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Abstract: The 8th edition of UICC/AJCC TNM staging for esophageal cancer will start in use since 2018. 
The nodal staging in this version of TNM system remains unchanged from the 7th edition that based on the 
number of lymph nodes (LN) involved, except the limited revision of the regional LN map. In this review, 
N staging revision was evaluated from its initially simple definition of negative (N0) and positive (N1) LN(s) 
to the current positive node number based proposal. Meanwhile the disadvantages of current N staging 
were discussed. The refined nodal staging system in view of the number of metastatic node stations was 
introduced; as well as the extent and station of metastatic node could better reflect the disease progression 
and prognosis. The controversy on N staging of esophagogastric junction cancer was also discussed. Other 
reported N staging associated elements including LN ratio and lymphatic vessel invasion were reviewed and 
evaluated.
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The UICC/AJCC TNM staging for esophageal cancer 
(8th edition) will begin in use since 2018 (1). Thirty-three 
institutions from six continents submitted data of 22,654 
esophageal and esophagogastric junction cancer patients (2). 
The TNM staging system was used worldwide to define 
the point in the natural history at presentation, facilitate 
treatment recommendations, allow establishment of 
prognosis and help scientific reporting and comparison. 
The N staging in the 8th edition of TNM staging remains 
unchanged from the 7th edition that based on the number of 
lymph nodes (LN) involved, except the limited revision of 
the regional LN map (3).

The N staging of the 8th edition of TNM staging 
for esophageal cancer

The regional LN map of esophageal cancer is revised in 
8th edition of TNM staging (Table 1). The supraclavicular 

node is omitted in group 1 LN, and the groups 5, 6, 10 
with uncommon metastasis are omitted as well. Upper 
thoracic paraesophageal nodes (8U) are used in replace 
of group 3 LN. And the groups 1, 2, 4, 9 are subclassified 
into left (L) and right (R) subgroups, respectively. The role 
and prognostic predicting of the omitted LNs need further 
investigation and verification.

The 8th edition of Nodal staging is still based on the 
number of metastatic LN: Nx, LN not to be assessed; N0, 
noregional LN metastasis; N1, 1–2 regional LN metastasis; 
N2, 3–6 regional LN metastasis; and N3, ≥7 regional LN 
metastasis.

There are two patterns of lymphatic spreading of 
esophagus including penetrating the esophageal wall 
transversally and flowing longitudinally cephalad (cervical 
region) and downwards (abdominal region). And the 
longitudinal lymphatic flow of esophagus is more plentiful 
than the transverse distribution (4). Lymphatic vessels in 
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the submucosal layer could connect directly to the thoracic 
duct through the muscularis propria, probably forming 
the thoracic duct-vascular metastasis of the esophageal 
cancer (5). The anatomic distribution of lymphatic drainage 
from the esophagus determines the LN metastasis could 
vary in the fields of neck, mediastinum and abdomen. 
About 31.2% of esophageal cancer patients present with 
1 field LN involvement, 18.7% with 2 fields, and 2.6% 
with 3 fields involvement (6). LN metastasis of upper 
thoracic esophageal cancer usually occurs upwards to upper 
mediastinal and cervical regions. And the perigastric area is 
the frequently seen area of LN metastasis from the cancer 
of distal esophagus (4). Meanwhile, skip metastasis could 
be present in 20% of patients with esophageal cancer, 
and a higher incidence of skip LN metastasis could be 
found in superficial cancer or tumors in the middle/upper 
esophagus. The skip metastasis was found associated with 

better survival compared to continuous LN metastasis of 
esophageal cancer (7).

