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           CHAPTER SUMMARY 

    Cancers Staged Using This Staging System 

 Epithelial cancers including squamous cell carcinoma, adenocarcinoma, adenosquamous carcinoma, undifferentiated carcinoma, 
neuroendocrine cancers, and adenocarcinoma with neuroendocrine features are staged.  

    Cancers Not Staged Using This Staging System 

 These histopathologic types of cancer…  Are staged according to the classifi cation for…  And can be found in chapter… 
 Sarcomas, nonepithelial cancers  Soft tissue sarcoma of the trunk and extremities  41 
 Gastrointestinal stromal tumor  Gastrointestinal stromal tumor  43 

       Summary of Changes 

    Squamous Cell Carcinoma 
 Change  Details of Change  Level of Evidence 
 Anatomy—Primary Site(s)  Anatomic boundary between esophagus and stomach: tumors involving the 

esophagogastric junction (EGJ) with epicenter no more than 2 cm into the promixal 
stomach are staged as esophageal cancers; tumors with epicenter located greater than 
2 cm into the proximal stomach are staged as stomach cancers even if EGJ involved. 

 III 

 AJCC Prognostic Stage Groups  pT1a and pT1b are now incorporated into stage groupings.  II 
 AJCC Prognostic Stage Groups  pT2–pT3 was separated into pT2 and pT3 for Stages I–III  II 
 AJCC Prognostic Stage Groups  Unique cTNM prognostic stage groupings are based on clinically determined TNM.  II 
 AJCC Prognostic Stage Groups  Unique ypTNM prognostic stage groupings are based on patients who have 

received preoperative treatment and surgical resection. 
 II 

       Adenocarcinoma 
 Change  Details of Change  Level of Evidence 
 Anatomy—Primary Site(s)  Anatomic boundary between esophagus and stomach: tumors involving the EGJ with 

epicenter no more than 2 cm into the proximal stomach are staged as esophageal 
cancers; tumors with epicenter located greater than 2 cm into the proximal stomach are 
staged as stomach cancers even if EGJ involved 

 III 

 AJCC Prognostic Stage Groups  pT1a and pT1b are now incorporated into stage groupings.  II 
 AJCC Prognostic Stage Groups  Unique cTNM prognostic stage groupings are based on clinically determined TNM.  II 
 AJCC Prognostic Stage Groups  Unique ypTNM prognostic stage groupings are based on patients who have received 

preoperative treatment and surgical resection. 
 II 

     To access the AJCC cancer staging forms, please visit   www.cancerstaging.org    . 

www.cancerstaging.org
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        ICD-O-3 Topography Codes 

 Code  Description 
 C15.0  Cervical esophagus 
 C15.1  Thoracic esophagus 
 C15.2  Abdominal esophagus 
 C15.3  Upper third of esophagus 
 C15.4  Middle third of esophagus 
 C15.5  Lower third of esophagus 
 C15.8  Overlapping lesion of esophagus 
 C15.9  Esophagus, NOS 
 C16.0  Cardia, esophagogastric junction* 

 *Tumors of the EGJ with ≤2 cm of proximal stomach involvement 
are staged as esophageal cancers. 

       WHO Classifi cation of Tumors 

 Code  Description 

 Squamous 
 8077  Squamous intraepithelial neoplasia (dysplasia), high 

grade 
 8070  Squamous cell carcinoma 
 8083  Basaloid squamous cell carcinoma 
 8560  Adenosquamous carcinoma 
 8074  Spindle cell (squamous) carcinoma 
 8051  Verrucous (squamous) carcinoma 
  8020    Undifferentiated carcinoma with squamous 

component  
 (If there is any squamous component, use squamous 
carcinoma staging system.) 
  Adenocarcinoma  

 8148  Glandular dysplasia (intraepithelial neoplasia), high grade 
 8140  Adenocarcinoma 
 8200  Adenoid cystic carcinoma 
 8430  Mucoepidermoid carcinoma 
 8244  Mixed adenoneuroendocrine carcinoma 
  8020    Undifferentiated carcinoma with glandular component  

 (If there is absence of a squamous component and the 
presence of any glandular component, use 
adenocarcinoma staging system.) 
  Other Histologies  
 (To be categorized using TNM, but do not use stage 
grouping for prognosis.) 

 8240  Neuroendocrine tumor (NET) G1 (carcinoid) 
 8249  NET G2 
 8246  Neuroendocrine carcinoma (NEC) 
 8013  Large cell NEC 
 8041  Small cell NEC 

  Bosman FT, Carneiro F, Hruban RH, Theise ND, eds. World Health 
Organization Classifi cation of Tumours of the Digestive System. Lyon: 
IARC; 2010.  

        INTRODUCTION 

 The AJCC Cancer Staging Manual, 8 th  Edition esophageal can-
cer staging chapter is based on updated data, with a signifi cantly 
increased sample size and number of risk adjustment variables 
compared with the AJCC Cancer Staging Manual, 7 th  Edition. 
The stage groupings were determined by using a risk-adjusted 
random survival forest analysis of collated data from 33 esopha-
geal centers spanning six continents and including 22,654 
patients. 1  All-cause mortality—a hard end point—was used 
because after risk adjustment, the residual information regarding 
death may be attributed to esophageal cancer. 1  –  6  

 Stage groupings for the 8 th  Edition are not based on an 
orderly increase in T category followed by number of involved 
nodes. The unique lymphatic anatomy of the esophagus results 
in the possibility of regional lymph node metastasis even with 
superfi cial (T1) cancers; therefore, patients with regional lymph 
node metastasis (pN+) from superfi cial cancers may have a 
prognosis similar to that of patients with deeper (greater than 
pT1) pN0 cancers. Similarly, deeper cancers (greater than pT1) 
with a few positive nodes may have a prognosis similar to that 
of superfi cial cancers (pT1) with more positive nodes. Possibly 
as a refl ection of the genomic alterations of esophageal cancers, 
histologic grade (G) modulates stage such that the prognosis of 
well- differentiated (G1) deeper cancers is similar to that of less 
well-differentiated (G2–G3) superfi cial cancers. Staging rec-
ommendations in the 7 th  Edition partially separated histopatho-
logic type for early-stage cancers. The larger dataset used for 
this edition has allowed for better separation of squamous cell 
carcinoma and adenocarcinoma staging. It is evident in the 
recent survival analysis that, except for advanced-stage can-
cers, the survival of squamous cell carcinoma patients is worse 
than that of patients with adenocarcinoma when comparing 
similarly grouped patients. Although at fi rst glance these mul-
tiple trade-offs seem to create a less orderly arrangement of 
TNM categories within and among stage groupings compared 
with previous stage groupings, when viewed from the perspec-
tive of the interplay of these important prognostic factors, the 
new staging system becomes biologically compelling. 

