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Clinical impact of abdominal versus
mediastinal metastases as a prognostic
factor for poor outcomes following
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study
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Abstract

Background: Surgery is still the mainstay of radical treatment for resectable esophageal cancer (EC). It is apparent
that the presence or spread of lymph node metastasis (LNM) is a powerful prognostic factor in patients with EC
who are eligible for curative treatment. Although the importance and efficacy of lymph node dissection in radical
esophagectomy have been reported, the clinical or prognostic relevance of specific metastatic patterns within the
mediastinal cavity and abdomen remains unclear.

Methods: We retrospectively analyzed the association of postoperative survival with clinical mediastinal LNM
(cMLNM) and abdominal LNM (cALNM) in 157 patients who underwent radical EC surgery at our hospital between
May 2012 and March 2018.

Results: A significant difference in cause-specific survival (CSS) was observed between patients with and without
cALNM (log-rank p = 0.000). A multivariate Cox regression analysis revealed that cALNM and thoracic surgery
(mediastinal lymphadenectomy via conventional open right thoracotomy or video-assisted thoracoscopic surgery)
independently predicted CSS (p = 0.0007 and 0.021, respectively). Moreover, a significant difference in systemic
recurrence-free survival was observed between those with and without cALNM (log-rank p = 0.000). Multivariate Cox
regression analysis revealed that cALNM and sex independently predicted systemic recurrence-free survival (p =
0.000 and 0.015, respectively).

Conclusion: cALNM was an independent poor prognostic factor for CSS after EC surgery. It may also be an
independent prognostic factor for postoperative systemic recurrence, which can shorten the CSS. For patients with
cALNM-positive EC who have a high potential risk of systemic metastases, more extensive treatment besides the
conventional perioperative systemic chemotherapy may be necessary.
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Background
Surgery is the mainstay of radical treatment for resect-
able esophageal cancer (EC) worldwide [1, 2]. Many
studies have been conducted on factors that affect the
outcomes following EC surgery, including clinicopatho-
logical and surgery-related factors. In particular, the
presence of lymph node metastasis (LNM) is a powerful
prognostic factor in patients with EC who are eligible for
curative treatment.
The extent of LNM associated with EC can anatomic-

ally span multiple areas, such as the neck, chest, and ab-
domen, and the risk of LNM is high even in the early
stages [3]. Our previous study on the oncological toler-
ability of minimally invasive esophagectomy (MIE) sug-
gested that clinical abdominal LNM (cALNM) is a poor
prognostic factor after EC surgery [4]. The clinical or
prognostic relevance of specific metastatic patterns
within the mediastinal cavity and abdomen remain un-
clear, although the importance and efficacy of lymph
node dissection in radical esophagectomy have been re-
ported [5, 6].
Here, we performed a detailed study to assess the sig-

nificance of clinical mediastinal LNM (cMLNM) and
cALNM as postoperative prognostic factors in patients
with EC.

Methods
Patients
We identified 216 consecutive patients who had under-
gone radical esophagectomy with two- or three-field
lymphadenectomy for thoracic EC at our Department of
Gastroenterological Surgery in Saitama Medical Univer-
sity International Medical Center between May 2012
and May 2018. See the details regarding the exclusion
criteria below. After applying these criteria, 157 cases
were eligible for inclusion. The clinicopathological char-
acteristics and postoperative outcomes were collected
from the patients’ records.

The exclusion criteria
The exclusion criteria were as follows: patients with sal-
vage surgery after definitive radiation therapy, those with
obvious residual lesions identified intraoperatively, those
who underwent a planned two-stage split surgery, those
with clinical distant metastases as defined in the 8th
edition of the International Union Against Cancer guide-
lines [7], and those who underwent esophageal recon-
struction using methods other than a gastric tube. In
addition, patients with an observation period of less than
180 days were excluded. Moreover, since it is apparent
that the number of harvested lymph nodes during sur-
gery affects the prognosis, patients with a small number
of harvested lymph nodes (less than 10) were excluded.

Clinical tumor–node–metastasis staging and follow-up
after surgery
Tumor staging was performed according to the 8th edi-
tion of the International Union Against Cancer guide-
lines [7]. Any metastases from the neck to the abdomen
were identified using computed tomography (CT) and
fluorodeoxyglucose-positron emission tomography,
which are routinely performed for the purpose of
searching for metastasis before treatment. Follow-up CT
assessments every 2–4 months and annual esophagogas-
troduodenoscopy after surgery are performed for 5 years
if no recurrence was suspected.

