direct postoperative adjuvant therapy
awaits more effective treatment.
Pathologic staging: prognostication
Survival according to pTNM stage group was the best
distributed of all classifications, with monotonically
decreasing survival with increasing subgroup and group,
except for stage group 0, which by AJCC definition was
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Table 4 Postneoadjuvant therapy (ypTNM) stage groups
ypStage group

ypT

ypN

ypM

I

T0–2

N0

M0

II

T3

N0

M0

IIIA

T0–2

N1

M0

IIIB

T4a

N0

M0

T3

N1–2

M0

T0–3

N2

M0

T4a

N1–2, X

M0

T4b

N0–2

M0

T1–4

N3

M0

T1–4

N0–3

M1

IVA

IVB
X, not defined.

limited to pTis. Subgrouping maximized distinctiveness
of survival between groups and subgroups. Homogeneity
of survival within groups was excellent in all but the
advanced groups, which would be remedied by additional
higher pN subcategories, but is clinically irrelevant
because survival is poor in patients with more than
seven regional lymph node metastases (N3). Thus,
prognostication using pathologic stage groups is the most
refined of all classifications. Personalized prognostication
is afforded with additional cancer and patient variables in
the prediction model.
8th edition postneoadjuvant staging
New to the 8th edition is stage grouping of patients who
have undergone neoadjuvant therapy and pathologic review
of the resection specimen. Drivers of this addition include
absence of equivalent pathologic (pTNM) categories for
the peculiar postneoadjuvant categories ypT0N0-3M0 and
ypTisN0-3M0, dissimilar stage group compositions, and
markedly different survival profiles. Survival for ypTNM
groups differs from that for comparable pTNM groups:
ypTNM survival is less distinctive between groups, and
survival curves are greatly depressed from above, with
much poorer survival of early ypTNM groups compared
with corresponding pTNM groups and dismal survival
of advanced ypTNM groups, no better or worse than
corresponding pTNM groups. The groupings are identical
for both cell types (Table 4).
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Applications of 8th edition postneoadjuvant staging
(ypTNM) to clinical practice
Resection
Just as for pTNM, adequate resection with preservation
of margins and adequate lymphadenectomy are essential.
That lymphadenectomy has not been demonstrated to
affect survival in patients undergoing resection after
preoperative therapy (4,50) should not influence extent of
lymphadenectomy.
Handling of resection specimen
Gross appearance of a cancer may vary depending on
response to neoadjuvant therapy. With minimal response,
the cancer is readily visualized and is sampled similarly to
a non-treated cancer or cancer treated by esophagectomy
alone. With a good response, the cancer may show only
ulceration or mucosal irregularity. The cancer bed should
be completely submitted for histologic evaluation.
Obliteration of anatomic landmarks poses diagnostic
challenges in assigning ypT, especially for EGJ cancers (51).
In some institutions, for EGJ cancers, the esophageal
adventitial surface and gastric serosa are inked with different
colors to determine the exact anatomic location and
ypT (52). This practice will be obviated with genetic
signature determination of cancer cell of origin.
Neoadjuvant therapy induces several histologic changes,
including ulceration, mural fibrosis, acellular mucin
pools, and dystrophic calcification. Cancer cells must be
distinguished from reactive stromal cells and macrophages.
Regardless of the cell type, residual cancer cells usually
demonstrate enlarged, irregular, and hyperchromatic nuclei
with a dense homogeneous nuclear chromatin pattern and
abundant cytoplasm. Occasionally, residual cancer cells show
neuroendocrine phenotype or squamous features. These foci
should be considered when determining ypT (53).
Neoadjuvant histopathologic changes may preclude
accurate grading of cancer, especially in cases with minimal
residual cancer. This underscores the importance of grading
cancers on preoperative biopsy. Acellular mucin pools
should not be used to determine pT or R (53).
Cancer regression grading as described by Mandard
et al. is the most widely used system to assess response to
therapy (54). The three-tiered cancer regression grading
system outlined by Ryan et al. for assessing treated rectal
cancer has shown good interobserver reproducibility among
pathologists and is incorporated in the College of American
Pathologists templates (55).

© Annals of Cardiothoracic Surgery. All rights reserved.

127

In patients receiving neoadjuvant therapy, lymph nodes
can atrophy and be difficult to recognize macroscopically.
In these cases, histologic assessment of most of the
periesophageal soft tissue is helpful to retrieve grossly
impalpable lymph nodes. After treatment, lymph node
parenchyma shows fibrosis, lymphoid depletion, and
acellular mucin lakes. Lymph nodes with these changes,
and without any viable cancer cells, should be considered
negative for metastasis (ypN0). Immunohistochemical stains
such as cytokeratin AE1/AE3 may be used to confirm the
presence of rare residual cancer cells. However, because
false-positive results may occur, they should be interpreted
in conjunction with morphologic findings.
Postneoadjuvant staging: decision-making
The role of ypTNM in additional treatment planning is
currently limited. However, for adenocarcinoma, addition
of adjuvant chemotherapy provides a survival benefit in
patients with residual nodal disease (ypN+) (56). To realize
precision cancer care, advances are necessary in both
targeted neoadjuvant and adjuvant therapies.
Postneoadjuvant staging: prognostication
With the introduction of 8th edition ypTNM cancer
staging, prognostication is specific for patients undergoing
neoadjuvant therapy and is not shared with any other
classification.
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