 In an effort to overcome the limitations of the 7 th  Edition, 
which was based entirely on patients treated by esophagec-
tomy alone (without preoperative or postoperative chemother-
apy and/or chemoradiotherapy), the dataset used to develop the 
8 th  Edition TNM stage groupings included patients who had 
received preoperative induction therapy (neoadjuvant) and/
or postoperative adjuvant therapy. The availability of these 
data led to the ability to explicitly defi ne cTNM and ypTNM 
cohorts and stages. 1  ,  3  ,  5  –  6  These data refl ect the diffi cult land-
scape of clinical staging for esophageal cancer and the current 
 preference for treating locally advanced esophageal cancer 
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with  neoadjuvant therapy. In comparison with previous edi-
tions, analysis of this large dataset illuminated signifi cant dif-
ferences in outcome when comparing the same stage groups 
between patients receiving neoadjuvant therapy versus those 
treated with surgery alone. Therefore, it was necessary to con-
struct a distinct composition of stage groupings for ypTNM. 5  –  6  

 The clinical modalities currently available for pretreatment 
staging are often inaccurate, resulting in frequent understaging 
and overstaging. This ultimately leads to the potential for sub-
optimal treatment of esophageal cancers. When comparing 
survival of clinically staged patients with that of patients with 
equivalent pathological stage, it is evident that prognoses are 
not equivalent. 1  –  4  The prognosis for clinically staged early can-
cers is clearly worse, indicating that cTNM for these cancers is 
understaged compared with pTNM. Conversely, apparently 
advanced cTNM cancers carry a somewhat better prognosis 
than equivalent pTNM cancers. In part, this may be the result 
of earlier cancers being overstaged and in part because of the 
random effect of neoadjuvant and adjuvant therapy on more 
advanced-stage cancers. Although this approach may change 
in the future, the 8 th  Edition TNM staging system refl ects the 
widespread use of neoadjuvant therapy. 

 There are limitations in the data that were available to con-
struct cTNM cohorts and clinical stage groups for this edition. 
The exact modalities used to arrive at a clinical stage before the 
initiation of therapy were not available for analysis. Patients not 
offered surgery, deemed inoperable, or undergoing exploratory 
surgery without esophagectomy were relatively poorly repre-
sented in the data. In addition, patients undergoing surgery alone 
with pT4 and/or M1 cancers represent a select population; plac-
ing these categories into stage groups, therefore, required either 
combining some categories or using consensus to arrive at stage 
grouping, noting that in general, their prognosis was poor.  

    ANATOMY 

    Primary Site(s) 

 The esophagus traverses three anatomic compartments: cervical, 
thoracic, and abdominal. The thoracic esophagus is divided arbi-
trarily into equal thirds: upper, middle, and lower (Table  16.1 ). 

However, the clinical importance of the primary site of an esoph-
ageal cancer is related less to its position in the esophagus than 
to its relation to adjacent structures (Fig.  16.1 ).

    The esophageal wall has three layers: mucosa, submu-
cosa, and muscularis propria (Fig.  16.2 ). The  mucosa  is com-
posed of epithelium, lamina propria, and muscularis 
mucosae. A basement membrane isolates the epithelium 
from the rest of the esophageal wall. In the columnar-lined 
esophagus, the muscularis mucosae may be a two-layered 
(duplicated) structure. The clinical importance of this dupli-
cate layer is questionable. 7  ,  8  The outer layer is considered the 
true boundary. The mucosal division may be classifi ed as m1 
(epithelium), m2 (lamina propria), or m3 (muscularis muco-
sae). 9  The  submucosa  has no landmarks, but it may be 
divided into inner (sm1), middle (sm2), and outer (sm3) 
thirds. 9  The  muscularis propria  has inner circular and outer 
longitudinal muscle layers. There is no serosa; rather,  adven-
titia  (periesophageal connective tissue) lies directly on the 
muscularis propria.

      Location 

   Cervical Esophagus 
 Cancers located in the cervical esophagus are staged as 
upper thoracic esophageal cancers, not as head and neck 
cancers. 

 Anatomically, the cervical esophagus lies in the neck, 
bordered superiorly by the hypopharynx and inferiorly by 
the thoracic inlet, which lies at the level of the sternal notch. 
It is subtended by the trachea, carotid sheaths, and verte-
brae. Although the length of the esophagus differs some-
what with body habitus, gender, and age, typical endoscopic 
measurements for the cervical esophagus measured from 
the incisors are from 15 to <20 cm (Fig.  16.1 ). If esophagos-
copy is not available, location may be assessed by computed 
tomography (CT). If the epicenter of the tumor begins above 
the sternal notch, the location is defi ned as cervical 
esophagus.  

   Upper Thoracic Esophagus 
 The upper thoracic esophagus is bordered superiorly by the 
thoracic inlet and inferiorly by the lower border of the azygos 

   Table 16.1    Primary site of esophageal cancer based on proximal edge of tumor   

 Esophageal location 

 Anatomic 
name 

 Compartment 
ICD-O-3  ICD-O-3  Name  Anatomic boundaries 

 Typical 
esophagectomy, cm 

 Cervical  C15.0  C15.3  Upper  Hypopharynx to sternal notch  15 to <20 
 Thoracic  C15.1  C15.3  Upper  Sternal notch to azygos vein  20 to <25 

 C15.4  Middle  Lower border of azygos vein to inferior pulmonary vein  25 to <30 
 C15.5  Lower  Lower border of inferior pulmonary vein to EGJ  30 to <40 

 Abdominal  C15.2  C15.5  Lower  EGJ to 2 cm below EGJ  40 to 45 
 C16.0  EGJ/cardia  EGJ to 2 cm below EGJ  40 to 45 
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  Fig. 16.1    Anatomy of 
esophageal cancer primary site, 
including typical endoscopic 
measurements of each region 
measured from the incisors. 
Exact measurements depend on 
body size and height. Location of 
cancer primary site is defi ned by 
cancer epicenter. EGJ, 
esophagogastric junction; LES, 
lower esophageal sphincter; UES, 
upper esophageal sphincter       

vein. Anterolaterally, it is surrounded by the trachea, aortic 
arch, and great vessels, posteriorly by the vertebrae. Typical 
endoscopic measurements from the incisor teeth are from 20 
to <25 cm (Fig.  16.1 ). On CT, to determine the location, the 
epicenter of an upper thoracic cancer is visible between the 
sternal notch and the azygos vein.  

   Middle Thoracic Esophagus 
 The middle thoracic esophagus is bordered superiorly by the 
lower border of the azygos vein and inferiorly by the lower 
border of the inferior pulmonary vein. It is sandwiched 
between the pulmonary hilum anteriorly, descending tho-
racic aorta on the left, and vertebrae posteriorly; on the right, 
it lies freely on the pleura. Typical endoscopic measurements 
from the incisors are from 25 to <30 cm (Fig.  16.1 ). On CT, 
to determine the location, the epicenter of a middle thoracic 

cancer is between the azygos vein and the inferior pulmo-
nary vein.  

   Lower Thoracic Esophagus/Esophagogastic 
Junction (EGJ) 
 The lower thoracic esophagus is bordered superiorly by the 
lower border of the inferior pulmonary vein and inferiorly by 
the stomach. It is bordered anteriorly by the pericardium, 
posteriorly by vertebrae, and on the left by the descending 
thoracic aorta. It normally passes through the diaphragm to 
reach the stomach, but there is a variable intra-abdominal 
portion, and in the presence of a hiatal hernia, this portion 
may be absent. Typical endoscopic measurements from the 
incisors are from 30 to 40 cm (Fig.  16.1 ). On CT, to deter-
mine the location, the epicenter of a lower thoracic esopha-
gus/EGJ cancer is below the inferior pulmonary vein. The 
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abdominal esophagus is included in the lower thoracic 
esophagus. Cancers involving the EGJ that have their epicen-
ter within the proximal 2 cm of the cardia (Siewert types I/II) 
are to be staged as esophageal cancers. Cancers whose epi-
center is more than 2 cm distal from the EGJ, even if the EGJ 
is involved, will be staged using the stomach cancer TNM 
and stage groupings (see Chapter   17    ).    