Surgical procedure
A transthoracic en bloc resection was performed in all
patients with either a two field (mediastinal and abdom-
inal) or three field (mediastinal, abdominal, and cervical)
lymph node dissection. In the thoracic part, we per-
formed the conventional open right thoracotomy or
video-assisted thoracoscopic surgery (VATS) in the left
lateral position while the patients were receiving separ-
ate lung ventilation. In the abdominal part, we per-
formed abdominal lymphadenectomy and mobilization
of the stomach for the reconstructed organ via conven-
tional open laparotomy or hand-assisted laparoscopic
surgery (HALS). The details of the procedure for the ab-
dominal part have been described previously [4]. Overall,
the extent of the lymph node dissection was D2 accord-
ing to the Japanese Classification of Esophageal Cancer
(11th Edition) [8]. In particular, the upper, middle, and
lower mediastinal lymph nodes dissection was per-
formed including the cervical and thoracic paraesopha-
geal, right and left recurrent nerve, subcarinal, right and
left main bronchus, supradiaphragmatic, and anterior
thoracic paraaortic lymph nodes. In the abdomen, an
upper abdominal and retroperitoneal lymph node dissec-
tion was performed including the paracardial, lesser
curvature, left gastric, common hepatic, splenic, and
celiac lymph nodes.

Perioperative therapy
Perioperative therapy, including neoadjuvant chemother-
apy (NAC) and adjuvant chemotherapy (AC), was ad-
ministered in accordance with the Japanese Esophageal
Society guidelines [1]. Therefore, in principle, NAC was
administered to patients who were indicated for radical
surgery, except for patients with clinical stage I disease.
If radical resection was confirmed pathologically, AC
was not administered to patients with squamous cell car-
cinoma, but only to a small proportion of patients who
had adenocarcinoma with multiple positive pathological
LNMs. Only six patients received AC in our cohort.
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Postoperative survival and recurrence
The initial recurrence was divided into two types: locor-
egional and systemic. Locoregional recurrence encom-
passed resectable mediastinal and abdominal lymph
node recurrences, as well as cervical paraesophageal or
supraclavicular lymph node recurrence. Systemic recur-
rence included the following: distant metastases to other
organs such as the liver or lungs, unresectable recur-
rence such as dissemination to the pleura or pericar-
dium, cervical lymph node recurrence other than at the
paraesophageal or supraclavicular areas, and recurrence
at the para-abdominal aortic lymph nodes. If locoregio-
nal and systemic recurrence were observed at the same
time, they were treated as systemic recurrence. Locore-
gional recurrence-free survival (L-RFS) was calculated
from the date of the esophagectomy until locoregional
recurrence was confirmed, and when any systemic recur-
rences were confirmed as initial recurrence, they were
censored. Likewise, systemic recurrence-free survival (S-
RFS) was calculated from the date of the esophagectomy
until systemic recurrence was confirmed, and when any
locoregional recurrences were confirmed as an initial re-
currence, they were censored.

Statistical analyses
The groups were compared using the Chi-square test or
Fisher’s exact test for categorical variables and the
Mann-Whitney U test for continuous variables, as ap-
propriate. The Kaplan-Meier method and log-rank test
were used to evaluate differences in cause-specific
survival (CSS) and recurrence-free survival (RFS).
Univariate and multivariate survival analyses were also
performed using a stratified Cox proportional hazards
model. In the multivariate analysis, covariates were se-
lected by backward elimination. Differences were consid-
ered statistically significant at two-tailed p-values of <
0.05. All statistical analyses were performed using SPSS
software (version 24.0; IBM Corp., Armonk, NY).

Results
Clinical mediastinal or abdominal lymph node metastases
Table 1 provides details of the patient characteristics. Of
all 157 patients, 70 (44.6%) were clinically positive for
LNM, 51 (32.5%) had cMLM, 45 (28.7%) had cALM, 25
(15.9%) were positive for solitary cMLM, 19 (12.1%)
were positive for solitary cALM, and 26 (16.6%) were
positive for both.

Associations between clinical mediastinal or abdominal
lymph node metastases and clinicopathological factors
As shown in Table 1, the cMLNM-positive group in-
cluded many patients with NAC, deeper clinical tumor
invasion depth, cALNM, and VATS because many of
them were at an advanced stage. The same was observed

in the cALNM-positive group. In addition, many pa-
tients with HALS were included in the cALNM group.
The frequency of cALNM was low in patients with
upper thoracic EC. Moreover, many patients who under-
went AC were included in the cALNM-positive group
due to the indication of AC, described above.
Likewise, as shown in Table 2, both the cMLNM-

positive group consisted of patients with deeper patho-
logical tumor depth invasion and both mediastinal and
abdominal pathological LNM. The same was observed in
the cALNM-positive group. The frequency of vascular
invasion was high in the cMLNM-positive group, while
lymphatic invasion was high in the cALNM-positive
group. The mean and median number of the harvested
lymph nodes was 30.9 (standard deviation, 13.1) and
30.0 (range, 10–99), respectively. The association be-
tween the number of harvested lymph nodes and the
presence of cMLNM or cALNM was not significant.
However, the cMLNM-positive group had more har-
vested lymph nodes in the cervix whereas the cALNM-
positive group had more harvested lymph nodes in the
abdomen. More pathological LNM in the cervix, medias-
tinum, and abdomen were confirmed in the cMLNM-
positive group. On the other hand, the cALNM-positive
group had more pathological LNM in the mediastinum
and abdomen. Intraoperative bleeding was high in both
the cMLNM- and cALNM-positive groups, although
there were no significant differences between the groups
in terms of the total operative time and the length of
postoperative hospital stay. Although patients with clin-
ical distant metastases were excluded as described above,
none of the patients had pathological distant metastases
including supraclavicular LNM.

