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Abstract

cell carcinoma (sESCC) remains to be established.

fields.

Background and objectives: The optimal therapeutic method for patients with superficial esophageal squamous

Methods: Clinical data of all the patients from 2002 to 2014 who underwent curative esophagectomy and three-
field lymphadenectomy for thoracic sESCC were collected based on a prospectively-maintained database. The
pattern of lymph node metastasis was analyzed based on the depth of tumor invasion, tumor location and surgical

Results: The involved lymph node region was associated to the tumor location, however, upper mediastinal and
perigastric region was the most vulnerable region. The incidence of lymph node metastasis increased with the
depth of tumor invasion. No lymph node involvement was found in tumors invading proper mucosa (M2), while
the pattern of positive lymph nodes in tumors invading the deepest 1/3 submucosa was similar to that in
advanced ESCC. Lymphatic invasion, tumor location and upper mediastinal lymph node involvement were
independent predictors for cervical lymph node metastasis. For patients without lymphatic invasion, the positive
predictive value of upper mediastinal lymph node metastasis for positive cervical lymph node was low (0 ~ 25%),
while the negative predictive value was extremely high, wherever the tumor located (93.8 ~ 100%).

Conclusions: Tumors invading till proper mucosa was the best indication for endoscopic mucosa resection.
Mediastinal-abdominal lymphadenectomy was essential for sSESCC invading beyond proper mucosa. For those without
lymphatic invasion, cervical lymphadenectomy might be avoided in case of negative upper mediastinal lymph node.
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Introduction

With the advent and development of multimodality
therapy, many patients with superficial esophageal squa-
mous cell carcinoma(sESCC) can benefit from endo-
scopic mucosa resection for its low possibility of lymph
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node metastasis [1]. As the most significant prognostic
factor for esophageal squamous cell carcinoma [2], the
status of lymph node metastasis is the basis for therapy
choice. However, currently there is no reliable pre-
excision molecular, biological or immunohistochemical
predictive markers of lymph node metastasis in superfi-
cial esophageal cancer, and the diagnostic performance
of preoperative workup for nodal disease is poor [3].
There are literatures [4—6] which demonstrated the
prevalence and characteristics of lymph node involve-
ment in superficial esophageal cancer, however the
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significance of the results is limited because of the het-
erogeneity in histological type and surgical methods.
Herein we summarized the patterns of lymph node me-
tastasis assessed by three-field lymphadenectomy in
sESCC in our institute with a period of 12 year, aiming
to investigate the best therapeutic recommendations for
sESCC.

Methods

Patient enrollment

We conducted computerized and manual searches with
the keyword ‘T category = 1’, ‘right transthoracic surgi-
cal procedure’, ‘RO resection’ and ‘histology type = ESCC’
in our prospectively-maintained database; the patients
who had received preoperative chemotherapy or radio-
therapy were excluded (Fig. 1). At last, there remained
228 patients, who received esophagectomy and cervical-
mediastinal-abdominal lymphadenectomy with curative
intention for thoracic sESCC from the beginning of 2002
to the end of 2014.

Evaluation of tumor invasive depth

Recently, the pathological subclassication of the extent
of the cancerous invasion in supercial esophageal cancer
has been commonly utilized [Endo, Leers]. Depth of
tumor invasion was classified as mucocal (m) and sub-
mucosal(sm) based on whether there was tumor invasion
through the deepest muscular fibers of the muscularis
mucosa. Both mucosal cancer and submucosal cancer
were each further divided into three subtypes according
to the extent of invasion, i.e. m1, m2, m3 cancers and
sml, sm2, sm3 cancers. Cases of ml cancer included
epithelial cancer, including cases in which it was ques-
tionable whether or not there was invasion to the lamina
propria mucosae. Cancer invasive to the lamina propria
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mucosae was classied as m2, and m3 cancer cases in-
cluded cases with invasion in contact with or into the
muscularis mucosae. Submucosal cancers were also di-
vided into three subtypes: sm1 cancer consisted of cases
with invasion within the upper third layer of the sub-
mucosa, invasion to the middle third layer of the sub-
mucosa was classified as sm2 and invasion as far as the
lower third layer of the submucosa was classified as sm3.
Representative slices of H.E. staining were re-evaluated
by two pathologists (a deputy chief physician and an at-
tending physician), who were blinded to surgical onco-
logical results. They made independent assessment on
tumor invasive depth using the new naming subclassifi-
cation system described above. Disagreements were re-
solved through consensus on a multi-head microscope.

