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Abstract This study aimed to identify predictive factors and to evaluate appropriate treatments for recurrence of esophageal
cancer after curative esophagectomy. About 166 consecutive patients, who underwent curative esophagectomy, were
enrolled between April 1994 and March 2003. Recurrence was classified as loco-regional or distant. Logistic regression
analysis was used to identify predictive factors for recurrence. Prognostic factors were evaluated by Log-rank test and Cox
proportional hazard regression analysis. The disease-specific 5-year survival was 56.8%. Recurrence was observed in 72
patients (43.4%), with 64 of these occurring within 3 years. The number of metastatic lymph nodes and lymphatic invasion
independently predicted recurrence. There were significant differences in time to recurrence and survival time between loco-
regional, distant recurrence, and combined recurrence. The 5-year survival time in patients with recurrence was 11.9%, and
median survival time was 24 months. There was also a significant difference in survival after recurrence between treatment
methods (no treatment vs chemo-radiotherapy, p=0.0063; chemotherapy, p=0.0247; and radiotherapy, p<0.0001).
Meticulous, long-term follow-up is particularly necessary in patients with four or more metastatic lymph nodes to achieve
early detection of recurrence. Randomized controlled trials should be used to develop effective modalities for each recur-
rence pattern to improve therapeutic outcomes.
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Many esophageal carcinomas are found to be at the far
advanced stage at the time of initial diagnosis'* and cannot
be treated curatively. Survival time in patients with advanced
esophageal cancer is therefore unsatisfactory in spite of the
development of operative procedures and perioperative
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than many other types of cancer, and patients can recur
within only a few years after surgery. Therefore, it is impor-
tant to understand the predictive factors and to assess the
pattern and timing of recurrence after curative esophagec-
tomy to improve therapeutic outcomes. This can also assist
in the administration of appropriate treatment according to
recurrence pattern. A previous report suggested that treat-
ment response depends on type of recurrence, history of
perioperative adjuvant therapy, time of recurrence, and
laboratory data.'” In this study, therapeutic outcomes in
patients with recurrent esophageal cancer were retrospec-
tively evaluated according to the pattern of recurrence to
evaluate therapeutic strategies after curative esophagectomy.

Materials and Methods

Between April 1994 and March 2003, 166 patients with
histologically proven squamous cell carcinoma or adeno-
carcinoma were enrolled in the study. The patient popula-
tion was composed of 136 men and 30 women aged 30 to
85 years [mean age+standard deviation (SD)=63.7+
8.4 years]. Exclusion criteria included previous gastric
resection, preoperative chemoradiotherapy and postopera-
tive radiotherapy for esophageal cancer. The patients
underwent transthoracic esophagectomy followed by esoph-
agogastric anastomosis using the gastric conduit at the
Department of Gastroenterological Surgery and the Depart-
ment of Surgery, Gastroenterological Center, Yokohama City
University, Japan. Preoperative diagnosis involving a barium-
meal study, endoscopic examination with biopsy, and
computed tomography (CT) was routinely carried out on all
patients. Some patients underwent endoscopic ultrasonogra-
phy to evaluate the depth of invasion.

Staging was principally based on the International Union
Against Cancer (UICC)/TNM Classification of Malignant
Tumors.'® The quality of pathological diagnosis was con-
trolled by experienced pathologists in each institution.
About 72 patients had tumors located in the lower thoracic
of the esophagus, 75 in the middle thoracic, and 19 in the
upper thoracic. Pathological stage I of the disecase was pre-
sent in 30 patients, stage IIA in 27 patients, stage IIB in 47
patients, and stage III in 62 patients.

Well-defined tumors were macroscopically observed in
68 patients, ill-defined tumors in 64 patients, and super-
ficial type (flat, slightly elevated, or slightly depressed)
tumors were seen in the remaining 34 patients. The mean
pathologic tumor diameter (+SD) was 56.2+£19.6 mm.
Two-field (thoraco-abdominal) lymph node dissection was
performed in 123 patients and three-field (cervico-thoraco-
abdominal) lymph node dissection in 43. Three-field lymph
node dissection was selected for patients with a tumor in
the upper or middle third near the upper third of the

esophagus. Lymph node metastasis was observed in 102
patients (61.4%). All lymph nodes were defined in accor-
dance with the TNM Classification of Malignant Tumors.