Associations among clinical, surgery-related factors, and
postoperative cause-specific survival
The median postoperative follow-up period was 48.5
(range; 4.4–10.4) months, and 32 cause-specific EC
deaths occurred during the entire observational period.
A significant difference in CSS was observed between
patients with and without cMLNM and cALNM (p =
0.023 and 0.000, respectively) (Fig. 1a, b). Additionally,
in the univariate analysis, the prognosis was predicted by
the absence of AC and different thoracic approaches
(p = 0.007 and 0.000, respectively). The multivariate Cox
regression analysis revealed that the presence of cALNM
(p = 0.000, hazard ratio = 3.917) and VATS as a thoracic
approach (p = 0.017, hazard ratio = 0.395) were inde-
pendent prognostic factors of CSS (Table 3).

Associations among clinical factors, surgery-related
factors, and postoperative recurrence-free survival
During the entire observational period, 55 patients had
postoperative recurrence. A significant difference in RFS
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between those with and without cMLNM and cALNM
was observed (p = 0.005 and 0.000, respectively) (Fig. 1c,
d). Additionally, in the univariate analysis, the prognosis
was predicted by the difference in histology, deeper
tumor depth invasion, and different thoracic approaches
(p = 0.017, 0.004, and 0.001, respectively). The multivari-
ate Cox regression analysis revealed that the presence of
cALNM (p = 0.007, hazard ratio = 2.162) and VATS as a
thoracic approach (p = 0.021, hazard ratio = 0.514) were
independent prognostic factors of RFS (Table 3).

Associations among clinical factors, surgery-related
factors, and locoregional or systemic recurrence-free
survival
To verify the risk assessment by the recurrence pattern,
we classified the initial postoperative recurrence into
two types: locoregional or systemic. Overall, 30 and 25
patients had locoregional and systemic recurrence,

respectively, during the entire observational period.
Table 4 shows the initial postoperative recurrence sites
in patients with or without cMLNM or cALNM.
Although there was no statistically significant

difference between those with and without cMLNM
for S-RFS (p = 0.050), a significant difference in S-RFS
was observed between those with and without
cALNM (p = 0.000) (Fig. 2a, b). Additionally, the
univariate analysis revealed that the prognosis was
predicted by differences in sex, absence of AC, and
different thoracic approaches (p = 0.009, 0.019, and
0.013, respectively). The multivariate Cox regression
analysis revealed that the presence of cALNM (p =
0.000, hazard ratio = 4.520) and difference in sex (p =
0.015, hazard ratio = 2.759) independently predicted S-
RFS. (Table 5). On the other hand, significant
differences in L-RFS were observed between those
with and without cMLNM, NAC, clinical tumor depth

Table 1 Differences in clinical factors between patients with and without mediastinal or abdominal lymph node metastases

Factor Variables All patients
(N = 157)

cMLNMa cALNMb

Absent
(N = 106)

Present
(N = 51)

p value Absent
(N = 112)

Present
(N = 45)

p value

Sex Male 132 88 44 94 38

Female 25 18 7 0.393 18 7 0.573

Age (years) Mean ± SDc 69 ± 7.0 69.2 ± 7.2 68.3 ± 8.8 0.895 69 ± 6 67 ± 8 0.091

Body mass index Mean ± SD 21.6 ± 2.9 21.7 ± 3.2 21.8 ± 2.7 0.734 21.7 ± 3.0 21.4 ± 2.7 0.604