    Regional Lymph Nodes 

 Esophageal lymphatic drainage is intramural and longitudi-
nal. The lymphatic network within the esophagus is concen-
trated in the submucosa, although lymphatic channels also 
are present in the lamina propria. This arrangement may per-
mit lymphatic metastases early in the course of the disease 
from otherwise superfi cial cancers. 10  Lymphatic drainage of 
the muscularis propria is more limited, but lymphatic chan-
nels pierce this layer to drain into regional lymphatic chan-
nels and lymph nodes in the periesophageal fat. Up to 43 % of 
autopsy dissections demonstrate direct drainage from the 
submucosal plexus into the thoracic duct, which facilitates 
systemic metastases. 11  –  13  The longitudinal nature of the sub-
mucosal lymphatic plexus permits lymphatic metastases 
orthogonal to depth of tumor invasion. 14  The implication of 
the longitudinal nature of lymphatic drainage is that the ana-
tomic site of the cancer and the lymph nodes to which lym-
phatics drain from that site may not be the same (Fig.  16.3 ).

   Therefore it follows, and analysis of data supports, that 
regional lymph nodes for all locations in the esophagus dis-
cussed in this chapter extend from periesophageal cervical nodes 
to celiac nodes (Figs.  16.3  and  16.4 ). The nomenclature for tho-
racic and abdominal regional lymph nodes is listed in Fig.  16.3 . 
The nomenclature for cervical regional lymph nodes follows 
that of head and neck chapters (see Chapter   6    ) and are located in 
periesophageal levels VI and VII. Lymph nodes in continuity 
with the esophagus would be considered regional.

   The specifi c regional lymph nodes are as follows:

•    Right lower cervical paratracheal nodes: between 
the supraclavicular paratracheal space and apex of 
the lung  

•   Left lower cervical paratracheal nodes: between the 
supraclavicular paratracheal space and apex of the 
lung  

•   Right upper paratracheal nodes: between the intersec-
tion of the caudal margin of the brachiocephalic artery 
with the trachea and the apex of the lung  

•   Left upper paratracheal nodes: between the top of the 
aortic arch and apex of the lung  

•   Right lower paratracheal nodes: between the intersec-
tion of the caudal margin of the brachiocephalic artery 
with the trachea and cephalic border of the azygos vein  

•   Left lower paratracheal nodes: between the top of the 
aortic arch and the carina  

•   Subcarinal nodes: caudal to the carina of the trachea  

  Fig. 16.2    Esophageal wall       
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•   Upper thoracic paraesophageal lymph nodes: from the 
apex of the lung to the tracheal bifurcation  

•   Middle thoracic paraesophageal lymph nodes: from 
the tracheal bifurcation to the caudal margin of the 
inferior pulmonary vein  

•   Lower thoracic paraesophageal lymph nodes: from the 
caudal margin of the inferior pulmonary vein to the EGJ  

•   Pulmonary ligament nodes: within the right inferior 
pulmonary ligament  

•   Pulmonary ligament nodes: within the left inferior pul-
monary ligament  

•   Diaphragmatic nodes: lying on the dome of the dia-
phragm and adjacent to or behind its crura  

•   Paracardial nodes: immediately adjacent to the gastro-
esophageal junction  

•   Left gastric nodes: along the course of the left gastric 
artery  

•   Common hepatic nodes: immediately on the proximal 
common hepatic artery  

•   Splenic nodes: immediately on the proximal splenic 
artery  

•   Celiac nodes: at the base of the celiac artery  
•   Cervical periesophageal level VI lymph nodes (see 

Chapter   6    )  
•   Cervical periesophageal level VII lymph nodes (see 

Chapter   6    )     

    Metastatic Sites 

 Sites of distant metastases are those not in direct continu-
ity with the esophagus, and include nonregional lymph 
nodes (M1).   

a b c

  Fig. 16.3    ( A–C ) Lymph node maps for esophageal cancer. Regional 
lymph node stations for staging esophageal cancer from left ( A ), right 
( B ), and anterior  (C) . 1R, Right lower cervical paratracheal nodes, 
between the supraclavicular paratracheal space and apex of the lung. 
1 L, Left lower cervical paratracheal nodes, between the supraclavicular 
paratracheal space and apex of the lung. 2R, Right upper paratracheal 
nodes, between the intersection of the caudal margin of the brachioce-
phalic artery with the trachea and the apex of the lung. 2 L, Left upper 
paratracheal nodes, between the top of the aortic arch and the apex of 
the lung. 4R, Right lower paratracheal nodes, between the intersection 
of the caudal margin of the brachiocephalic artery with the trachea and 
cephalic border of the azygos vein. 4 L, Left lower paratracheal nodes, 
between the top of the aortic arch and the carina. 7, Subcarinal nodes, 
caudal to the carina of the trachea. 8U, Upper thoracic paraesophageal 

lymph nodes, from the apex of the lung to the tracheal bifurcation. 8 M, 
Middle thoracic paraesophageal lymph nodes, from the tracheal bifur-
cation to the caudal margin of the inferior pulmonary vein. 8Lo, Lower 
thoracic paraesophageal lymph nodes, from the caudal margin of the 
inferior pulmonary vein to the EGJ. 9R, Pulmonary ligament nodes, 
within the right inferior pulmonary ligament. 9 L, Pulmonary ligament 
nodes, within the left inferior pulmonary ligament. 15, Diaphragmatic 
nodes, lying on the dome of the diaphragm and adjacent to or behind its 
crura. 16, Paracardial nodes, immediately adjacent to the gastroesopha-
geal junction. 17, Left gastric nodes, along the course of the left gastric 
artery. 18, Common hepatic nodes, immediately on the proximal com-
mon hepatic artery. 19, Splenic nodes, immediately on the proximal 
splenic artery. 20, Celiac nodes, at the base of the celiac artery       
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    RULES FOR CLASSIFICATION 

   T 

 Malignant cells confi ned to the esophageal epithelium are 
categorized as Tis (high-grade dysplasia). Cancers confi ned 
to the mucosa are T1a (intramucosal), and those that invade 
beyond, but are confi ned to the submucosa, are T1b (submu-
cosal). Cancers confi ned to the muscularis propria are T2. 
Cancers invading the adventitia are T3. Cancers invading 
adjacent structures are T4, which are subcategorized into 
T4a and T4b (See Fig.  16.5 ).   

   N 

 The data on which this chapter is based demonstrate that the 
total number of lymph nodes containing metastases (positive 
nodes) is an important prognostic factor. In classifying N, the 
data support convenient coarse groupings of number of posi-
tive nodes (zero, one to two, three to six, seven or more). These 
groups have been designated N1 (one to two), N2 (three to 
six), and N3 (seven or more) (Fig.  16.5 ). Nevertheless, there 
are no sharp cut points; rather, each additional positive node 
reduces survival. Clinical determination of the number of pos-
itive lymph nodes is possible and correlates with survival. 15  –  17   

   M 

 If there is no evidence of metastasis to distant sites, the cat-
egory is M0. If metastases to distant sites are evident, these 
are categorized as M1 (Fig.  16.5 ).  

   Classifi cations 

 Staging recommendations presented in this chapter for both 
squamous cell carcinoma and adenocarcinoma of the esoph-
agus and EGJ apply to clinical staging (cTNM; newly diag-
nosed, not yet treated patients), pathological staging (pTNM) 
for patients directly undergoing resection without prior treat-
ment, and patients who have received preoperative therapy 
(ypTNM).  