Data collection

All patient data, including demographic characteristics,
tumor location, tumor differentiation, pathological T
category, pathological N category, pathological M cat-
egory, pathological TNM stage and adjuvant therapeutic
regime were collected from our prospectively-
maintained database. Staging was judged pathologically
using the 7th edition of the UICC TNM classification
system.

Surgical procedure for esophagectomy and 3-field
lymphadenectomy

The standard surgical procedure used in our study was a
combination of esophagectomy with mediastinal lymph-
adenectomy via right thoracotomy, upper abdominal
lymphadenectomy, reconstruction with a gastric tube via
the posterior mediastinum, and anastomosis in the cer-
vical incision. 3-FL lymphadenectomy was adopted for
all patients. We removed the left recurrent laryngeal

January 2002-December 2014
RO resection for T1 ESCC patients 322 patients

17 patients were excluded
Adenosquamous carcinoma : 2 patients
Esophageal dysplasia or intraepithelial
neoplasia : 3 patient
Previous chemoradiotherapy: 19 patients
Two-field lymphadenectomy: 360

Esophagectomy with three for superficial esophageal
squamous cell carcinoma 228 patients

Fig. 1 Patient selection process
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nerve lymph nodes from the right thoracic cavity. Cer-
vical lymph nodes contained both sides of the supracla-
vicular lymph nodes, middle deep cervical lymph nodes
and cervical paraesophageal lymph nodes in 3-FL
lymphadenectomy.

Areas of lymph node metastasis

The lymph node metastatic pattern of sSESCC was inves-
tigated according to the tumor location and tumor inva-
sive depth. The lymph node areas were divided as
follows: (1), cervical lymph nodes; (2), upper mediastinal
area including paratracheal nodes, nodes along both re-
current laryngeal nerves and upper paraesophageal
nodes; (3), mid-mediastinal area including middle parae-
sophageal nodes and subcarinal nodes; (4), lower medi-
astinal area from the caudal margin of the inferior
pulmonary vein including lower paraesophageal nodes
and diaphragmatic nodes; and (5),abdominal area includ-
ing paragastric nodes, common hepatic nodes, splenic
nodes, and celiac nodes.

Evaluation of lymphovascular invasion

In the present study, lymphovascular invasion was de-
fined as lymphatic and (or) vascular invasion. The
method to evaluate and distinguish lymphatic invasion
from vascular invasion was described in our previous
study [7]. Briefly, the presence of erythrocytes within the
involved vessel lumen and the relatively large diameter
of the involved vessel helped to distinguish vascular in-
vasion from lymphatic invasion. For difficult cases or
those cases without definitively positive evidence of lym-
phovascular invasion by haematoxylin and eosin (HE)
staining, CD34 staining, which detects vascular endothe-
lium, and podoplanin staining, which detects lymphatic
endothelium were applied in representative slices for
better detection and distinction. The evaluation of lym-
phovascular invasion was independently performed by
two experienced pathologists, both of whom were
blinded to the surgical oncological information. Dis-
agreements were discussed and resolved through
consensus.

Statistics analysis

Statistics analysis was conducted using the SPSS 19.0
Statistics Software Package (SPSS Inc., Chicago, IL). Un-
less stated otherwise, mean values and standard devia-
tions are reported. Student’s ¢-test was used for
comparisons between subgroups. For categorical vari-
ables, the x* test or Fisher’s exact test was used as appro-
priate. For identifying risk factors, those variables with a
p value less than 0.1 according to univariate analysis
were then included into a binary logistics regression ana-
lysis using the backward wald stepwise method. For all
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statistical analyses, p values less than 0.05 were consid-
ered significant.

Results

Demographics and clinicopathologic characteristics of all
patients

The demographics and clinicopathological characteris-
tics were listed in Table 1. The surgical mortality was 3/
228 (1.3%). The median of removed regional lymph node
was 34 (8-70). The median of removed lymph node in
cervical, thoracic and abdominal area was 18, 20 and 13
respectively.