Tumor location Utd 16 9 7 15 1

Mte 59 38 21 47 12

Ltf 82 59 23 0.383 50 32 0.006*

Histology SCCg 134 93 41 98 36

non-SCC 23 13 10 0.164 14 9 0.17

Neoadjuvant chemotherapy Absent 80 65 15 67 13

Present 77 41 36 0.000* 45 32 0.000*

Adjuvant chemotherapy Absent 150 103 47 110 40

Present 7 3 4 0.155 2 5 0.021*

Clinical tumor depth T1 58 50 8 53 5

T2 21 15 6 14 7

T3 98 41 37 0.000* 45 33 0.000*

Clinical mediastinal lymph node metastasis Absent 106 106 0 87 19

Present 51 0 51 0.000* 25 26 0.000*

Clinical abdominal lymph node metastasis Absent 112 87 25 112 0

Present 47 19 26 0.000* 0 47 0.000*

Thoracic approach OTh 63 31 32 34 29

VATSi 94 75 19 0.000* 78 16 0.000*

Abdominal approach OLj 65 38 26 36 28

HALSk 77 68 25 0.052 76 17 0.001*
acMLNM clinical mediastinal lymph node metastasis, bcALNM clinical abdominal lymph node metastasis, cSD standard deviation, dUt upper thoracic, eMt middle
thoracic, fLt lower thoracic, gSCC squamous cell carcinoma, hOT open thoracotomy, IVATS video-assisted thoracoscopic surgery, jOL open laparotomy, kHALS hand-
assisted surgery. *p < 0.05
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invasion, and thoracic approach (p = 0.045, 0.040, 0.021,
and 0.018, respectively). However, the multivariate Cox re-
gression analysis revealed that only deeper clinical tumor
depth invasion independently predicted L-RFS (p = 0.027,
hazard ratio = 2.743). (Table 5).

Difference in postoperative survival with and without
lymph node metastasis in the mediastinal or abdominal
fields
To eliminate the bias of including cLNM-negative
patients who had a favorable prognosis or both

Table 2 Pathological and surgery-related factors in patients with and without clinical mediastinal/abdominal lymph node
metastases

Factor Variables All patients
(N = 157)

cMLNMa cALNMb

Absent
(N = 106)

Present
(N = 51)

p value Absent
(N = 112)

Present
(N = 45)

p value

Pathological T factor pT1 79 63 15 68 10

pT2 21 10 11 12 9

pT3 55 31 24 31 24

pT4a 3 2 1 0.004* 1 2 0.000*

Pathological N factor pN0 77 65 12 70 7

pN1 49 25 24 30 19

pN2 25 12 13 11 14

pN3 6 4 2 0.000* 1 5 0.000*

Lymphatic invasion Absent 99 70 29 79 20

Present 58 36 22 0.292 33 25 0.003*

Vascular invasion Absent 79 61 18 60 19

Present 78 45 33 0.011* 52 26 0.22

Intramural metastasis Absent 131 100 44 106 38

Present 11 6 7 0.120 6 7 0.052

Number of harvested lymph nodes Mean ± SDc 30.9 ± 13.1 29.7 ± 13.2 33.3 ± 12.6 0.051 30.0 ± 13.6 33.0 ± 11.5 0.071

Median
(range)

30.0 (10–99) 28.0 (11–99) 33.0 (10–63) 28.5 (11–99) 32.0 (10–58)

Number of harvested cervical lymph
nodes

Mean ± SD 2.2 ± 5.2 1.4 ± 4.4 3.8 ± 6.3 0.002* 2.2 ± 5.5 2.1 ± 4.6 0.362

Number of harvested mediastinal
lymph nodes

Mean ± SD 14.6 ± 8.0 14.7 ± 8.6 14.5 ± 6.8 0.856 14.9 ± 8.5 14.0 ± 6.7 0.867

Number of harvested abdominal
lymph nodes

Mean ± SD 14.1 ± 7.1 13.6 ± 6.6 15.0 ± 8.8 0.567 13.0 ± 6.4 16.7 ± 8.8 0.019*

Number of lymph node metastases Mean ± SD 2.2 ± 6.9 1.8 ± 4.2 3.0 ± 6.1 0.000* 1.3 ± 6.5 4.5 ± 7.1 0.000*

Median
(range)

0.0 (0–69) 0.0 (0–69) 0.5 (0–39) 0.0 (0–69) 2.0 (0–39)

Number of cervical lymph node
metastases

Mean ± SD 0.1 ± 0.3 0.0 ± 0.2 0.1 ± 0.4 0.007* 0.0 ± 0.3 0.1 ± 0.4 0.247

Number of mediastinal lymph node
metastases

Mean ± SD 0.8 ± 3.8 0.7 ± 4.4 1.1 ± 1.9 0.000* 0.7 ± 4.3 1.2 ± 2.1 0.000*

Number of abdominal lymph node
metastases

Mean ± SD 1.3 ± 3.9 1.1 ± 3.2 1.8 ± 4.9 0.011* 0.5 ± 2.4 3.2 ± 5.8 0.000*

Total operative time (min) Mean ± SD 429.5 ± 69.8 427.1 ± 69.6 434.5 ± 74.9 0.453 432.8 ± 69.7 431.5 ± 75.0 0.308

Median
(range)

435.0 (242–
571)

429.0 (248–
571)

440.0 (242–
562)

437.5 (291–
563)

431.0 (242–
571)

Total intraoperative bleeding (ml) Mean ± SD 247.9 ± 223.7 219.4 ± 198.7 307.0 ± 258.4 0.014* 210.8 ± 142.7 360.0 ± 339.2 0.039*

Median
(range)

174.0 (40–
1553)

160.0 (40–
1553)

269.0 (50–
1511)

161.5 (42–
830)

261.0 (40–
1553)

Length of postoperative hospital stay
(days)

Median
(range)

15 (8–239) 15 (8–106) 19 (9–239) 0.072 15 (8–239) 18 (9–58) 0.484

acMLNM clinical mediastinal lymph node metastasis, bcALNM clinical abdominal lymph node metastasis, cSD standard deviation
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cMLNM- and cALNM-postive patients who had
worse prognosis in our study population, we per-
formed a subgroup analysis based on the presence or
absence of LNM in the mediastinum and abdomen.