    Clinical Classifi cation (c, yc) 

 Clinical assessment begins with a patient's history and physi-
cal examination. The recent onset of dysphagia and weight 
loss often heralds at least locally advanced disease. Abnormal 
physical fi ndings suggesting distant metastasis, such as pal-
pable lymphadenopathy or subcutaneous masses, should 
prompt immediate defi nition of the cause via imaging, aspi-
ration cytology, biopsy, or other methods. 

  Fig. 16.4    Celiac lymph node        
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 Imaging and endoscopy currently are critical components 
of clinical staging. This section describes current recommen-
dations for studies to defi ne T, N, and M. Blood-based assays 
and tumor genomics analysis so far have not identifi ed vali-
dated biomarkers to inform staging. 

    Imaging (cN,cM) 
 Given the disparity in outcomes when comparing esopha-
geal cTNM with pTNM staging, there clearly is a need for 
more accurate and precise clinical staging modalities. It is 
important for physicians to clearly indicate in the medical 
record the modalities used to determine clinical stage (e.g., 
endoscopy with or without biopsy, endoscopic resection, CT, 
fl uorine- 18 fl uoro-2-deoxy- d -glucose [FDG] positron emis-
sion tomography [PET]/CT, endoscopic ultrasound [EUS] 
with or without fi ne-needle aspiration [FNA]). These data 
will inform future clinical staging systems. 

 CT of the chest and abdomen with oral and intravenous 
contrast frequently is the initial imaging modality used to 
determine the proximity of the tumor to other structures, 

as well as the cN and cM categories. PET/CT with FDG is 
used to further refi ne cN category away from the primary 
tumor, and is more sensitive than CT for determining cM cat-
egory. 18  –  26  Some of these studies suggest that FDG PET/CT 
may also be useful in estimating the extent of gastric tumor 
extension for lower EGJ tumors, especially in obstructing 
tumors of the esophagus (Fig.  16.1 ). 

 CT of the chest and abdomen with intravenous and oral 
contrast and FDG PET/CT imaging may be used to describe 
the primary cancer in terms of location in the cervical, upper 
thoracic, middle thoracic, lower thoracic, or abdominal 
esophagus, as well as its orientation to other structures. 
Determination of locoregional involvement with regard to 
adjacent structures is important in treatment planning. 
However, CT of the chest and abdomen and FDG PET/CT 
have a limited role in determining primary tumor category 
(cT). The inability to differentiate between cT1, cT2, and 
cT3 and invasion of adjacent structures (cT4) is a major 
limitation in the use of CT for the primary tumor category 
(cT). Additionally, although the intensity of FDG uptake 

  Fig. 16.5    T, N, and M categories. Primary tumor (T) is classifi ed by depth of tumor invasion. Regional lymph node categories are determined by 
metastatic burden. Distant metastatic sites are designated M1       
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and cT category are positively related, this association is 
weak. 18  ,  27  ,  28  

 CT of the chest and abdomen with intravenous and oral 
contrast and FDG PET/CT imaging may be used to describe 
locoregional (cN) lymph nodes. Unfortunately, CT and FDG 
PET/CT imaging are not optimal for detecting locoregional 
nodal metastasis because of their low accuracy. 18  ,  19  ,  21  –  23  ,  26  In 
clinical practice, locoregional nodes generally are suspicious 
for tumor involvement when round and/or >10 mm in short 
axis diameter. The portocaval lymph node, however, is an 
exception to these criteria. This lymph node has an elongated 
shape with a long transverse diameter and small anterior pos-
terior diameter, and relying on measurement alone would 
result in frequent false positive interpretations. Additionally, 
the diagnostic benefi t of FDG PET/CT is especially limited 
in patients with an early T category (pT1) because of the low 
prevalence of nodal and distant metastases and the high rate 
of false positive PET fi ndings. 27  ,  29  Because the criteria for cN 
category have not been defi ned rigorously in peer-reviewed 
literature, the current cN category requires evaluation of the 
size, shape, and number of abnormal lymph nodes in deter-
mining the cN category by imaging. As we make an effort to 
make clinical stage more accurate, obtaining histologic sam-
ples through various endoscopic techniques (endobronchial 
ultrasound, EUS-FNA) also should be considered. 

 CT of the chest and abdomen with intravenous and oral 
contrast and FDG PET/CT imaging are useful in detecting 
distant metastasis (cM). The addition of FDG PET/CT imag-
ing to conventional clinical staging improves the detection of 
distant metastases missed or not visualized on CT of the 
chest and abdomen. However, a potential pitfall is the poor 
detection of hepatic metastases when the CT component of 
the FDG PET/CT is performed without intravenous contrast. 
An additional pitfall is the high rate of false positive PET 
fi ndings that may result in unnecessary additional investiga-
tions. 23  ,  25  –  27  ,  29  ,  30  Furthermore, the diagnostic benefi t of per-
forming FDG PET/CT may be limited if comprehensive 
conventional staging, including CT of the chest, abdomen 
and pelvis; EUS; and sonography of the neck, is performed. 

 Recent improvements in magnetic resonance (MR) imag-
ing techniques have resulted in better imaging quality and 
improved determination of cT and cN categories. 31  –  33  In 
addition, whole-body MR imaging with or without diffusion 
weighting may have a role in cM categorization. However, a 
current limitation is that because MR imaging is not com-
monly performed in the staging of patients with esophageal 
cancer, the studies indicating its utility in staging are small, 
and the ultimate role of MR imaging in staging is uncertain.  

    Endoscopy (cT, cN, c/pM, G, L) 
 Esophagoscopy with multiple biopsies provides information 
on cancer location (L) and tissue to determine the cell type 
and histologic grade (G) of the tumor. Location of the pri-
mary tumor in relation to the EGJ should always be docu-

mented for purposes of appropriate staging and therapy. The 
presence of skip lesions (multiple discrete lesions) should be 
recorded and included in the overall length of the tumor. This 
requires the suffi x  m : T(m). 

 The clinical assessment of depth of tumor invasion and 
nodal involvement, as well as some limited areas of distant 
disease, may be facilitated by the use of EUS or EUS-
FNA. Esophageal staging is best performed with the use of 
commercially available ultrasound endoscopes with multi-
frequency (5-, 7.5-, 10-, and 12-MHz) radial transducers. 34  

 Sonographic evaluation is performed as the instrument is 
withdrawn starting at the pylorus. Orienting the images in an 
anteroposterior axis enables careful assessment of anatomic 
landmarks to permit correlation with the location of the 
tumor, lymph nodes, and surrounding organs. The individual 
layers of the gastrointestinal wall are visualized throughout 
the examination, to correlate the extent of the tumor relative 
to the alternating bright and dark layers seen on ultrasound. 
On the basis of in vitro studies, the fi rst two layers (bright 
and dark starting at the lumen) correspond to the acoustical 
interface and mucosa, the third (bright) layer corresponds to 
the submucosa, the fourth (dark) layer to the muscularis pro-
pria, and the fi fth (bright) layer to the adventitia. 35  Alterations 
in thickness of individual layers are identifi ed, permitting an 
estimate of depth of tumor invasion (cT). 