Prevalence of lymph node metastasis in different areas
according to tumor location and depth of tumor invasion
None of the cases with tumor invading mucosa proper
lamina (m2) had lymph node metastasis. Generally
speaking, the most susceptible lymph nodes were in
upper mediastinal area (48/228, 21.1%) and abdominal
perigastric area (47/228, 20.6%). Tumors located at
upper thoracic esophagus were most likely to have
lymph node metastasis at upper mediastinal (15/34,
44.1%) and cervical area (8/34, 23.5%), while it was un-
common for tumors located at lower thoracic esophagus
to develop lymph node metastasis at upper mediastinal
area (4/69, 5.8%). Few patients with tumor located at
lower thoracic esophagus had cervical lymph nodes me-
tastasis (1/69, 1.4%). For tumors invading the deepest 1/
3 layer of submucosa, the prevalence of lymph node me-
tastasis in the upper mediastinal area and perigastric
area was about 40%. The prevalence of lymph node me-
tastasis increased with the depth of tumor. No matter
which layer of submucosal was involved, the most com-
mon involved area was upper mediastinum and abdom-
inal perigastric area (Table 2).

Operative fields distribution of metastatic lymph nodes
according to tumor location

Tumors located at lower thoracic segment (Table 3)
never had separate cervical lymph node metastasis while
cervical lymph node metastasis occurred in patients with
simultaneous thoracic and abdominal lymph node in-
volvement. Few patients whose tumors were at upper
thoracic esophagus had abdominal lymph node metasta-
sis, among whom there was 1 patient with separate ab-
dominal lymph node metastasis. Tumors at middle
thoracic esophagus tended to spread cephalicly and
caudally to all the three operative fields (Table 3).

Analysis of correlated factors for cervical lymph node
metastasis

Univariate analysis (Table 4) showed that age (< 65y)
(p =0.086), tumor location (p =0.002), lymphatic inva-
sion (p< 0.001), depth of tumor invasion (p =0.002),
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Table 1 Demographics and clinicopathologic characteristics

Variables N(%)
Gender
Male (%) 202 (88.6)
Female (%) 26 (11.4)
Age (y) median:64, min-max:41-82

Tumor location
Upper Tx (%)
Mid Tx (%)
Lower Tx (%)

Macroscopic tumor type
0-l
0O-lla
O-llb
0-llc
0-Ill

Tumor length(mm)

Differentiation
Well (%)
Moderate (%)
Poor (%)

Growth pattern
Expansive (%)
Infiltrative (%)

Lymphatic invasion
Absent (%)
Present (%)

Vascular invasion
Absent (%)
Present (%)

pT category
T1a (%)
M2
M3
T1b (%)
SM1
SM2
SM3

pN category
NO (%)

pM category
MO (%)
M1 (lym) (%)

34 (149)
125 (54.8)
69 (30.3)

70 (30.7)
45 (19.7)
3(1.3)
103 (45.2)
7 (3.1)

median:36, min-max:2-180

58 (254)
86 (37.7)
84 (36.8)

82 (36.0)
146 (64.0)

166 (72.8)
62 (27.2)

189 (82.9)
39 (17.1)

62 (27.2)
27

35

166 (72.8)
57

61

48

135 (59.2)
69 (30.3)
19 (8.3)
5(22)

212 (93.0)
16 (7.0)
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Table 1 Demographics and clinicopathologic characteristics

(Continued)

Variables N(%)

pStage
Stage 1(%) 133 (58.3)
Stage (%) 64 (28.1)
Stage 111(%) 15 (6.6)
Stage IV (lym)(%) 16 (7.0)

Tx thorax, NS no significance

and positive lymph node involvement in other area
(upper mediastinal area, p < 0.001; middle mediastinal
area, p = 0.003; lower mediastinal area, p = 0.011; abdom-
inal perigastric area, p =0.029) were potentially corre-
lated with cervical lymph node metastasis. Multivariate
analysis (Table 4), the efficacy of which was demon-
strated by a Chi-square test (p < 0.001) demonstrated
that tumor location (p = 0.006), lymphatic invasion (p =
0.001), and upper mediastinal lymph node metastasis
(p = 0.03) were independent correlated factors with cer-
vical lymph node involvement.

Predictive value of the status of upper mediastinal lymph
nodes for the status of cervical lymph nodes

Patients were stratified by the status of lymphatic inva-
sion and tumor location (Table 5). For patients with
negative lymphatic invasion, the positive predictive value
of upper mediastinal lymph node metastasis for positive
cervical lymph node was low (0 ~ 25%, depending on the
tumor location), while the negative predictive value was
extremely high, wherever the tumor located (93.8 ~
100%). For patients with positive lymphatic invasion, the
positive predictive value increased to 42.9 ~ 61.5% for tu-
mors located at upper or middle thoracic esophagus,
while the negative predictive value decreased to 33.3%
for upper thoracic sESCC. For middle or lower thoracic
sECSS, the negative predictive value was decreased but
was still high (88.9 ~ 94.1%).