We classified patients into four groups: cMLNM(−)/
cALNM(−), cMLNM(+)/cALNM(−), cMLNM(−)/
cALNM(+), and cMLNM(+)/cALNM(+). The Kaplan-
Meier analysis revealed significant differences in CSS

Fig. 1 Kaplan-Meier curves for CSS and RFS in all the patients. a A significant difference in CSS was observed between patients with and without
cMLNM (3-year survival rates: 84.9 and 79.7%, respectively; p = 0.023). b A significant difference in CSS was observed between those with and
without cALNM (3-year survival rates: 91.4 and 63.7%, respectively; p = 0.000). c A significant difference in RFS was observed between those with
and without cMLNM (3-year survival rates: 73.7 and 57.3%, respectively; p = 0.005). d A significant difference in RFS was also observed between
those with and without cALNM (3-year survival rates: 76.6 and 48.9%, respectively; p = 0.000). CSS: cause-specific survival, cMLNM: clinical
mediastinal lymph node metastasis, cALNM: clinical abdominal lymph node metastasis, RFS: recurrence-free survival
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and RFS among these four groups (p = 0.000 and
0.000, respectively) (Fig. 3a, b). Furthermore, in a sub-
group analysis of 44 cases with clinical LNM in only
one field (the solitary cMLNM- and solitary cALNM-
positive groups), survival rate in CSS was worse in

the solitary cALNM-positive group than in the soli-
tary cMLNM-positive group (p = 0.047) (Fig. 3a). For
RFS, there was no statistically significant difference
between those two groups (p = 0.226) (Fig. 3b).

Table 3 Univariate and multivariate analyses of clinical, surgery-related prognostic factors for postoperative survival

Factor Category Cause-specific survival Recurrence-free survival

Univariate Multivariate Univariate Multivariate

p value p
value

HRa (95%
CIb)

p value p
value

HR (95%
CIb)

Age < 70 (vs. ≥70) 0.853 0.129

Sex Male (vs. Female) 0.796 0.398

Body mass index < 20 (vs. ≥20) 0.378 0.328

Tumor location Utc (vs. Mtd or Lte) 0.868 0.791

Histology non-SCCf (vs. SCC) 0.113 0.017* 0.088 1.760 (0.919–
3.369)

Neoadjuvant chemotherapy Present (vs. Absent) 0.689 0.138

Adjuvant chemotherapy Present (vs. Absent) 0.007* 0.325 1.731 (0.581–
5.155)

0.120

cT factor cT2–3 (vs. T1) 0.054 0.871 0.926 (0.366–
2.343)

0.004* 0.205 1.558 (0.784–
3.094)

Clinical mediastinal lymph node
metastasis

Present (vs. Absent) 0.023* 0.811 0.908 (0.413–
1.998)

0.005* 0.699 1.131 (0.607–
2.108)

Clinical abdominal lymph node
metastasis

Present (vs. Absent) 0.000* 0.000* 3.917 (1.860–
8.250)

0.000* 0.007* 2.162 (1.237–
3.781)

Thoracic approach VATSg (vs. OTh) 0.000* 0.017* 0.387 (0.178–
0.842)

0.001* 0.021* 0.514 (0.292–
0.902)

Abdominal approach HALSi (vs. OLj) 0.170 0.100

Reconstruction route mediastinal or antethoracic (vs.
Retrosternal)

0.105 0.398

aHR hazard ratio, bCI confidence interval, cUt Upper thoracic, dMt Middle thoracic, eLt Lower thoracic, fSCC squamous cell carcinoma, gVATS Video assisted thoracic
surgery, hOT Open thoracotomy, iHALS Hand assisted laparoscopic surgery, jOL Open Laparotomy. *: p < 0.05

Table 4 Initial postoperative recurrence site details in patients with or without clinical mediastinal/abdominal lymph node
metastases

Initial recurrence
pattern

Variables All patients
(N = 157)

(Recurrence
sitea)

cMLNMb cALNMc

Absent
(N = 106)

Present
(N = 51)

Absent
(N = 112)

Present
(N = 45)

Locoregional
recurrence

Absent 127 90 37 93 34

Present Cervical lymph node 30 (11) 16 (6) 14 (5) 19 (5) 11 (6)

