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Association of Location of Lymph Node
Metastases with Postoperative Recurrence
of Esophageal Squamous Cell Carcinoma
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Abstract. Lymph node (LN) metastasis in patients with
esophageal squamous cell carcinoma (ESCC) has important
prognostic implications. In this study, we examined the
association between postoperative recurrence and the
location of LN metastases in patients with clinical stage II/I1]
ESCC. Of 90 patients who underwent curative esophagectomy
with systemic lymphadenectomy at our Department between
2000 and 2007, we identified 49 recurrences and 37 deaths
during follow-up. UICC pathological stage, pathological
intramural metastasis, total number of LN metastases, and
number of involved LNs in upper paraesophageal, subcarinal,
lower paraesophageal, post mediastinal, perigastric, and
celiac locations were significantly associated with
recurrence-free survival (RFS) in univariate analysis. In
multivariate analysis, the number of involved subcarinal and
lower paraesophageal LNs were independent factors
predictive of postoperative recurrence. Our findings suggest
that patients with LN metastases at these locations are at risk
of recurrence and should be considered for more aggressive
adjuvant therapies.

Although there have been recent improvements in surgical
procedures, the overall prognosis for patients with esophageal
squamous cell carcinoma (ESCC) remains poor, with 5-year
survival rates of 5-45% even after curative resection (1, 2).
Analysis of survival and disease-free survival curves showed
that more than 30% of patients who underwent RO resection
developed recurrence within a year (3-5). Surgical resection is
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generally considered as the best treatment for clinical stage
II/IIT ESCC, although one report indicated that approximately
40-50% of patients develop fatal hematogenous recurrence
after curative resection (6). Thus, accurately predicting the
risk of recurrence and choosing an appropriate postoperative
therapeutic strategy is very important for high-risk patients.
Some prognostic factors after surgery are known, such as
depth of tumor, tumor length, pathological stage and
percentage of involved lymph nodes (LNs) (7, 8). LN
metastasis was reported to be an important independent factor
in predicting the prognosis of patients with ESCC who had
undergone surgical resection (9, 10). However, there has been
controversy regarding the significance of the location of LN
metastases in patients who were treated with surgery only.
Moreover, it remains uncertain whether the location of LN
metastases affects outcomes after preoperative therapy.
Therefore, we investigated whether the recurrence of clinical
stage II/III ESCC after curative resection is influenced by the
location of LN metastases.

Patients and Methods

Patients and clinical data. The retrospective analysis included 90
patients who presented with ESCC at the Department of Surgical
Oncology in Osaka City University Hospital between January
2000 and December 2007. Inclusion in the study was limited to
patients who had clinical stage II/III (UICC International Union
Against Cancer TNM classification of malignant tumor) tumors,
excluding T4, and who had been offered surgery without
preoperative treatment. The main procedures for staging included
chest X-ray, upper gastrointestinal endoscopy, and enhanced
computed tomography of the neck, thorax and abdomen. Two
types of systematic lymphadenectomy were performed, two-field
and three-field. Two-field lymphadenectomy was performed for
limited lower thoracic or abdominal esophageal cancer. Seven LN
locations were defined, according to the Japanese Classification of
Esophageal Cancer (11). All nodal material was dissected
separately from the specimen by the surgeon and analyzed by
pathologists. Histologic staging was based on the pathological
TNM classification (12).
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Statistical analysis. All statistical analyses used SPSS II for Windows
(SPSS Inc., Chicago, IL, USA). Univariate logistic regression was
used to explore the predictive utility of the number of LN metastases
with defined recurrent disease. Cox regression models were used to
evaluate the association between clinicopathological features and
recurrence-free survival (RFS). Any variable that attained a
significance of p<0.05 was entered into multivariate analysis.
Survival was calculated from the date of surgery by the Kaplan
Meier method, and groups were compared by log-rank test.
Significance was defined as p<0.05 throughout the study.

Results

Patient characteristics. From January 2000 to December
2007, 90 patients were identified with clinical stage II/III
ESCC. The patients were 70 men and 20 women with a mean
age of 63.5 years. All patients underwent RO esophagectomy
and regional systematic lymphadenectomy without
preoperative therapy. Two-field lymphadenectomies were
performed in 24 patients and three-field lymphadenectomies
in 66 patients. Nineteen patients (21%) had thoracotomies
assisted by thoracoscopy as a component of their surgical
management. The median follow-up time for patients who
survived was 42 months (range 8-115 months). The overall
5-year survival rate for the entire cohort was 41.4%.