Adjuvant Chemotherapy

Adjuvant chemotherapy was performed in 59 (35.5%)
patients with pathologically identified lymph node metastasis,
good performance status, and who gave informed consent.
About 600 mg/m? 5-fluorouracil and 6 mg/m? cisplatin were
intravenously administered for 2 weeks at 2-day intervals.
The protocol was continued twice a year for 2 years.

Follow-up Protocol

All patients underwent a blood examination every 3 months,
a CT scan every 6 months, and an annual endoscopic exam-
ination. If gastrointestinal symptoms were reported, an
additional examination was carried out. After the fifth year,
patients received an annual check-up at an outpatient clinic.
The mean follow-up time was 44.9+ 31.3 months.

Definition of Recurrence

Loco-regional recurrence was defined as tumors occurring
at lymph nodes in the neck, mediastinum including anasto-
motic site, or upper abdomen at the site of initial esoph-
agectomy and lymph node dissection. Distant recurrence
was defined as hematogenous metastasis within the solid
organ, lymph nodes at the abdominal para-aorta, or peri-
toneal metastasis. Diagnosis of recurrence was made his-
tologically, cytologically, and radiologically. Combined
recurrence was defined as that both loco-regional and distant
recurrence were detected simultaneously or within 30 days.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS)
program version 10.0 for Windows (SPSS, Chicago, IL,
USA) was used for all statistical analyses. The chi-square
test was used to evaluate the difference in proportions and
the Student’s ¢ test was used to evaluate the continuous
variables. All data were expressed as means+SD. The pre-
dictive factors of recurrence was evaluated by univariate
analysis using the following 13 variables (age, gender, loca-
tion of tumor, macroscopic appearance, tumor diameter,
histologic type, depth of invasion, lymph node metastasis,
number of metastatic lymph nodes, lymphatic invasion,
venous invasion, type of lymph node dissection, and adju-
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Figure 1 Disease-specific survival according to UICC/TNM classification.

vant chemotherapy). Of these 13 covariates, location of
tumor, histological type, depth of invasion, and lymph node
metastasis were employed based on UICC/TNM classifi-
cation. Macroscopic appearance, lymphatic invasion, and
venous invasion were principally according to the Japanese
guidelines for clinical and pathological studies on carcinoma
of the esophagus.'” Number of metastatic lymph nodes,”
type of lymph node dissection,'” and adjuvant chemother-
apy”? were selected according to the previous studies. The
logistic regression model was used for independent predic-
tive factors of recurrence by using the variables selected as
significant on univariate analysis. Survival curves were
constructed using the Kaplan—-Meier method and compared
using the log-rank test. Cox proportional regression ana-
lysis for disease-specific survival was applied using the
following 12 variables (age, gender, location of tumor,
macroscopic appearance, tumor diameter, histological type,
depth of invasion, lymph node metastasis, number of metas-

tatic lymph nodes, lymphatic invasion, venous invasion, and
adjuvant chemotherapy). A p value of <0.05 was regarded
as significant.

Treatments were selected after all possible alternative
procedures had been explained to the patient and their
informed consent had been obtained. Of the 166 patients,
89 patients gave informed consent who were alive when
this retrospective study was conducted. The institutional
review board approved this study.