Mediastinal local or lymph node (25) (12) (13) (13) (12)

Abdominal lymph node (10) (7) (3) (5) (5)

Systemic recurrence Absent 132 93 39 102 30

Present Lung 25 (9) 13 (4) 12 (5) 10 (3) 15 (6)

Liver (6) (3) (3) (2) (4)

Para-abdominal aortic lymph node (6) (5) (1) (2) (4)

Pleura (9) (3) (6) (4) (5)

Others (Adrenal gland, bone, or
ventricle)

(4) (2) (2) (1) (3)

aIncluding duplications, bcMLNM clinical mediastinal lymph node metastasis, ccALNM clinical abdominal lymph node metastasis
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Fig. 2 (See legend on next page.)
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Correlation between the clinical and pathological
diagnosis
To verify the correlation between clinical and patho-
logical diagnosis of T and N factors, T factor was divided
into two groups, shallower or deeper than T1, and N
factor was divided into two groups, presence or absence
of LNM. Furthermore, considering the modification of
NAC by the antitumor effect, subgroup analysis with
and without NAC was also performed. As shown in
Table 6, the accuracy rate of T factor was lower in pa-
tients who underwent NAC than in all the patients over-
all and in patients who did not undergo NAC (74.0,
82.2, and 90.0%, respectively). A similar tendency was
observed for factor N, but the accuracy rate in each pa-
tient group was lower than that for the T factor group
(71.4, 73.2, and 75.0%, respectively).

Associations among clinical, pathological N factors, and
postoperative survival
Since cALNM was suggested as a prognostic clinical and
surgical factor, additional risk analysis including patho-
logical factors, which are promising prognostic factors,
was performed. As shown in Table 7, the multivariate
Cox regression analysis revealed that the presence of
cALNM (p = 0.030, hazard ratio = 2.437) and patho-
logical ALNM (pALNM) (p = 0.001, hazard ratio = 4.611)
independently predicted CSS. However, the multivariate
Cox regression analysis revealed that only pALNM inde-
pendently predicted RFS (p = 0.000, hazard ratio =
5.111).

Discussion
Clinical LNM is a known poor prognostic factor in pa-
tients with EC, and the significance of the lymph node

(See figure on previous page.)
Fig. 2 Kaplan-Meier curves for S-RFS in all the patients. a There was no statistically significant difference between those with and without cMLNM
in terms of S-RFS (p = 0.050). b A significant difference in S-RFS was observed between those with and without cALNM (3-year survival rates: 89.7
and 66.7%, respectively; p = 0.000). cMLNM: clinical mediastinal lymph node metastasis, S-RFS: systemic recurrence-free survival, cALNM: clinical
abdominal lymph node metastasis

Table 5 Univariate and multivariate analyses of prognostic factors for locoregional and systemic relapse-free survival

Factor Category Locoregional recurrence-free
survival

Systemic recurrence-free survival

Univariate Multivariate Univariate Multivariate

p value p value HRa (95%
CIb)

p value p value HR (95% CI)

Age < 70 (vs. ≥70) 0.057 0.408

Sex Male (vs. Female) 0.707 0.009* 0.015* 2.759 (1.217–
6.253)

Body mass index < 20 (vs. ≥20) 0.425 0.566

Tumor location Utc (vs. Mtd or Lte) 0.224 0.338

Histology non-SCCf (vs. SCC) 0.368 0.292

Neoadjuvant chemotherapy Present (vs. Absent) 0.040* 0.417 1.486 (0.572–
3.862)

0.663

Adjuvant chemotherapy Present (vs. Absent) 0.971 0.019* 0.128 2.764 (0.746–
10.239)

cT factor cT2–3 (vs. T1) 0.021* 0.027* 2.743 (1.121–
6.714)

0.089

Clinical mediastinal lymph node
metastasis

Present (vs. Absent) 0.045* 0.493 1.318 (0.599–
2.897)

0.050 0.898 1.064 (0.411–
2.756)

Clinical abdominal lymph node
metastasis

Present (vs. Absent) 0.116 0.000* 0.000* 4.520 (2.028–
10.072)

Thoracic approach VATSg (vs. OTh) 0.018* 0.104 0.534 (0.250–
1.138)

0.013* 0.194 0.569 (0.243–
1.332)

Abdominal approach HALSi (vs. OLj) 0.085 0.579

Reconstruction route mediastinal or antethoracic (vs.
Retrosternal)