Conventional risk factors for recurrence. Of the 90 patients,
49 were found to have recurrent disease. The cumulative 1-
and 2-year recurrence rates were 33% and 51%, respectively
(Figure 1A). The median time to recurrence from surgical
resection was 12 months. The 5-year overall survival rate for
patients with recurrence was 14.5% (Figure 1B). Various
recurrent lesions were observed in this cohort. In the
recurrence group of 49 patients, LN recurrences were
observed in 18 patients, distant metastasis in 14 patients and
both together in 17 patients. There were no significant
associations between the recurrent lesion and location of LN
metastases. The general characteristics of patients who did
and did not experience recurrent disease are shown in Table
I. Univariate analysis revealed no significant differences in
RFS in terms of age, sex, cancer history, tumor location,
pathological differentiation, UICC TNM stage, and vascular
invasion. However, significant differences were observed in
relation to UICC pathological stage, intramural metastasis
and postoperative therapy.

Impact of the location of disease-positive LNs on recurrence.
The association between the number of LN metastases and
recurrence is shown in Table II. The mean number of LNs
removed in 90 patients was 60.2 (range 15-112) and the
mean number of LN metastases was 3.5 (range 0-15). In the
recurrence group, the mean number of LN metastases was
4.6 and the percentage of patients with LN metastasis was
85.7%; corresponding values in the no-recurrence group
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Figure 1. A: Recurrence rate for the 90 patients who underwent RO
resection for esophageal squamous cell carcinoma. Of the 90 patients,
49 had recurrent disease.The mean recurrence-free survival time was
13.4 months. B: Overall survival rate of patients with and without
recurrence. The survival of patients with recurrence (solid line) was
significantly worse than that of those without recurrence (dashed line)
(log-rank test, p<0.001). The number of subjects at risk at each time
interval is shown in the table below the graph.

were 2.0 and 70%, respectively (p<0.05). Both groups had a
similar metastasis profile, which involved three fields.
However, there were some differences in metastasis location
between the two groups. Cox univariate regression analysis
of RFS demonstrated that the total number of LN metastases
and location in the upper paraesophageal, subcarinal, lower
paraesophageal, postmediastinum, perigastric, and celiac
regions were significantly associated with RFS. However,
these significant locations were not associated with organs
of recurrence (Table III).

Multivariate analysis. In a multivariate analysis, including
pathological stage and intramural metastasis, the number of
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Table 1. Chracteristics of the 90 patients studied and association with
recurrence.

Table II. Association of site of lymph node (LN) metastases with
recurrence.

Charateristics Recurrence  Non-recurrence  p-Value
No. of patients 49 41
Age, years 63.1+8.2 63.2+7.8 0.964
Gender
Male/female 38/11 32/9 0.895
History of other cancer
Yes/no 39/10 34/7 0.447
Main tumor location
Ut/Mt/Lt/Ae 5/22/14/8 6/14/15/6 0.997
Tumor length (cm) 5.0+1.3 5.1£2.0 0.55
Differentiation
Well/moderate/poor 7/18/24 5/20/16 0.235
UICC pTNM
T1/T2/T3/T4 2/5/41/1 1/13/26/1 0.228
NO/N1 7/42 12/29 0.078
MO0/M1a/M1b 38/2/9 34/4/3 0.186
UICC pStage
Ia/IIb/III/IVa/IVb 6/4/28/2/9 11/7/16/4/3 0.022
Vascular invasion
ly0/ly1/1y2/1y3 6/16/21/6 4/20/14/3 0.225
vO/v1/v2/v3 27/14/5/3 27/12/2/0 0.074
Intramural metastasis
Positive/negative 7142 1/40 0.046
Postoperative therapy
Yes/no 41/8 25/16 0.043

subcarinal and lower paraesophageal LN metastases
remained significantly correlated with RFS (Table IV).
Subcarinal and lower paraesophageal metastases were
significantly associated with the total number of LNs
involved, and the number in the thoracic, upper
paraesophageal and supradiaphragm regions (Table V). In
addition, patients with subcarinal and lower paraecsophageal
LN metastases had a 1-year RFS of 14% and 23%,
respectively, compared with 80% in patients without LN
metastases at those locations (Figure 2A and 2B). The
overall median survival of patients with either subcarinal or
lower paraesophageal LN metastases was 22 months,
whereas median survival was not reached for patients
without metastases at these locations (Figure 2C).