 The presence of a mass in the esophagus usually is diag-
nosed as a hypoechoic or dark thickening in one or more 
layers, or loss of the usual layer pattern. 34  ,  35  The fi rst bright 
layer, which represents a transition echo layer, rarely is lost 
or thickened. Thickening of the second layer, or the inner 
dark layer, suggests a cT1 tumor. Although at higher EUS 
frequencies of 10 or 12 MHz one should be able to distin-
guish tumors limited to the mucosa (cT1a) from those 
extending into the submucosa (cT1b), most studies have 
shown poor accuracy. 36  –  39  A dark thickening extending from 
the second to the third layer (mucosa and submucosa) but not 
reaching the fourth layer (muscularis propria) is evidence of 
a T1b tumor. A dark thickening extending to the fourth layer 
with a smooth outer border is associated with a cT2 tumor. 

 Suspicious nodules or lesions known to be malignant that 
are identifi ed on endoscopy as potentially superfi cial should 
be excised by endoscopic resection to provide the best avail-
able determination of tumor depth in early carcinomas. 
Ultimately, a cancer that is completely removed by endo-
scopic resection (negative deep margin designated by a 
pathologist) should be designated as pT. The fi nal stage des-
ignation of a patient who has undergone endoscopic resec-
tion followed by esophagectomy must take into account all 
pathology results, using the deepest point of invasion for the 
fi nal pT category. 

 Complete loss of all the layers, associated with an irregu-
lar outer surface, indicates penetration beyond the muscula-
ris propria, consistent with a cT3 tumor in the esophagus. If 
the dark thickening extends to the pleura, pericardium, 
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 azygos vein, diaphragm, or peritoneum, the tumor is catego-
rized as cT4a. Extension through the muscularis propria with 
loss of the echogenic stripe separating the esophagus from 
surrounding structures, such as the aorta, heart, lung paren-
chyma, or other adjacent structure, indicates a cT4b tumor. 

 The lymphatic drainage areas routinely investigated are 
both regional and nonregional (cN, cM), including the peri-
tumoral, paratracheal, subcarinal, crural, celiac axis, splenic 
vein, portacaval, and gastrohepatic ligament areas. The pres-
ence of hypoechoic, rounded, sharply demarcated structures 
in these areas is considered diagnostic of malignant lymph 
nodes. 34  ,  36  ,  37  Histologic confi rmation of nodal disease (cN) 
by EUS-FNA is strongly encouraged. 39  ,  40  Since the 7 th  
Edition of AJCC staging, clinical nodal staging in these areas 
has required documentation of the number and location of 
suspicious nodes. The appropriate nodal staging by EUS 
should include reporting of the number of suspicious nodes 
seen during the examination, followed by interpretation of 
the categorization according to AJCC N criteria: no suspi-
cious nodes, N0; one or two suspicious nodes, N1; three to 
six suspicious nodes, N2; and seven or more suspicious 
nodes, N3. 

 Parts of the liver are readily seen with EUS with the endo-
scope positioned in the antrum and along the lesser curva-
ture and cardia, permitting the identifi cation of liver 
metastases (M1). Similarly, the presence of ascites adjacent 
to the stomach raises suspicion for peritoneal metastases, if 
other causes of ascites are ruled out. 41  ,  42  This, however, has 
not been shown to be a reliable indicator of M1 disease. If 
the site of distant metastases is seen on imaging or on EUS 
without histologic confi rmation, the metastases should be 
considered clinically determined (cM1). If a biopsy is per-
formed (strongly encouraged) and there is pathological con-
fi rmation of cancer, then it is assigned pM1 for the clinical 
classifi cation. 43    

    Pathological Classifi cation (p, yp) 

 Comparing the survival of patients receiving surgery alone 
(pTNM) with that of patients receiving neoadjuvant therapy 
(ypTNM) with equivalent pathological classifi cations, it is 
evident that prognostic implications for neoadjuvant stage 
classifi cations differ from those of equivalent pathological 
stage classifi cations (pTNM). 2 , 4 –   6  Survival of node-negative 
patients receiving neoadjuvant therapy (ypN0) is worse than 
that of equivalently pathologically staged patients undergo-
ing esophagectomy alone (pN0); the prognosis of node- 
positive patients receiving neoadjuvant therapy (ypN+) is 
either worse or no better than that of equivalently staged 
patients receiving esophagectomy alone (pN+). Therefore, 
separate stage groupings for p and yp groupings are needed 
to stage patients more accurately within each treatment 
algorithm. 

 Accurate pathological staging requires careful examina-
tion of the gross specimen in terms of tumor size, shape, con-
fi guration, location, distance from margins (proximal, distal, 
and radial/circumferential), and nodal dissection. 
Amalgamation with clinical data is critical for pretreatment 
length or for fi nal depth determination in patients who have 
undergone previous endoscopic resection. Pretreatment clin-
ical M category (cM) would be included in the defi nition of 
ypTNM unless upstaged from cM0 to pM1 after resection 
(ypTypNcM). 

    Adjacent Structures 
 In close proximity to the esophagus lie the pleura, perito-
neum, pericardium, azygos vein, and diaphragm. Cancers 
invading these structures are subcategorized as T4a. The 
aorta, arch vessels, airway, and vertebral body also are 
nearby, but cancers invading these structures are subcatego-
rized as T4b.  

    Regional Lymph Node Assessment 
 Data demonstrate that in general, the more lymph nodes 
resected, the better the survival, which may be the result of 
either improved N categorization or a therapeutic effect of 
lymphadenectomy. Based on worldwide data, the adequacy 
of lymphadenectomy depends on T categorization. For pT1, 
approximately 10 nodes must be resected to maximize sur-
vival; for pT2, 20 nodes; and for pT3 or pT4, 30 nodes or 
more. 44  Based on different data and analysis methods that 
focus on maximizing sensitivity, others have suggested that 
an adequate lymphadenectomy requires resecting 12 to 23 
nodes. 45  ,  46  However, to determine pN category adequately, 
paradoxically more nodes must be resected for early-stage 
cancers than for advanced-stage cancers. 47  Overall, it is desir-
able to resect as many regional lymph nodes as possible, bal-
ancing the extent of lymph node resection necessary to 
accurately determine pN and maximize survival without 
unnecessarily increasing the morbidity of radical 
lymphadenectomy. 

 Optimal lymph node yield and staging depend on the 
amount of nodal tissue resected by the surgeon as well as 
specimen handling by pathology personnel. The periesoph-
ageal soft tissue should be dissected thoroughly to maxi-
mize the lymph node yield. In cases in which lymph node 
tissue is submitted so that nodes may be individually 
counted, the number of lymph nodes should be documented 
in the pathology report. In cases in which the nodal speci-
mens are received in multiple fragments, accurate lymph 
node count may not be possible, and this fi nding should be 
documented. However, in such cases, the surgeon should 
note the number of lymph nodes submitted in the frag-
mented specimen. 

 In patients who have received neoadjuvant therapy, lymph 
nodes may undergo atrophy and may be diffi cult to recog-
nize macroscopically. Extent of lymphadenectomy may not 
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be as related to survival as in pTNM. 4 , 5  In these cases, histo-
logic assessment of most of the periesophageal soft tissue is 
helpful to retrieve grossly impalpable lymph nodes. 

 Following neoadjuvant treatment, the lymph node paren-
chyma shows fi brosis, lymphoid depletion, and acellular mucin 
lakes. Lymph nodes with these changes, and without any via-
ble tumor cells, should be considered negative for metastasis. 
Immunohistochemical stains, such as cytokeratin AE1/AE3, 
may be used to confi rm the presence of rare residual tumor 
cells. However, as false positive results may occur, they should 
be interpreted in conjunction with morphologic fi ndings.  