0.718 0.104

aHR hazard ratio, bCI confidence interval, cUt Upper thoracic, dMt Middle thoracic, eLt Lower thoracic, fSCC squamous cell carcinoma, gVATS Video assisted thoracic
surgery, hOT Open thoracotomy, iHALS Hand assisted laparoscopic surgery, jOL Open Laparotomy. *: p < 0.05
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dissection for postoperative survival after EC surgery has
been verified [9]. The effect of dissection on postopera-
tive survival at each lymph node station has also been
verified using an efficacy index [10]. However, the sig-
nificance of metastasis to the mediastinal or abdominal
lymph nodes, which are common sites of metastasis in
EC, for postoperative survival, has not been verified yet.
Our study on the postoperative long-term prognosis of
clinical LNM in the mediastinal and abdominal fields
demonstrated that the presence of cALNM was an inde-
pendent poor prognostic factor for CSS and RFS follow-
ing EC surgery. Additionally, the presence of cALNM
was an independent poor prognostic factor for postoper-
ative systemic recurrence, although neither cMLNM nor
cALNM was found to be associated with locoregional
recurrence.
In addition, among patients with metastasis in the

mediastinum or abdomen alone, those with solitary
cALNM had a poorer prognosis than those with solitary
cMLNM. These results suggest that cALNM may be a
poorer prognostic factor for postoperative survival, even
when compared with cMLNM, due to its association
with potential systemic recurrence.
Recurrence after radical surgery for EC is, unfortu-

nately, a major clinical issue [11–13]. There are many
reports showing the usefulness of radiotherapy or che-
moradiotherapy for localized recurrence after EC sur-
gery, and these are widely used in clinical practice [14].
The usefulness of resecting the lymph nodes, including
the cervical lymph nodes, for localized postoperative re-
currence has also been reported in a retrospective obser-
vational study [15]. Most of the treatments for
recurrence affecting the organs are not radical treat-
ments; resection has been limited to a small number of
patients [16, 17], and its usefulness is unknown [18, 19].
If cALNM is a risk factor for postoperative systemic re-
currence, this may be one reason why it was a poor
prognostic factor for CSS in our study. Comparison of
cLNM in the mediastinal and abdominal fields alone
showed a similar survival curve for RFS; however, for
CSS, the survival rate of the cALNM group tended to be
lower. This appears to support the above hypothesis.
Moreover, if cALNM reflects the potential risk of sys-
temic recurrence in patients with EC after radical sur-
gery, the introduction of a more powerful perioperative

adjuvant therapy should be considered as systemic treat-
ment for patients with cALNM.
Patients with cALNM who were examined for the

postoperative long-term prognosis included both
cMLNM-positive and cMLNM-negative patients. It is
possible that this had some effect on the assessment of
biological malignancy for cALNM. This also applies to
patients with cMLNM. However, the proportions of pa-
tients who were positive for both cMLNM and cALNM
among patients with cMLNM and cALNM were non-
significantly different at 26 of 51 (51.0%) vs. 26 of 45
(57.8%), respectively. Moreover, in the subgroup analysis
of the presence or absence of LNM in the mediastinal or
abdominal field alone, patients with solitary cALNM had
significantly shorter CSS than patients with solitary
cMLNM (Fig. 3). In addition, the Kaplan-Meier curve in
CSS was similar for patients with solitary cALNM and
those who were both cMLNM- and cALNM-positive;
furthermore, in RFS, the Kaplan-Meier curves of patients
with solitary cMLNM, cALNM, and both cMLNM- and
cALNM-positive were similar. This result is consistent
with the results of the main analysis, and we believe that
the effect of this bias was small. Since there are many
patients with synchronous cMLNM and cALNM in clin-
ical practice, we thought that it has a certain meaning to
assess the biological malignancy of those with cALNM
and cMLNM, including those with overlap.
Interestingly, the number of harvested abdominal

lymph nodes was significantly higher in cALNM-positive
patients than in cALNM-negative patients. Although the
extent of lymphadenectomy was the same regardless of
the cALNM status, it is speculated that this is partly due
to the surgeon trying to perform more aggressive ab-
dominal lymphadenectomy in cALNM-positive cases. As
shown in Table 4, only 10 cases (6.4%) were found to
have recurrence limited to the abdominal field, and
locoregional control was performed to some extent. The
finding that cALNM-positive patients had a poor prog-
nosis despite some locoregional control secured by ag-
gressive lymphadenectomy may support our hypothesis
that cALNM poses a risk for systemic recurrence.
Even with recent advances in diagnostic modalities,

the clinical diagnosis of LNM remains difficult. The
presence of numerous micrometastases at the early clin-
ical stages may explain the discrepancies between patho-
logical LNM assessments [20]. Likewise, the effect of