Results
Pattern and Timing of Recurrence
Of the 166 patients registered, recurrence was observed in

72 (43.4%). A total of 38 patients (52.8%) recurred within
the first year, 60 (83.3%) within 2 years, and 64 (88.9%)
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Figure 2 Disease-specific survival in patients with recurrence. MST Median survival time.
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Figure 3 Disease-specific survival according to recurrence pattern. MST Median survival time.

within 3 years. Loco-regional recurrence was observed in
32 patients, distant recurrence in 26, and combined (loco-
regional and distant) in 14. About 48 patients had a single
site of recurrence, 21 had two recurrence sites, and 3 pa-
tients had three recurrence sites. There was no local recur-
rence amenable to re-resection. There was no significant
difference in the 13 clinicopathological factors between
patients with each pattern of recurrence. Time to recurrence
in patients with loco-regional recurrence was 21.6+
16.3 months, that in patients with distant recurrence was
9.7+5.1 months, and that in patients with combined
recurrence was 11.9+8.1 months. There were significant
differences in time to recurrence between loco-regional and
distant recurrence (p=0.0007) and combined recurrence
(p=0.0409). Of 46 patients with loco-regional recurrence,
15 had cervical lymph nodes recurrence. Of 32 patients
with only loco-regional recurrence, 9 had cervical lymph
node recurrence. Moreover, only cervical lymph node re-

Survival

-
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currence was initially detected in 3 patients (9.4%) among
32. There was no significant difference in the incidence of
cervical lymph node recurrence between patients receiving
three-field and two-field lymph node dissection (5/11 vs
10/20) in 46 patients with loco-regional recurrence. Of
the 32 patients who developed a loco-regional recurrence,
26 who developed distant recurrence and 14 with combined
recurrence, 14, 6, and 6 had received adjuvant chemo-
therapy, respectively.

Survival

The 5-year disease-specific survival rate of the 166 patients
was 56.8%. According to UICC/TNM classification, there
were significant differences in survival between stage 0 and
stages IIA and IIB, between stage I and stages IIB and III,
and between stage IIA and stage III (Fig. 1). Of 72 patients
with recurrence, 60 died of esophageal cancer during the

Single vs. plural p=0.0941
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Figure 4 Disease-specific survival according to number of recurrence sites. MST Median survival time.
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follow-up period. The remaining 12 patients who survived
had only loco-regional recurrence (lymph node metastasis).

The 5-year survival time in patients with recurrence was
11.9%, and median survival time was 24 months (Fig. 2).
Survival time according to the pattern of recurrence was
calculated: median survival time in patients with loco-
regional recurrence (n=32), distant recurrence (n=26), and
combined recurrence (n=14) were 40.0, 17.9, and 19.3
months, respectively. There was a significant difference
in survival between loco-regional recurrence and distant
(p=0.0002) or combined recurrence (p=0.0412; Fig. 3).
Survival time according to the number of recurrence sites
was calculated, but the difference was shown to be non-
significant (Fig. 4): Median survival time in patients with
a single recurrence site was 24.3 months and that in
patients with plural sites was 19.3 months.

Predictive Factors for Recurrence

Clinicopathological determinants were compared between
patients with and without recurrence. A macroscopically ill-
defined tumor type, deeply invading tumor, greater lymph
node metastasis, presence of lymphatic invasion, and
presence of venous invasion significantly predicted recur-
rence (Table 1). Of 13 clinicopathological factors used in
univariate analysis, 6 factors (macroscopic appearance, depth
of invasion, lymph node metastasis, number of metastatic
lymph nodes, lymphatic invasion, and venous invasion) se-
lected as significant were inserted into the logistic regression
analysis. According to the logistic regression model, the num-
ber of metastatic lymph nodes and lymphatic invasion inde-
pendently predicted recurrence. Similarly, presence of lymph
node metastasis (UICC/TNM, N1) and lymphatic invasion