    Distant Metastasis 
 The categorization of distant metastasis for pathological staging 
may be cM0, cM1, or pM1. Extensive imaging is not required 
to assign cM0. Distant metastasis identifi ed on imaging or dur-
ing surgery but not biopsied is assigned cM1. Histologic evi-
dence of distant metastasis is categorized as pM1. 

 In postneoadjuvant therapy staging (yp), the M category is 
identifi ed during clinical staging and is not changed based on 
the response to therapy, unless upstaged from cM0 to pM1.    

    PROGNOSTIC FACTORS 

    Prognostic Factors Required for Stage Grouping 

 Histopathologic cell type is an important prognostic factor 
for all staging efforts in esophageal cancer. Recent genomic 
alteration analyses demonstrated that gastroesophageal ade-
nocarcinomas may be classifi ed molecularly into different 
subgroups, and that squamous cell and adenocarcinomas of 
the esophagus and EGJ are genomically distinct. 48  Extensive 
data analysis also indicates that survival by stage is distinctly 
different for squamous cell carcinoma and adenocarcinoma, 
requiring a separate stage grouping system. Therefore, each 
major cell type is given its own section. 

    Squamous Cell Carcinoma 
 Squamous cell carcinoma is defi ned as a squamous neoplasm 
arising from the esophageal squamous epithelium that pen-
etrates the epithelial basement membrane and infi ltrates the 
lamina propria or deeper layers of the esophageal wall. It is 
characterized by a variable amount of keratinization, which is 
visualized in the form of dense eosinophilic, opaque cytoplasm. 
Higher-grade lesions show increased cytologic atypia and a 
progressively decreasing amount of nests with keratinization. 

 Histologic grade and location are required for staging 
esophageal squamous cell cancer. 

   Histologic Grade (G) 
 Histologic grade for squamous cell carcinoma is defi ned as 
follows:

 G  G Defi nition 
 G1  Well-differentiated squamous cell carcinoma. In well-

differentiated squamous cell carcinoma, there is prominent 
keratinization and a minor component of nonkeratinizing 
basal-like cells. The keratin component shows squamous 
pearls akin to the appearance of nonneoplastic squamous 
epithelium (normal esophageal squamous epithelium does 
not keratinize). Tumor cells are arranged in sheets, and 
mitotic counts are low compared with those for moderately 
and poorly differentiated tumors. 49  

 G2  Moderately differentiated squamous cell carcinoma. This is 
the most common histologic type, demonstrating variable 
histologic features, ranging from parakeratotic to poorly 
keratinizing lesions. Generally, squamous pearl formation 
is absent. However, defi nite histologic criteria for 
moderately differentiated squamous cell carcinoma are not 
established, thus grading is affected by interobserver 
variability. 49  

 G3  Poorly differentiated squamous cell carcinoma. This 
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. 49  Note that every 
effort should be made to avoid signing out a histologic 
grade as “undifferentiated.” If this cannot be resolved, the 
cancer should be staged as a G3 squamous cell 
carcinoma. 

   Grading of cancers based on biopsy specimens follows 
the aforementioned guidelines that are applicable to resec-
tion specimens. Every attempt must be made to grade tumors 
on preoperative specimens, because this may be the only 
available material for cTNM, pTNM, and ypTNM staging. 
The overall grade is assigned based on the foci with the high-
est grade within the specimen. 

 In the posttreatment setting, therapy-related changes 
often preclude accurate grading of tumors. This is problem-
atic especially in cases in which the residual tumor cells are 
dispersed as single, atypical cells within the esophageal wall. 
In such situations, the cancer may be upstaged inaccurately 
to poorly differentiated carcinoma. 50  

 If grade is not available, it should be recorded as GX. See 
AJCC Prognostic Stage Groups for instructions on incorpo-
rating GX in the pathological stage group. AJCC Level of 
Evidence: II  

   Location (L) 
 See Anatomy—Primary Site(s) in this chapter for a descrip-
tion of the cervical esophagus, upper thoracic esophagus, 
middle thoracic esophagus, and lower thoracic esophagus/
EGJ. AJCC Level of Evidence: II   

    Adenocarcinoma 
 Adenocarcinoma is defined as a neoplasm composed of 
atypical glands in which the epithelial cells breach the base-
ment membrane of the glands and infiltrate the surround-
ing lamina propria or muscularis mucosae  (intramucosal 
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 adenocarcinoma). Deeply invasive adenocarcinoma is 
defined as infiltration of neoplastic glands into the submu-
cosa or deeper layers of the esophageal wall. AJCC Level of 
Evidence: I 

 Grade is required for staging esophageal adenocarcinoma. 

   Defi nition of Histologic Grade (G) 
 Grading of adenocarcinoma is based on the proportion of 
tumor that is composed of glands. 51 
 G  G Defi nition 
 G1  Well-differentiated adenocarcinoma. In these tumors, 

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

 G2  Moderately differentiated adenocarcinoma. In these 
tumors, 50–95 % of the tumor shows gland formation. 
Most adenocarcinomas are categorized as moderately 
differentiated tumors. 

 G3  Poorly differentiated adenocarcinoma. These tumors 
are composed predominantly of nests and sheets of 
neoplastic cells. Only <50 % of the tumor shows 
gland formation. 

   In biopsy specimens of well-differentiated tumors, the 
infi ltrating component may be diffi cult to recognize as inva-
sive. Grading of cancers on biopsy specimens follows the 
aforementioned guidelines that are applicable to resection 
specimens. The overall grade is assigned based on the foci 
with the highest grade within the specimen. 

 Note that every effort should be made to avoid signing out 
a histologic grade as “undifferentiated.” If this cannot be 
resolved, the cancer should be staged as a G3 squamous cell 
carcinoma. AJCC Level of Evidence: II   

   Adenosquamous Carcinoma 
 Adenosquamous carcinoma is defi ned as a neoplasm com-
posed of elements of adenocarcinoma and squamous cell 
carcinoma, which remain clearly distinguishable within the 
tumor. These are to be staged as squamous cell cancers. 
AJCC Level of Evidence: I   

    Additional Factors Recommended 
for Clinical Care 

    Tumor Length 
 Tumor length may be a strong surrogate benchmark for the 
presence or absence of nodal disease in early- to 
intermediate- stage esophageal cancer. If skip lesions are 
present (multiple discrete lesions), these should be consid-
ered in overall length so that length is measured from the 
top of the highest lesion to the bottom of the lowest. The 
suffi x  m —T(m)—is required in this instance. AJCC Level 
of Evidence: II  

    Lymphovascular Invasion 
  Lymphovascular invasion  (LVI) refers to the presence of 
malignant cells within an endothelial-lined space, and cor-
relates with the ability of the cancer to metastasize. It there-
fore is an important predictor of outcome. The presence or 
absence of LVI in preoperative biopsies, as well as resection 
specimens, should be documented. Whenever possible, inva-
sion of lymphatic vessels should be reported separately from 
vascular invasion, as this may portend a difference in prog-
nosis. AJCC Level of Evidence: II  

    Histoviability 
 Neoadjuvant therapy induces a spectrum of changes within 
the tumor and nonneoplastic tissue of the esophagus. 
Residual cancer cells often are present only in the form of 
small nests or as single cells dispersed within the esophageal 
wall. The residual cancer is admixed with fi brosis and elasto-
sis. Fibrosis causes signifi cant obliteration of the histologic 
boundaries and hampers accurate assessment of depth of 
invasion. 50  

 The tumor regression grading system described by 
Mandard et al. 52  appears to be the most widely used system 
to assess response to therapy. 53  AJCC Level of Evidence: II  

    Surgical Margin: R Category 
 Assessment of the surgical margin (R category) applies only 
to a surgically resected specimen. In addition to proximal 
and distal margins of resection, the status of the radial or 
circumferential margin of resection determines whether the 
tumor has been excised completely. The surgical margin is 
based on a combination of intraoperative assessment by the 
surgeon and pathological evaluation of the resected speci-
men. R0 indicates no evidence of residual tumor. R1 indi-
cates presence of microscopic tumor at margins, as defi ned 
by College of American Pathologists (CAP); however, the 
Royal College of Pathologists (RCP) R1 defi nition includes 
tumors within a 1-mm margin. Macroscopically visible 
tumor at margins is classifi ed as R2. Presence of tumor cells 
at the inked radial margin constitutes a positive margin by 
CAP criteria. 