Discussion

Our study sought to summarize the characteristics of
lymph node metastasis in thoracic T1 sESCC. We found
that patients with their tumor invading the layer of
proper mucosal (M2) never had lymph node metastasis.
The prevalence of lymph node involvement increased
with the depth of tumor invasion. Upper mediastinal
and (or) abdominal perigastric lymph nodes were most
likely involved nodes wherever the tumor was located
and whichever layer of submucosa the tumor invaded.
Tumors located at lower thoracic segment never had
separate cervical lymph node metastasis. The tumor lo-
cation, lymphatic invasion, and upper mediastinal lymph
node metastasis were independent correlated factors
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Table 2 Primary tumor location, tumor invasion depth and areas of nodal metastasis

Total Tumor location Tumor invasive depth

N =228 (%) Upper Mid Lower P value M3 SM1 SM2 SM3 P value

(n=34)(%) (n=125)(%) (n=69)(%) (n=35)(%) (n=57)(%) (n=61)(%) (n=48)(%)

Cervical 23 (10.1) 8(23.5) 14 (11.2) 1(014) 0.002 2 (5.7) 3(53) 6 (9.8) 12 (25.0) 0.002
Upper mediastinum 48 (21.1) 15 (44.1) 29 (23.2) 4 (5.8) < 0001 129 12 (21.1) 16 (26.2) 19 (39.6) < 0.001
Mid-mediastinum 12 (5.3) 2 (59 8 (64) 2(29) NS 19 235 1(1.6) 8 (16.7) 0.003
Lower mediastinum 21 (9.2) 2 (59 12 (9.6) 7 (10.1) NS 2 (5.7) 5(898) 4 (6.6) 10 (20.8) 0.02
Perigastric 47 (20.6) 2(59 26 (20.8) 19 (27.5) 0.038 3(86) 10 (17.5) 14 (23.0) 20 (41.7) < 0.001

with cervical lymph node involvement. The negative pre-
dictive value of upper mediastinal lymph node involve-
ment for cervical lymph node metastasis was high for
middle and especially lower thoracic sESCC regardless
of the status of lymphatic invasion.

Esophagectomy plus lymph node dissection remains
the standard treatment especially in more advanced
cases. However, there is controversy between surgeons
and endoscopists as to which is the optimal option for
those tumors invading M2, M3 or SM1. Endoscopic mu-
cosal resection (EMR) and endoscopic submucosal dis-
section (ESD) are increasingly used to treat superficial
esophageal cancer. Such endoscopic procedure could
have achieved good survival outcomes had the lymph
nodes not been involved. Our results showed that none
of the patients with M2 tumor had lymph node metasta-
sis, which was consistent with the literatures [8-10].
These results supported the role of endoscopic proced-
ure as a radical therapy for M2 lesion. Eguchi and col-
leagues [11] concluded that M1 and M2 lesions were the
best candidates for EMR although they demonstrated
that the rate of lymph node metastasis in M2 lesion was
5.6%. Eguchi and colleagues [11] showed the lymph node
metastatic rate for M3 cancer without lymphatic

Table 3 Lymph node metastatic characteristics according to
operative fields in positive node disease

Number of cases with Tumor Location

nodal disease according

to operative field (%) ,L\JIp=p1e gr Tx “anglze Tx ,Lvo;/vze; Tx
1-field
Cervical 2 (10.5) 2 (3.8) 0
Thoracic 10 (52.6) 19 (36.5) 6 (24.0)
Abdominal 1(5.3) 9(17.3) 15 (60.0)
2-field
Cervical-Thoracic 5(26.3) 5 (9.6) 0
Thoracic-Abdominal 0 10 (19.2) 3 (120)
Cervical-Abdominal 1(5.3) 3 (5.8) 0
3-field
Cervical-Thoracic-Abdominal 0 4 (7.6) 1 (4.0)

Tx thoracic

invasion, M3 cancer with lymphatic invasion, SM1 can-
cer and SM2/3 cancer was 10.3, 41.7, 53.1 and 53.9% re-
spectively. Araki and his colleagues [3] reported the
lymph node metastatic rate for SM1-SM3 was 12.2, 18.4
and 28.6% respectively. A much higher metastatic rate of
24.0, 20.5, 43.8% for SM1, SM2, and SM3 was reported
by Li and his colleagues [5]. From the perspective of
lymph node metastasis, endoscopic treatment is not suit-
able for submucosa esophageal cancer. Generally speak-
ing, absolute indication for EMR was restricted to M1 or
M2 cancers [12], which is consistent to our results in
Table 2.