Evolution of the nodal staging of esophageal 
cancer

The nodal staging was simply classified into N0 (no 
LN metastasis) and N1 (with LN metastasis) before 
the 7th edition of TNM staging [2009] for esophageal 
cancer. Many reports found that the prognosis of N1 
patients according to the 6th edition differed significantly, 
suggesting that the simple N0/N1 staging couldn’t define 
the disease progression and predict survival. Kimura et al. 
early in 1999 found that the number of positive LNs of 
thoracic esophageal cancer influenced survival. Patients 
with 4 or more positive LNs had worse prognosis (8). 
The 5-year survival rate was 90% for patients having no 

Table 1 Revision of the regional lymph node map in 8th TNM staging of esophageal cancer

LN region

Seventh edition [2009] Eighth edition [2018]

LN 
station 

No.
LN definition

LN 
station 

No.
LN definition

Cervical region 1 Lower cervical and supraclavicular nodes 1R/1L Right/left lower cervical paratracheal nodes

Thoracic region 2 Upper paratracheal nodes 2R/2L Right/left upper paratracheal nodes

3 Posterior mediastinal nodes – –

4 Lower paratracheal nodes 4R/4L Right/left paratracheal nodes

5 Aortopulmonary nodes – –

6 Anterior mediastinal nodes – –

7 Subcarinal nodes 7 Subcarinal nodes

8U Upper thoracic paraesophageal nodes

8M Middle thoracic paraesophageal nodes 8M Middle thoracic paraesophageal nodes

8L Lower thoracic paraesophageal nodes 8Lo Lower thoracic paraesophageal nodes

9 Pulmonary ligament nodes 9R/9L Right/left pulmonary ligament nodes

10 Tracheobronchial – –

15 Diaphragmatic nodes 15 Diaphragmatic nodes

Abdominal region 16 Paracardial nodes 16 Paracardial nodes

17 Left gastric nodes 17 Left gastric nodes

18 Common hepatic nodes 18 Common hepatic nodes

19 Splenic nodes 19 Splenic nodes

20 Celiac nodes 20 Celiac nodes

LN, lymph node.
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LN metastasis, 52.2% with 1–4 LNs, and 28.9% for 5 or 
more LNs metastases, respectively (P<0.05) (9). Eloubeidi 
et al. suggested in 2002 that TNM system for esophageal 
cancer should consider adding other two significant factors 
including tumor length and number of metastatic LNs (10).

The revision of N staging in the 7th edition of TNM 
staging for esophageal cancer was the largest redefinition 
according to the metastatic LN number (N0–N3). The 7th 
edition of TNM staging was verified using the data from 
different centers, demonstrating that the newly refined N 
staging could better predict the survival of the esophageal 
cancer patients. Talsma et al. revealed that pT, pN and 
pM stages could predict overall survival significantly using 
the 7th edition stratifying compared to the 6th edition (11). 
As well for the esophageal cancer patients treated with 
neoadjuvant chemotherapy followed by esophagectomy, the 
different ypN stages after neoadjuvant treatment based on 
7th edition showed significantly different survival probability 
(ypN0 vs. ypN1, P=0.001; ypN2 vs. ypN3, P=0.004) (12). 
The report showed that the postoperative three-year overall 
survival of N0, N1, N2 and N3 stages of Chinese patient 
with esophageal cancer were 71.8%, 54.4%, 31.6% and 
25.0% respectively, and survival curve of each N subgroup 
separated (P<0.000) (13). Meanwhile the difference of 5-year 
survival rates among N0, N1, N2 and N3 stages were 
significantly different (50.0%, 31.5%, 18.7% and 16.7%, 
P<0.01) (14,15). 

The N staging of 7th and 8th edition TNM staging of 
esophageal cancer was defined according to the number of 
metastatic LNs, so that the number of harvested LNs at 
surgery played important role influencing the N staging. 
Early in the 5th edition, at least 6 LNs were suggested 
to resect, and at least 12 LNs were suggested in the 7th 
edition of TNM staging. According to our previous 
study, if the resected LN number at esophagectomy for 
cancer was less than six, a nodal downstaging might 
be classified because of possible unresected occult 
metastatic LNs (16). Meanwhile, a higher nodal count 
could favorably influence the operative survival of 
esophageal cancer (17). Extensive resection of regional LN 
for esophageal cancer was associated with better prognosis 
except at the extremes of TisN0 and severely advanced 
stage (more than 7 metastatic LNs) (18,19). The benefit 
of extensive lymphadenectomy consisted of obtaining a 
more accurate N stage and improved long-term survival. 
In other hand, the extensive lymphadenectomy associated 
complications, such as recurrent laryngeal nerve injury and 
lymphatic leak, should be paid attention at surgery. The 8th 

edition of TNM staging as well recommended the technical 
requirements at lymphadenectomy including the en bloc 
resection of LNs and connective tissues, LN counting by 
the surgeons (1).