(See figure on previous page.)
Fig. 3 Kaplan-Meier curves for CSS in patients in four groups according to the status of cMLNM and cALNM. a A significant difference was
observed for CSS among the four (cMLNM[−/+]/cALNM[−/+]) groups (p = 0.000), as well as between those who were cMLNM(+)/cALNM(−) and
those who were cMLNM(−)/cALNM(+) (3-year survival rates: 91.3 and 56.4%, respectively; p = 0.047). b A significant difference in RFS was likewise
observed among these four groups (p = 0.000). There was no statistically significant difference between those who were cMLNM(+)/cALNM(−)
and those who were cMLNM(−)/cALNM(+) (p = 0.226). CSS: cause-specific survival, cMLNM: clinical mediastinal lymph node metastasis, cALNM:
clinical abdominal lymph node metastasis, RFS: recurrence-free survival
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preoperative therapy on advanced cancer also contrib-
utes to the discrepancy between clinical and pathological
stages. In our study, the discrepancy between clinical
and pathological diagnoses in patients who underwent
NAC was clear from the correlation coefficients, positive
predictive value, and accuracy rates compared with those
of patients who did not undergo NAC (Table 6). Patho-
logical ALNM was very promising as a prognostic factor
in clinicopathological factors (Table 7). On the other
hand, it was suggested that cALNM is also an independ-
ent prognostic factor of CSS. We considered that
cALNM was not the same as pALNM, since cALNM is
a prognostic factor that had not been modified by NAC,
and it is considered a useful prognostic factor before
treatment despite the inaccuracy of the preoperative
diagnosis. If a discrepancy between clinical and patho-
logical stages is unavoidable, cALNM, which may reflect
the potential risk of postoperative systemic recurrence,
may be a different prognostic factor than pALNM.
In our study, likewise, it is necessary to fully consider

the accuracy of cALNM diagnosis. Because our study
suggests that cALNM reflects a potential risk for postop-
erative systemic recurrence before cancer treatment,
cALNM is considered an important clinical finding that
can complement the inaccuracies in preoperative metas-
tasis diagnosis.
In our study, the different thoracic approaches were

also demonstrated as independent factors associated
with CSS and RFS after EC surgery. Although it remains
unclear whether MIE contributes to improved long-term
prognosis in those who undergo EC surgery [21], the su-
periority of its long-term prognosis has been reported in
some retrospective studies, which is similar to our re-
sults [22]. The patients’ sex was also demonstrated as an
independent factor associated with postoperative sys-
temic recurrence, consistent with some reports that
identified sex as a prognostic factor in patients undergo-
ing EC surgery [23].
Because cALNM associated with upper thoracic EC

has a poor prognosis, it is characterized by group-3
lymph nodes in such patients [8]. It is necessary to

consider the difference in the effect of cALNM on prog-
nosis, depending on the tumor location. Because the
proportion of patients with upper thoracic EC in our co-
hort was low at 10.2%, and only 2.2% of those with
upper EC and a poor prognosis in the cALNM-positive
group were included, we believe that the impact of this
on the results was very small.
One major limitation of the current research is that

it was a single-institution retrospective study. There-
fore, the sample volume was relatively small, so a
limitation exists about the conclusion that could be
reached. While it is clear that findings from a larger
sample size are more convincing, we believe that we
have been able to reliably verify the significance of
cALNM as a prognostic clinical factor for CSS. An-
other limitation is that our treatment policy was
based on the standard treatment in Japan, which is
different from the treatment systems in many foreign
countries. In Japan, for advanced cancer, subsequent
radical surgery after NAC is considered the standard
treatment based on the JCOG9907 trial [1, 24]. On
the other hand, in Western countries, the current
gold standard of perioperative treatment is neoadju-
vant chemoradiotherapy according to the CROSS trial,
or perioperative chemotherapy according to the Magic
trial [25, 26]. Although re-examining may be neces-
sary in clinical practice with different treatment pol-
icies, we believe that our results offer universal
prognostic factors for predicting poor prognosis in
patients with EC.

Conclusion
In conclusion, cALNM is an independent poor prognostic
factor for CSS and RFS after EC surgery. It may also be an
independent prognostic factor for postoperative systemic
recurrence, which in turn, may be a mechanism that
shortens CSS. For patients with cALNM-positive EC who
have a high potential risk of systemic metastasis, a regimen
stronger than the conventional perioperative systemic
chemotherapy may be necessary to improve the prognosis.

Table 7 Univariate and multivariate analyses of clinicopathological prognostic factors for postoperative survival

Factor Category Cause-specific survival Recurrence-free survival

Univariate Multivariate Univariate Multivariate

p value p value HRa (95% CIb) p value p value HR (95% CIb)

Clinical mediastinal lymph node metastasis Present (vs.
Absent)

0.023* 0.654 1.184 (0.565–
2.484)

0.005* 0.250 1.381 (0.797–
2.392)

Clinical abdominal lymph node metastasis Present (vs.
Absent)

0.000* 0.030* 2.437 (1.092–
5.440)

0.000* 0.677 0.873 (0.461–
1.654)

Pathological abdominal lymph node
metastasis

Present (vs.
Absent)

0.000* 0.001* 4.611 (1.800–
11.811)

0.000* 0.000* 5.111 (2.878–
9.078)

aHR hazard ratio, bCI confidence interval, *: p < 0.05
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