Discussion

This study retrospectively demonstrated that the presence of
subcarinal and lower parasesophageal LN metastases were
independent predictors for postoperative recurrence in
patients with resectable ESCC. The median RFS of patients
with subcarinal or lower esophageal LN metastases was only
9 months after surgical resection. Moreover, the number of
LN metastases at these locations was significantly associated
with the total number of LN metastases, which has been

Recurrence Non-recurrence p-Value
(n=49) % (n=41) %
of metastasis of metastasis

Total LN metastases 4.6+£3.2 20+£2.8 <0.001
Site of LN metastases
Cervical paraesophageal 12.2% 4.9% 0.459
Supraclavicular 12.2% 12.2% 0.741
Upper paraesophageal 16.3% 2.4% <0.001
Paratracheal 40.8% 24.3% 0.113
Subcarinal 14.2% 0.0% <0.001
Middle paraesophageal 24.4% 4.9% 0.834
Main bronchus 10.2% 0.0% 0.045
Lower paraesophageal 26.5% 4.9% <0.001
Supradiaphragm 6.1% 4.9% 0.449
Postmediastinal 8.1% 0.0% 0.001
Perigastric 61.2% 43.9% 0.014
Celiac 10.2% 2.4% 0.028
Total cervical metastases 20.4% 14.6% 0.506
Total thoracic metastases 67.3% 34.1% 0.001
Total abdominal metastases 63.2% 48.9% 0.010

Table III. Distribution of lymph node (LN) metastases and region of
recurrence of esophageal squamous cell carcinoma (no. of patients=49).

Regional Non-regional p-Value
(n=12) (% (n=37) (%
of metastasis) of metastasis)
Total LN metastases 91.7% 89.1% 0.959
Site of LN metastases

Cervical paraesophageal 16.7% 10.8% 0.311
Supraclavicular 8.3% 13.5% 0.641
Upper paraesophageal LN 16.7% 16.2% 0.877
Paratracheal LN 50.0% 37.8% 0.513
Subcarinal LN 8.3% 16.2% 0.427
Middle paraesophageal LN 8.3% 29.7% 0.167
Main bronchus LN 16.7% 8.1% 0.538
Lower paraesophageal LN 33.3% 24.3% 0.208
Supradiaphragm LN 0.0% 8.1% 0.837
Postmediastinal LN 0.0% 10.8% 0.849
Perigastric LN 66.7% 59.5% 0.695
Celiac LN 8.3% 10.8% 0.806
Total of cervical metastasis 25.0% 18.9% 0.342
Total of thoracic metastasis 66.7% 67.6% 0.543
Total of abdominal metastasis 75.0% 59.5% 0.628

recognized as an independent factor of prognosis in
esophageal carcinoma. Therefore, our results indicate that the
presence of subcarinal LN metastases could be as significant
as the M category of the TNM classification.

Complete resection plus adjuvant chemotherapy is the
standard treatment in Japan for clinical stage II/IIl ESCC
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Table IV. Risk factors for recurrence of esophageal squamous cell
carcinoma (multivariate analysis).

Factor HR 95% CI p-Value
Intramural metastasis 1.69 0.56-5.12 0.353
UICC pStage 1.25 0.83-1.87 0.281
Location of LN metastases
Upper paraesophageal 1.05 0.33-3.28 0.937
Subcarinal 2.72 1.19-6.25 0.018
Main bronchus 1.45 0.81-2.62 0.211
Lower paraesophageal 1.45 1.03-2.04 0.032
Postmediastinal 1.69 0.64-4.45 0.287
Perigastric 0.97 0.36-2.63 0.952
Celiac 0.67 0.12-3.73 0.648
Total no. of thoracic LN metastases 1.20 0.66-2.21 0.547
Total no. of abdominal LN metastases 1.31 0.44-3.84 0.628
Total no. of LN metastases 0.87 0.48-1.57 0.641

CI: Confidence interval; HR: hazard ratio.

Table V. Characteristics of patients with metastases in subcarinal or
lower paraesophageal regions.