The exploration of nodal staging strategy: any 
more accurate LN index for staging?

Refined N staging based on the number of metastatic LN 
station

The lymphatic drainage of esophagus involves cervical, 
mediastinal and abdominal f ields resulting in the 
complicated LN metastasis of esophageal cancer. The 
metastatic LNs alone in single field are significantly 
different from the same number of metastatic LNs 
scattering in two or three fields. Thus, the extent of LN 
metastasis should not be ignored and might be more 
important than LN number itself for reflecting the nodal 
metastasis status. Some disadvantages were found since 
publication of 7th edition TNM staging of esophageal 
cancer. Yamasaki suggested that there were no significant 
survival differences among N2, N3, and M1 subgroups of 
patients with esophageal cancer (20). Ning et al. further 
reported that no significant survival differences were found 
between N2 and N3 subgroups (P=0.231) defined by the 
7th edition of TNM system. However, if the staging system 
was modified based on the metastatic LN filed (N0, no 
metastatic LN; N1, metastatic LN in 1 field; N2, metastatic 
LNs in 2 fields; N3, metastatic LNs in more than 2 fields), 
the survival difference between refined N2 and N3 could 
be well discriminated (21). Moreover, the LN counting 
became more important while the 7th edition TNM staging 
was used. Several metastatic LNs could fused as one mass 
that was hardly to exactly count the number, in other hand 
the LN fragmentation at lymphadenectomy may increase 
the number resulting in up-staging.

Our previous study as well revealed that no significant 
difference in survival was found for N2 versus N3 
subgroups patients based on 7th edition staging. However, 
when patients were classified based on the extent of 
metastatic LN (0, 1 filed and 2 fields), significant differences 
in survival could be observed overall and between each 
subgroup (22). Further investigation was carried out on our 
data of esophageal cancer patients in order to define an LN 
index to reflect metastatic LN extent. We introduced a new 
system of nodal classification including 4 subgrounds: rN0 
(revised N0, no positive LN), rN1 (number of metastatic 



Wang et al. N staging of esophageal cancer

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2018;6(4):77atm.amegroups.com

Page 4 of 7

LN station was 1), rN2 (number of metastatic LN 
station was 2–3), and rN3 (number of metastatic LN 
station was ≥4). Survival curves could be significantly 
distinguished between each subgroups including rN2 versus 
rN3 (P=0.001) according to our revised station-based nodal 
staging system (23). Furthermore, the multifactor regression 
analysis demonstrated that the influence factors of rN 
staging consisted of tumor invasion depth, differentiation, 
tumour length, lymphovascular involvement and number of 
resected LN stations. It’s recommended that more than six 
LN stations should be resected in order to get accurate rN 
staging according to Cox’s proportional hazards regression 
analysis (24).

The revised nodal staging system defined by the station 
number of metastatic LN could better predict the survival. 
Meanwhile, it could help to obtain a more reliable and 
valid clinical-TNM staging (cTNM) by PET or EUS/
EBUS needle aspiration to identify the number of involved 
LN stations, avoiding the difficulty in counting precisely 
involved LNs that solely depended on surgery. 

N staging of the esophagogastric junction cancer

There were still lots of controversies over the staging 
classification system for esophagogastric junction cancer. 
The definition of the esophagogastric junction has been 
revised in 8th edition TNM staging, such that cancers 
involving it with epicenters no more than 2 cm into 
the gastric cardia are staged as adenocarcinomas of the 
esophagus and those with more than 2-cm involvement 
of the gastric cardia are staged as gastric cancers (3). The 
TNM classification for adenocarcinoma of esophagogastric 
junction (AEJ) using the 7th edition TNM staging system 
presented disadvantage of distinctiveness at each subgroup 
to predict the postoperative survival of Siewert type II/
III AEJ, compared with the gastric cancer TNM staging 
application (25). Hasegawa found the survival curves 
between stages II and III of Siewert II/III AEJ were 
significantly separated in gastric cancer TNM staging 
(P=0.019), but not in esophageal cancer TNM staging 
(P=0.204) (26). However, other study showed that it was 
unnecessary to differentiate between these tumors of 
adenocarcinoma of the distal esophagus and AEJ, of which 
the distribution of LN metastases and prognosis were 
similar (27).