 Tumors undergoing endoscopic resection should be 
assessed at the deepest (vertical) margin. Lateral margins 
typically are not useful in piecemeal mucosal resection cases 
and should not be considered in R designation. Lateral mar-
gins may be considered important in cases in which endo-
scopic submucosal dissection has been performed, and there 
is one complete resection specimen. AJCC Level of 
Evidence: I  

    Extranodal Extension 
 Extranodal extension, or extracapsular lymph node invasion, 
is the extension of tumor cells through the lymph node cap-
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sule into the perinodal soft tissue. It is encountered more fre-
quently in patients with node-positive adenocarcinoma than 
in those with node-positive squamous cell carcinoma. 54  
AJCC Level of Evidence: II  

     HER2  (Adenocarcinoma Only) 
 Overexpression or amplifi cation of  HER2  in an adenocarci-
noma tumor specimen directs the choice of systemic therapy 
for patients with advanced, incurable disease, but is not yet 
validated as a prognostic biomarker. AJCC Level of 
Evidence: II 

 At this time, there are no validated serum biomarkers that 
direct staging or therapy for squamous cell carcinoma of the 
esophagus.    

    RISK ASSESSMENT MODELS 

 The AJCC recently established guidelines that will be used 
to evaluate published statistical prediction models for the 
purpose of granting endorsement for clinical use. 55  Although 
this is a monumental step toward the goal of precision medi-
cine, this work was published only very recently. Therefore, 
the existing models that have been published or may be in 
clinical use have not yet been evaluated for this cancer site 
by the Precision Medicine Core of the AJCC. In the future, 
the statistical prediction models for this cancer site will be 
evaluated, and those that meet all AJCC criteria will be 
endorsed.  

    DEFINITIONS OF AJCC TNM 

    Defi nition of Primary Tumor (T) 

    Squamous Cell Carcinoma and Adenocarcinoma 
 T Category  T Criteria 
 TX  Tumor cannot be assessed 
 T0  No evidence of primary tumor 
 Tis  High-grade dysplasia, defi ned as malignant cells 

confi ned to the epithelium 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 

the aorta, vertebral body, or airway 

        Defi nition of Regional Lymph Nodes (N) 

    Squamous Cell Carcinoma and Adenocarcinoma  
 N Category  N Criteria 

 NX  Regional lymph nodes cannot be assessed 
 N0  No regional lymph node metastasis 
 N1  Metastasis in one or two regional lymph nodes 
 N2  Metastasis in three to six regional lymph nodes 
 N3  Metastasis in seven or more regional lymph nodes 

        Defi nition of Distant Metastasis (M) 

    Squamous Cell Carcinoma and Adenocarcinoma 
 M Category  M Criteria 

 M0  No distant metastasis 
 M1  Distant metastasis 

        Defi nition of Histologic Grade (G) 

    Squamous Cell Carcinoma and Adenocarcinoma 
 G  G Defi nition 
 GX  Grade cannot be assessed 
 G1  Well differentiated 
 G2  Moderately differentiated 
 G3  Poorly differentiated, undifferentiated 

        Defi nition of Location (L) 

    Squamous Cell Carcinoma 
 Location plays a role in the stage grouping of esophageal 
squamous cancers.
 Location 
Category  Location Criteria 
 X  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 gastroesophageal junction 

  Note : Location is defi ned by the position of the epicenter of the 
tumor in the esophagus. 

          AJCC PROGNOSTIC STAGE GROUPS 

    Squamous Cell Carcinoma 

 In addition to anatomic tumor depth, nodal status, and metas-
tasis (see Defi nitions of AJCC TNM), other prognostic fac-
tors-grade (G) and location (L)-affect outcome, and therefore 
staging, of squamous cell carcinoma. 
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    Clinical (cTNM) (Fig.   16.6  ) 

 When cT is…  And cN is…  And M is… 
 Then the stage 
group is… 

 Tis  N0  M0  0 
 T1  N0–1  M0  I 
 T2  N0–1  M0  II 
 T3  N0  M0  II 
 T3  N1  M0  III 
 T1–3  N2  M0  III 
 T4  N0–2  M0  IVA 
 Any T  N3  M0  IVA 
 Any T  Any N  M1  IVB 

       Pathological (pTNM) (Fig.   16.7  ) 
 When 
pT is… 

 And pN 
is… 

 And M 
is 

 And G 
is… 

 And location 
is… 

 Then the stage 
group is… 

 Tis  N0  M0  N/A  Any  0 
 T1a  N0  M0  G1  Any  IA 
 T1a  N0  M0  G2–3  Any  IB 
 T1a  N0  M0  GX  Any  IA 
 T1b  N0  M0  G1–3  Any  IB 
 T1b  N0  M0  GX  Any  IB 
 T2  N0  M0  G1  Any  IB 
 T2  N0  M0  G2–3  Any  IIA 
 T2  N0  M0  GX  Any  IIA 
 T3  N0  M0  Any  Lower  IIA 
 T3  N0  M0  G1  Upper/middle  IIA 
 T3  N0  M0  G2–3  Upper/middle  IIB 
 T3  N0  M0  GX  Any  IIB 
 T3  N0  M0  Any  Location X  IIB 
 T1  N1  M0  Any  Any  IIB 
 T1  N2  M0  Any  Any  IIIA 
 T2  N1  M0  Any  Any  IIIA 
 T2  N2  M0  Any  Any  IIIB 
 T3  N1–2  M0  Any  Any  IIIB 
 T4a  N0–1  M0  Any  Any  IIIB 
 T4a  N2  M0  Any  Any  IVA 
 T4b  N0–2  M0  Any  Any  IVA 
 Any T  N3  M0  Any  Any  IVA 
 Any T  Any N  M1  Any  Any  IVB 

       Postneoadjuvant Therapy (ypTNM) (Fig.   16.8  ) 

 When yp T is…  And yp N is…  And M is… 
 Then the stage 
group is… 

 T0–2  N0  M0  I 
 T3  N0  M0  II 
 T0–2  N1  M0  IIIA 
 T3  N1  M0  IIIB 
 T0–3  N2  M0  IIIB 
 T4a  N0  M0  IIIB 
 T4a  N1–2  M0  IVA 
 T4a  NX  M0  IVA 
 T4b  N0–2  M0  IVA 

 When yp T is…  And yp N is…  And M is… 
 Then the stage 
group is… 

 Any T  N3  M0  IVA 
 Any T  Any N  M1  IVB 

        Adenocarcinoma 

 The requirements and rules for staging esophageal adeno-
carcinoma are similar to those for squamous cell carcinoma 
with regard to determining primary tumor stage, nodal sta-
tus, and metastasis (see Defi nitions of AJCC TNM and G 
for squamous cell carcinoma). Whereas location of tumor is 
not a prognostic variable in adenocarcinoma of the esopha-
gus, grade signifi cantly affects outcome and therefore 
staging. 