Metastases (+) Metastases (—)  p-Value
(% of (% of
metastasis) metastasis)

No. of patients 18 72

Total LN metastases 6.2+3.1 2.8+3.2 0.002

Site of LN metastases
Cervical paraesophageal 11.1% 8.3% 1.000
Supraclavicular 5.5% 18.1% 0.921
Upper paraesophageal 22.0% 6.9% 0.042
Paratracheal 44.4% 30.5% 0.638
Middle paraesophageal 38.9% 9.7% 0514
Main broncus 16.7% 2.7% 0.175
Supradiaphragm 16.7% 2.7% 0.042
Postmediastinal 5.6% 4.2% 0.528
Perigastric 72.2% 48.6% 0.153
Celiac LN 16.7% 4.2% 0.078

(13). Perioperative chemoradiotherapy has recently been
reported to improve progression-free and overall survival in
resectable ESCC (14-16). Patients with ESCC often have
recurrent metastatic disease after curative resection despite
multimodal  therapy including chemotherapy and
chemoradiotherapy (17). More accurate preoperative staging
is needed in determining the most suitable therapy in clinical
stage II/IIl ESCC. Thus, we limited this study to the subgroup
of patients who underwent systemic lymphadenectomy
without any preoperative therapy. Esophageal cancer recurs
in almost half of all patients with stage II-IIIl ESCC patients
who undergo curative resection, with a 5-year overall survival
rate of 42-47% (2, 11, 18). In this study, the incidence of

3424

100

75

50

25

Recurrence-free survival (%)

0
No.at risk 0

72 96 120

Time Smonths)
Without metastasis 83 40 18 10

With metastasis 7

B 100
g
875
c
@
fg_’ 50 SIS
@
(]
c
g 25
=
[&]
i
0
No.at risk 0 24 48 72 96 120
: : Time (months)
Without metastasis 75 39 18 10 2
With metastasis 15 3
(53 100
275
‘Tau LT - - aw - -
E 50
w
©
§ 25
0
No.at risk 0 24 48 72 96 120
Time (months)
Without metastasis 72 47 21 11 2
With metastasis 18 6 1

Figure 2. Recurrence-free survival of patients with subcarinal metastasis
(A) and lower paraesophageal metastasis (B). Survival was significantly
better for patients without LN metastasis (dashed lines) (p<0.001). C:
The overall survival rate was significantly worse for patient who had
metastases (solid lines) in either the subcarinal or
paraesophageal region (p<0.001).

lower

recurrence was 50%, with a median follow-up of 42 months
and the 5-year overall survival rate was 50.6%, values which
are within the acceptable range. Pathological TNM
classification is the current gold standard for predicting
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outcome. In our univariate analysis, the risk factors for
recurrence were pathological TNM stage, intramural
metastasis and total number of LN metastases. Because of the
close association between depth of invasion and LN
involvement, depth of tumor is not an independent prognostic
factor. Our results are consistent with previous reports
evaluating the prognostic significance of the number of LN
metastases in esophageal cancer (8,19,20). However, to the
best of our knowledge, few reports have analyzed the impact
of the location of LN metastases on ESCC recurrence. A
previous study showed the number and location of LN
metastases to be prognostic variables (21). Lee et al. reported
that patients with esophageal cancer with nonregional nodal
metastasis had a 5-year survival of 25%; this included those
who had complete surgical resection (22). However, analysis
of LN metastasis location in that study showed that only M1a
nodes were important and found no correlation between the
number and location of LNs. Here, we observed no
significant association between M0 and Mla or Ml1b in
recurrence of ESCC. On the other hand, our results are
consistent with a previous report that showed non-
paraesophageal metastasis (such as subcarinal, main
bronchial, and postmediastinal) to be significant in patients
with thoracic nodal metastasis of ESCC (8).

In Japan, three-field LN dissection has been shown to
improve the outcome of ESCC. Nevertheless, the effect of
extended lymphadenectomy on improving survival is
controversial. Our findings showed no association between
cervical LN metastasis and RFS, suggesting that it might be
possible to omit lymphadenectomy of this region in patients
with middle and lower thoracic esophageal cancer.

There are several limitations to our study. Our cohort of
patients was small, as they all came from a single hospital.
Moreover, many patients in this cohort did not undergo a
positron-emission tomographic scan in preoperative staging,
subject to a prereferral selection bias. Large multicenter
studies incorporating both preoperative diagnosis and
surgical resections are necessary to confirm our findings.

In conclusion, metastasis in the subcarinal and lower
paraesophageal lymph region was an independent predictive
factor for recurrence of ESCC following curative resection.
To improve the survival of patients with metastases in these
regions, more accurate multimodal preoperative staging is
necessary and more aggressive postoperative therapies
should be considered.
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