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Agenda

 Anatomy of esophagus, related to esophageal 
cancer

 Clinical characteristics of esophageal cancer and 
patterns of lymph node metastasis

 Staging System of Esophageal Cancer



Anatomy of esophagus



Anatomy of Esophagus

 Hollow viscus from 
neck to stomach

 3 layers; mucosa, 
submucosa, muscle 
layer

 No serosa, no 
mesentery

 Abundant submucosal 
lymphatic network



Related Structures











Nerve innervation



Right recurrent laryngeal nerve



Left recurrent laryngeal nerve



Bidirectional lymphatic drainage



Submucosal lymphatic plexus



Direct drainage to thoracic duct

 Cadaver dissection; 75 
cases

 Direct communication 
from submucosal 
lymphatic plexus to 
thoracic duct via 
complete muscle gap; 
17 of 75 (22.7%)

 This communication 
might be related to 
early skip metastasis 
in some cases

Kuge et al. JTCVS 2003



Lymphatic drainage to the regional LN

 The lymphatic drainage from intermuscular layer 
to the regional LN (paraesophageal LN) was 
observed in 5/6 patients; 83.3%

 The lymphatic drainage from submucosal layer to 
regional LNs; 16.7%



Lymphatic drainage by Kuge

Kuge et al. JTCVS 2003

From submucosa; 16.7%
From muscle layer; 83.3%

Direct drainage from submucosa 
to thoracic duct; 22.7% 

 Direct communication 
from submucosal 
lymphatic plexus to 
thoracic duct via 
complete muscle gap 
can be a source of skip, 
distant metastasis in 
early ESCC

 Regional LN 
metastasis could be 
developed usually in 
T2-3 ESCC, not in T1

Longitudinal 
drainage,
Few 
fenestration



Communication to RecLN

 Cadaver dissection; 20 cases
 Submucosal lympathic plexus to right RecLN (thorough TE 

groove); 60%
 Right RecLN to venous system (right subclavian vein); 65%

Mizutani et al. Surg Radiol Anat 2006

13/20; 65%

12/20; 60%



Schematic lymphatic drainage

From submucosa; 16.7%
From muscle layer; 83.3%

Direct drainage from submucosa to thoracic duct; 22.7% 

From submucosa 
to paracardial LN

From submucosa 
to RecLN; 60%

to systemic venous drainage; 65%



Clinical characteristics of esophageal 
cancer and

Patterns of lymph node metastasis



WHO classification of Esophageal Cancer

 Squamous
 Squamous intraepithelial neoplasia
 Squamous cell carcinoma
 Basaloid squamous cell carcinoma
 Adenosquamous cell carcinoma
 Spindle cell squamous carcinoma
 Verrocous squamous carcinoma
 Undifferentiated carcinoma with squamous component

 Adenocarcinoma
 Glandular dysplasia
 Adenocarcinoma
 Adenoid cystic carcinoma
 Mucopidermoid carcinoma
 Mixed adenoneuroendocrine carcinoma
 Undifferentiated carcinoma with gladular component

 Others
 Neuroendocrine tumor
 NET G2
 Large cell NEC
 Small cell NEC



Squamous cell ca. vs. Adenocarcinoma

Esophageal Squamous cell 
carcinoma

Esophageal 
adenocarcinoma

Region East Asia Western

Location Upper, Mid Distal, EG junction

Cause
Repeated expose to 

carcinogen
Alcohol, smoking

Barrett’s esophagus
Acid reflux

Obesity

Patterns of lymph node 
metastasis

Skip metastasis
Regional lymph node 

metastasis



LN metastasis patterns in ESCC

Akiyama et al. Ann Surg 1994

Udagawa et al. Dis Esoph 2001



Patterns of LN metastasis in ESCC

Tachimori et al. Dis Esoph 2010



Skip metastasis

 128 patients with node metastasis
 20% skip metastasis among the all metastasis
 The skip metastasis is more frequent in pT1 and middle/upper

Prenzel et al. Ann Thorac Surg 2010



LN metastasis in superficial ESCC

Shimizu et al. Best Practice & Research Clinical Gastroenterology 2013

EP             LPM          MM

T1a T1b

0-4% 16%
53%

75%

Maximal % of
LN metastasis

ESD can be performed in T1a-M1, M2



Early ESCC vs. Early EA

 Analyzed 290 patients with early esophageal cancer
 Frequent early distant metastasis in early ESCC, but rare early 

distant metastasis in esophageal adenocarcinoma
 Hypothesis; repeated inflammation and metaplasia in 

adenocarcinoma interrupts submucosal lymphatic networks

Stein et al. Ann Surg 2005



Staging of Esophageal Cancer



General Rules of the TNM System

 The TNM system for describing the anatomical extent 
of disease is based on the assessment of three 
components;
 T; The extent of the primary tumor
 N; The absence or presence and extent of regional lymph 

node metastasis
 M; The absence or presence of distant metastasis

 Stage grouping based on TNM

 Purpose of TNM system
 To predict the prognosis
 To establish the treatment plan
 To communicate with other medical centers