    Clinical (cTNM) (Fig.   16.9  ) 

 When cT is…  And cN is…  And M is… 
 Then the stage 
group is… 

 Tis  N0  M0  0 
 T1  N0  M0  I 
 T1  N1  M0  IIA 
 T2  N0  M0  IIB 
 T2  N1  M0  III 
 T3  N0–1  M0  III 
 T4a  N0–1  M0  III 
 T1–4a  N2  M0  IVA 
 T4b  N0–2  M0  IVA 
 Any T  N3  M0  IVA 
 Any T  Any N  M1  IVB 

       Pathological (pTNM) (Fig.   16.10  ) 
 When pT 
is… 

 And pN 
is… 

 And M 
is… 

 And G 
is… 

 Then the stage 
group is… 

 Tis  N0  M0  N/A  0 
 T1a  N0  M0  G1  IA 
 T1a  N0  M0  GX  IA 
 T1a  N0  M0  G2  IB 
 T1b  N0  M0  G1–2  IB 
 T1b  N0  M0  GX  IB 
 T1  N0  M0  G3  IC 
 T2  N0  M0  G1–2  IC 
 T2  N0  M0  G3  IIA 
 T2  N0  M0  GX  IIA 
 T1  N1  M0  Any  IIB 
 T3  N0  M0  Any  IIB 
 T1  N2  M0  Any  IIIA 
 T2  N1  N0  Any  IIIA 
 T2  N2  M0  Any  IIIB 
 T3  N1–2  M0  Any  IIIB 
 T4a  N0–1  M0  Any  IIIB 
 T4a  N2  M0  Any  IVA 
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 When pT 
is… 

 And pN 
is… 

 And M 
is… 

 And G 
is… 

 Then the stage 
group is… 

 T4b  N0–2  M0  Any  IVA 
 Any T  N3  M0  Any  IVA 
 Any T  Any N  M1  Any  IVB 

       Postneoadjuvant Therapy (ypTNM) (Fig.   16.11  ) 

 When yp T is…  And yp N is…  And M is… 
 Then the stage 
group is… 

 T0–2  N0  M0  I 
 T3  N0  M0  II 
 T0–2  N1  M0  IIIA 
 T3  N1  M0  IIIB 
 T0–3  N2  M0  IIIB 
 T4a  N0  M0  IIIB 
 T4a  N1–2  M0  IVA 
 T4a  NX  M0  IVA 
 T4b  N0–2  M0  IVA 
 Any T  N3  M0  IVA 
 Any T  Any N  M1  IVB 

         REGISTRY DATA COLLECTION VARIABLES 

    Squamous Cell Carcinoma 

     1.    Clinical staging modalities (endoscopy and biopsy, 
EUS, EUS-FNA, CT, PET/CT)   

   2.    Tumor length   
   3.    Depth of invasion   
   4.    Number of nodes involved, clinical   
   5.    Number of nodes involved, pathological   
   6.    Location of nodal disease, clinical   
   7.    Location of nodal disease, pathological   
   8.    Sites of metastasis, if applicable   
   9.    Presence of skip lesions: T(m)   

   10.    Perineural invasion   
   11.    LVI (lymphatic, vascular, both)   
   12.    Extranodal extension   
   13.    Type of surgery   
   14.    Chemotherapy   
   15.    Chemoradiation therapy (for ypTNM)   
   16.    Surgical margin (negative, microscopic, macroscopic)      

    Adenocarcinoma 

     1.    Clinical staging modalities (endoscopy and biopsy, 
EUS, EUS-FNA, CT, PET/CT)   

   2.    Tumor length   
   3.    Depth of invasion   
   4.    Number of nodes involved, clinical   

   5.    Number of nodes involved, pathological   
   6.    Location of nodal disease, clinical   
   7.    Location of nodal disease, pathological   
   8.    Sites of metastasis, if applicable   
   9.    Presence of skip lesions: T(m)   

   10.    Perineural invasion   
   11.    LVI (lymphatic, vascular, both)   
   12.    Extranodal extension   
   13.    HER2 status (positive or negative)   
   14.    Type of surgery   
   15.    Chemotherapy   
   16.    Chemoradiation therapy (for ypTNM)   
   17.    Surgical margin (negative, microscopic, macroscopic)       

    SURVIVAL DATA 

 The stated purpose of cancer staging is to link clusters of 
cancer facts, particularly TNM, with prognosis. Survival 
data for staging recommendations in this chapter were col-
lected by WECC institutions and included vital status on 
22,654 esophageal and esophagogastric epithelial cancer 
patients from six continents and 33 centers. 1  ,  2  ,  6  Risk adjusted 
all-cause mortality was considered the hardest and most reli-
able end point after accounting for patient demographics, 
comorbidities, region of the world, and center by random 
survival forest analysis, attributing to cancer characteristics 
the residual mortality. 3  –  5  

 Generally, the survival data indicated that stage groups 
could not be shared across clinical (cTNM), pathologic 
(pTNM), and neoadjuvant pathologic (ypTNM) cancer cate-
qories. 3  –  5  Survival analysis also confi rmed that separate 
groups were needed for squamous cell carcinoma and adeno-
carcinoma, except for yp classifi cation. 

 For squamous cell carcinoma, clinical stage groups were 
distinctive except for c0 and cl, which were separated by 
consensus (Fig.  16.6 ). Pathologic groups were far more dis-
tinctive and covered the spectrum of survival more fully than 
clinical stage groups for early-stage cancers (Fig.  16.7 ). 
Stage plVA and plVB were separated by consensus. Survival 
in pathologic stage groups after neoadjuvant therapy was 
depressed compared with pathologic stage groups for early-
stage cancers (Fig.  16.8 ). Stage yplVA and yplVB were sepa-
rated by consensus.    

 For adenocarcinoma, clinical (Fig.  16.9 ), pathologic 
(Fig.  16.10 ), and pathologic after neoadjuvant therapy 
(Fig.  16.11 ) stage groups revealed generally better survival 
than for squamous cell carcinoma. Pathologic stage groups 
were generally distinctive except for p0 and pIA, which were 
separated by consensus. All IVA and IVB separations for 
adenocarcinoma were by consensus.    
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  Fig. 16.8    Risk-adjusted survival after treatment decision for postneo-
adjuvant pathologically staged (yp) squamous cell carcinoma of the 
esophagus based on WECC data. 5  ,  6        

  Fig. 16.9    Risk-adjusted survival after treatment decision for clinically 
staged (c) adenocarcinoma of the esophagus based on WECC data  1  ,  3        

  Fig.16.6    Risk-adjusted survival after treatment decision for clinically 
staged (c) squamous cell carcinoma of the esophagus based on 
Worldwide Esophageal Cancer Collaboration (WECC) data  1  ,  3        

  Fig. 16.7    Risk-adjusted survival after treatment decision for patho-
logically staged (p) squamous cell carcinoma of the esophagus based on 
WECC data  2  ,  4        
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