The incidence of lymph node metastasis and number
of positive lymph node increased from SM1 to SM2 to
SM3 [3, 13, 14]. According to the literature, the rate of
lymph node metastasis in SM3 patients ranged from 25
to 75%, which is similar to progressive esophageal cancer
[3, 5, 15, 16]. Surgery is necessary to SM3 patients.
Esophagectomy with lymphadenectomy should be
adopted for SM2 or SM3 patients. Li and his colleagues
[5] reported only one SM3 patient with tumor located at
upper third thoracic segment esophagus developed cer-
vical nodal metastases among 20 submucosal patients
who underwent three-field lymphadenectomy. In our
study, only one patient with lower thoracic tumor had
neck lymph node metastasis and the separate neck
lymph node metastasis was rare in middle and lower
esophageal cancer. Given the low prevalence of cervical
metastasis and the high hospital morbidity after 3-field
lymphadenectomy, can we avoid the neck surgical inci-
sion in selected patients? In our study, tumor location
(p=0.006), lymphatic invasion (p=0.001), and upper
mediastinal lymph node metastasis (p = 0.03) were inde-
pendent correlated factors with cervical lymph node in-
volvement while no association was found between
cervical lymph node metastasis and T stage. This may be
attributed to the facts that the subgroups of superficial
esophageal cancer were too detailed. Tumor location
(p=0.006) is the most significant predictive factor re-
gardless of stage. Tumors located at lower thorax never
had separate cervical lymph node metastasis. So the cer-
vical lymph node lymphadenectomy may be unnecessary
for these patients if no lymph node metastasis were
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Table 4 Univariate and multivariate analysis of predictors for cervical lymph node metastasis in superficial thoracic ESCC
Variables Univariate analysis Multivariate analysis
Cervical LN(-)(%) Cervical LN(+) (%) P value HR 95% Cl for HR P value
Age 0.086 - - 0.283
<65y 104 (86.7) 16 (13.3)
265y 10 (93.5) 7(6.5)
Gender 0911 - - -
Male 180 (89.1) 22 (109)
Female 25 (96.2) 1338
Tumor location 0.002 0.304 0.130-0.711 0.006
Upper thorax 26 (76.5) 8 (23.5)
Middle thorax 111 (88.8) 14 (11.2)
Lower thorax 68 (98.6) 1(14)
Tumor size 0.888 - - -
<4cm 119 (90.2) 13 (98
>4cm 86 (89.6) 10 (104)
Macroscopic tumor type 0914 - - -
0-Il 136 (90.1) 15 (99
0-1/0-1 69 (89.6) 8 (104)
Tumor differentiation 0.128 - - -
Well differentiation 53(914) 5(86)
Moderate differentiation 73 (84.9) 13 (15.1)
Poor differentiation 79 (94.0) 5(6.0)
Growth pattern 0.134 - - -
Expansive 77 (93.9) 5(.1)
Infiltrative 128 (87.7) 18 (12.3)
Lymphatic invasion < 0.001 6454 2.202-18919 0.001
Absence 159 (95.8) 7 (4.2)
Presence 46 (74.2) 16 (25.8)
Vascular invasion 0.560 - -
Absence 171 (90.5) 18 (9.5)
Presence 34 (87.2) 5(12.8)
Pathological T category 0.002 - -
Tla (%)
M2 27 (100) 0
M3 33 (943) 2(5.7)
T1b (%)
SM1 54 (94.7) 3(53)
SM2 55(90.2) 6 (9.8)
SM3 36 (75.0) 12 (25.0)
Upper mediastinal LN metastasis < 0.001 3.19 1.118-9.136 003
Absence 171 (95.0) 9 (5.0
Presence 34 (70.8) 5(29.2)
Mid mediastinal LN metastasis 0.003
Absence 198 (91.7) 18 (83)
Presence 7 (58.3) 5(41.7)