Mechanism of revision: UICC and AJCC

Organ Task Force

AJCC UICC Prognostic Factors 
Core Group

Proposal

Discussion

IASLC: International Association for the Study of Lung Cancer
FIGO: International Federation of Gynecology and Obstetrics

WECC: Worldwide Esophageal Cancer Collaboration 

Proposal
Proposal



Staging System

Staging 
System

TNM 
Description

Staging 
Grouping



8th AJCC Lymph Node Map

1R; right lower cervical paratracheal LN
1L; left lower cervical paratracheal LN

Cervical periesophageal level VI and level VII lymph
nodes are named as per the head and neck map

Supraclavicular LN is not regional LN in AJCC 8th edition 



Definition of EG Junction Cancer

 7th edition

 Epicenter within the 
proximal 5cm of the 
cardia

 Siewert type I / II / III

 8th edition

 Epicenter within the 
proximal 2cm of the 
cardia

 Siewert type I / II



T staging



8th edition of AJCC / UICC staging



8th edition of AJCC / UICC staging



Stage Grouping - pTNM

Stage I; T1 sub-category analysis – IA-IC
Stage II; pG3T2N0M0 - IIA

pT1N1M0 meets pT3N0M0 – IIB
Stage III; regrouping and redistribution –no IIIC

Stage I; T1 sub-category analysis – IA-IB
Stage IB, IIA, IIB 

pT2N0M0 (G1 - IB, IIA)  
pT3N0M0 (IIA, IIB - G2-3 U/M)

Stage III ; regrouping and redistribution –no IIIC



Stage Grouping - cTNM

Stage 0; cTis
Stage I; cT1N0M0
Stage II; subgrouped IIA cT1N1M0 

and IIB cT2N0M0 
Stage III; cT2N1M0 and cT3-4aN0M0

unlike cStage SCCa but 
mirroring pStage III adenocarcinoma 

Stage IVA; merging of cN2-3 

Stage 0; cTis
Stage I ; cT1N0-1M0
Stage II; cT2N0-1M0 plus cT3N0M0  

(cStage III adenocarcinomas) 
Stage III; cT3N1M0 and cT1-3N2, 

mirroring pStage IIIA-B squamous  cell ca.  
Stage IVA; Most advanced cancers are subgrouped
Stage IVB; cM1



Stage Grouping - ypTNM

Identical for Adenocarcinoma and Squamous Cell Carcinoma



AJCC vs. UICC Staging System

WECC: Worldwide Esophageal Cancer Collaboration 



UICC Stage Grouping – Squamous cell 
carcinoma

Stage 0 Tis N0 M0

Stage I T1 N0, N1 M0

Stage II T2
T3

N0, N1
N0

M0

Stage III T1,T2
T3

N2
N1, N2

M0

Stage IVA T4a, T4b
Any T

N0, N1, N2
N3

M0

Stage IVB Any T Any N M1

Stage 0 Tis N0 M0

Stage IA T1a N0 M0

Stage IB T1b N0 M0

Stage IIA T2 N0 M0

Stage IIB T1
T3

N1
N0

M0
M0

Stage IIIA T1
T2

N2
N1

M0
M0

Stage IIIB T2
T3

T4a

N2
N1, N2
N0, N1

M0
M0
M0

Stage IVA T4a
T4b

Any T

N2
Any N

N3

M0
Mo
Mo

Stage IVB Any T Any N M1

Clinical Staging Pathologic Staging



UICC Stage Grouping – Adenocarcinoma

Stage 0 Tis N0 M0

Stage I T1 N0 M0

Stage IIA T2 N1 M0

Stage IIB T2 N0 M0

Stage III T2
T3, T4a

N1
N0, N1

M0
Mo

Stage IVA T1-T4a
T4b

Any T

N2
N0, N1, N2

N3

M0
Mo
Mo

Stage IVB Any T Any N M1

Stage 0 Tis N0 M0

Stage IA T1a N0 M0

Stage IB T1b N0 M0

Stage IIA T2 N0 M0

Stage IIB T1
T3

N1
N0

M0
M0

Stage IIIA T1
T2

N2
N1

M0
M0

Stage IIIB T2
T3

T4a

N2
N1, N2
N0, N1

M0
M0
M0

Stage IVA T4a
T4b

Any T

N2
Any N

N3

M0
Mo
Mo

Stage IVB Any T Any N M1

Clinical Staging Pathologic Staging



11th Japanese Classification 



11th Japanese Staging