AEJ needs a special LN staging classification taking 
into account both the positive LN number and site of 

LN involvement (28). Abdominal nodes were involved 
commonly in AEJ and mediastinal LN metastases 
were 46.2%, 29.5% and 9.3% for Siewert type I, II, 
and III tumors, respectively (29). We also analyzed the 
lymphadenectomy extent of Siewert type II AEJ using the 
index of estimated benefit from LN dissection, the 8M, 
8L, 16, 17, and G3 had a high therapeutic value and should 
be resected (30). The N staging of AEJ should not simply 
depend on esophageal or gastric cancer TNM system. A 
novel nodal staging system particular for AEJ should be 
established according to the LN distribution, metastatic LN 
number and extent.

Lymph node ratio (LNR)

LNR was the ratio of metastatic LN number to total 
harvested LN number. Five-year disease-specific survival 
was 30%, 16% and 13% of the patients with an LNR ≤0.2, 
0.21–0.5 and >0.5, respectively (P<0.001) (31). The survival 
difference could be found as well between LNR subgroups 
of ≤0.2 and >0.2 (32). Hsu et al. reported the prognostic 
value of the number of negative LNs in esophageal cancer. 
A higher number of negative LN was associated with 
better overall survival of esophageal cancer patients after 
surgery (33). The concept of negative LN number was to 
some extent in accord with LNR.

However, the influencing factor of LNR was accurately 
counting metastatic LN number (numerator) and number 
of resected LN (denominator), which was influenced 
by the surgeon’s experience and pathologic review. Rice 
et al. illustrated that with LNR of 0.25, patients with 
one N+ of four resected, 4 of 16, and 10 of 40 couldn’t 
have similar survival. Conversely, patients with truly one 
metastatic LN of four resected (LNR =0.25), 1 of 16 
(LNR =0.063), and 1 of 40 (LNR =0.025) didn’t either 
have significantly different survival (34). Wei et al. found 
that LNR has better prognostic value than N staging for 
esophageal cancer if the total number of LN removed 
was less than 12, which was the contradiction to the 
lymphadenectomy requirement (35). Fu et al. evaluated a 
revised nodal category based on the value of the LN station 
ratio (SR, metastatic LN stations/examined LN stations) 
in esophageal squamous cell carcinoma patients. The SR 
category demonstrated superior prognostic ability relative 
to the AJCC pN category in ESCC patients (36). SR could 
partially avoid the limitation and disadvantage of LNR 
mentioned above but needs further investigation. 
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Lymphovascular invasion (LVI)

LVI distinguished the biologic characteristics of early 
stage esophageal cancer as the potential key step toward 
LN metastasis. The 5-year survival rate for patients with 
T1b esophageal cancers without LVI was 77%, which 
was similar to the rate of T1a cancer (90%; P=0.08), 
but it was higher than the survival rate of T1b cancer 
with LVI (27%; P=0.006) (37). LN metastasis was also 
frequently seen with LVI as tumor invasion deeper 
than the muscularis mucosa (38). The high lymphatic 
microvessel  density had an increased risk of  LVI 
development and LN metastasis (39). The presence of 
LVI and/or LN metastasis could result in worse 5-year 
survival (37%) compared with the lack of LVI and/or LN 
metastasis (88%; P<0.001) (37). LVI in LN metastasis 
was considered as a significant independent prognostic 
factor in disease progression of esophageal cancer (40).

We have conducted a study with a larger cohort (n=347) 
and focused on the predictive value of LVI in the primary 
tumor. Our study highlighted that LVI has a significant 
impact on the overall survival of patients with resected 
esophageal squamous cell carcinoma (41). Theoretically, 
the LVI was a phase of LN metastasis. Thus, there is 
considerable effect of interaction between LVI and LN 
metastasis. 
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