Wang et al. Journal of Cardiothoracic Surgery (2020) 15:262

Page 7 of 8

Table 4 Univariate and multivariate analysis of predictors for cervical lymph node metastasis in superficial thoracic ESCC (Continued)

Variables Univariate analysis

Multivariate analysis

Cervical LN(-)(%)

Cervical LN(+) (%)

P value HR 95% Cl for HR P value

Lower mediastinal LN metastasis

Absence 190 (91.8)
Presence 15 (71.4)
Abdominal mediastinal LN metastasis

Absence 167 (92.3)
Presence 38 (80.9)

17 (8.2)
6 (28.6)

14(7.7)
9 (19.1)

001

0.029

LN lymph node, CI confidence interval, HR hazard ratio, ESCC esophageal squamous cell carcinoma

identified in upper mediastinal lymph node. Lymphatic
invasion (p =0.001) is another significant factor for pre-
dicting cervical lymph node metastasis. In recent years
superficial esophageal cancers with increasing number
are removed through endoscopic procedures. The status
of lymphatic invasion could be demonstrated through
the pathological examination of endoscopicly removed
specimen. Therefore, lymphatic invasion is of particular
significance in today’s clinical practice.

Sentinel lymph node biopsy (SLNB) was an effective
method to detect lymph node metastasis and save sur-
gery time and hospital cost in superficial esophageal can-
cer [17, 18]. The detection rate and accuracy has been
validated by a meta-analysis in early esophageal cancer
[19]. However, some disadvantages of SLNB could not
be ignored. First, the procedures of SLNB is invasive,
which may increase the patient’s preoperative trauma
[17]. Moreover, many of the chest lymph nodes are
black, which is difficult to distinguish from dyeing agent.
The rapid transit of blue dye through lymphatic chain
limits its use during the operation time [20]. The prog-
nosis will be poor in patients with negative sentinel

lymph node and positive non-sentinel lymph node [17].
In our study, the positive predictive value of upper medi-
astinal lymph node metastasis was not satisfactory no
matter in low-risk or in high-risk patients. However, the
negative predictive value was not low, especially for low-
risk patients without lymphatic invasion, the negative
predictive value of upper mediastinal lymph node metas-
tasis for cervical lymph node metastasis was extremely
high (93.8-100%). Even in high-risk patients with
lymphatic invasion, the negative predictive value of
upper mediastinal lymph node metastasis for cervical
lymph node metastasis was also relative high (88.9—
84.1%) in middle and lower thoracic tumors patients.
This means cervical lymphadenectomy could be avoided
for low-risk patients with negative upper mediastinal
lymph nodes, particularly for patients with lower thor-
acic tumors. So, the lymph node metastasis in upper
mediastinum can be used as “negativity sentinel lymph
node” for negative cervical lymph nodes.

In our study, we excluded patients receiving neoadju-
vant therapy, which make it difficult to assess lymphatic
invasion. Due to constraints of time and resources, we

Table 5 Analysis of relationship between the status of upper mediastinal lymph nodes and the status of cervical lymph nodes

Lymphatic Tumor Upper Cervical LN- Cervical LN Positive Negative Auucracy
invasion location mediastinal _ + predictive predictive (%)
LN value (%) value (%)
- Upper Tx - 15 1 250 93.8 70.8
+ 6 2
Mid Tx - 75 3 6.25 96.2 809
+ 15 1
Lower Tx - 48 0 0 100 100
+ 0 0
+ Upper Tx - 1 2 429 333 400
+ 4 3
Mid Tx - 16 2 615 839 774
+ 5 8
Lower Tx - 16 1 0 94.1 76.2
+ 4 0

LN lymph node, Tx: Thorax
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only made qualitative analyses on lymphatic invasion in
the current study. Moreover, this was a retrospective
study for superficial ESCC from a single institute, the se-
lective bias and heterogeneity of the patients could not
be ignored— the conclusion of our research should be
applied with caution. Additionally, the optimal thera-
peutic method was discussed based on the status of
lymph nodes from a surgeon’s point of view. Further
clinical trials regarding the prognosis are necessary to
establish the best treatment for superficial ESCC.

Conclusions

In conclusion, tumors invading till proper mucosa were
the best indication of EMR. For those without lymphatic
invasion, it could be reasonable to avoid cervical lymph-
adenectomy, if nodes of the upper mediastinum resulted
negative at the frozen section, particularly, for those tu-
mors located at lower thorax.
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