Table 1 Univariate Analysis

of Recurrence After Curative Clinical variables Recurrence (+)(72) Recurrence (—)(94) p value
Esohagectomy
Age (year) 0.7719
<70/=70 58/14 74/20
Gender 0.2202
Female/Male 10/62 20/74
Location of tumor® 0.2390
Lower thoracic 26 46
Middle thoracic 36 39
Upper thoracic 10 9
Macroscopic appearance® 0.0031
Superficial 6 28
Well-defined 34 34
[1l-defined 32 32
Tumor diameter (mm) 0.1163
<50 32 57
>50 to <100 39 36
>100 1 1
Histological type® 0.0516
Well diff. squamous 16 22
Moderately diff. squamous 8 52
Poorly diff. squamous 17 15
Adenocarcinoma 11 5
Depth of invasion® 0.0002
T1/T2/T3/T4 8/23/39/2 35/20/30/9
Lymph node metastasis <0.0001
N1 59 43
Number of metastatic lymph nodes <0.0001
0/<3/>4 13/37/22 51/5/8
Lymphatic invasion® <0.0001
Presence 56 38
Venous invasion” <0.0001
Presence 49 46
Type of lymph node dissection 0.1200
Two-field 49 74
*TNM/UICC classification Three-field 23 20
® Japanese guidelines for clinical Adjuvant chemotherapy 0.8934
and pathological studies on Presence 26 33

carcinoma of the esophagus
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Table 2 Logistic Regression Analysis of Recurrence After Curative
Esophagectomy

Variable X’ Odds ratio p
(95% CT%) value

Number of metastatic lymph nodes 11.263 0.004
<3/0 2.568

(1.109-5.947)
>4/0 6.249

(2.116-18.455)
Lymphatic invasion 7.889 0.005
Presence/absence 3.038

(1.399-6.598)
Lymph node metastasis® 8.199 0.004
N1/NO 3.226

(1.447-7.193)
Lymphatic invasion 8.641 0.003
Presence/absence 3.155

(1.466-6.787)

%95% Confidence interval
> TNM/UICC classification

significantly predicted recurrence in another analysis using
lymph node metastasis (UICC/TNM, N1) instead of the
number of metastatic lymph nodes (Table 2).

Treatments for Recurrence
Chemoradiotherapy was employed in 29 patients, chemo-

therapy in 28, radiotherapy in 5, and no treatment was
performed in 10 patients. Chemo-radiotherapy was per-

1.0 9

Survival

formed in 24 patients with loco-regional recurrence and 9
patients with distant recurrence. Chemotherapy was per-
formed in 22 patients with distant recurrence and 14
patients with loco-regional recurrence. Radiation alone
was employed in five patients with loco-regional recur-
rence and one patient with distant recurrence. No treat-
ment was performed in eight with distant recurrence and
three with loco-regional recurrence. There was a signifi-
cant difference in the correlation of recurrence site and
treatments (p=0.0043).

Survival After Recurrence

The 5-year survival time after recurrence in 72 patients with
recurrence was 14.3 months and median survival time was
10 months (Fig. 5).

Prognostic Factors for Disease-specific Survival
After Recurrence

Cox proportional regression hazard model was used to
evaluate prognostic factors after recurrence using 12 clini-
copathological factors (age, gender, location of tumor,
macroscopic appearance, tumor diameter, depth of invasion,
lymph node metastasis, histological type, lymphatic inva-
sion, venous invasion, pattern of recurrence, and treatment
for recurrence). The treatment for recurrence was selected
as an independent prognostic factor after recurrence. Each
treatment significantly affected survival after recurrence
(chemotherapy, hazard ratio=0.340 (0.158-0.733); radia-

MST= 10M
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Figure 5 Disease-specific survival after recurrence. MST Median survival time.
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tion, hazard ratio=0.180 (0.047-0.684); chemotherapy,
hazard ratio=0.166 (0.073-0.375), p<0.0001).

Survival After Recurrence in Each Treatment

Median survival times in patients with chemoradiotherapy,
chemotherapy, radiotherapy, and no treatment were 11, 8,
16, and 3 months, respectively. There were significant dif-
ferences in survival between no treatment and chemo-
radiotherapy, chemotherapy, or radiotherapy (p=0.0063,
p=0.0247, p<0.0001, respectively). Moreover, there was a
significant difference in survival between chemoradiother-
apy and chemotherapy (p=0.0217; Fig. 6).

Discussion

The current study shows that patients with four or more
metastatic lymph nodes are likely to experience tumor recur-
rence after curative esophagectomy for esophageal cancer.
It is therefore necessary to perform meticulous follow-up
appointments for such patients. Patients with loco-regional
recurrence may be treated effectively with chemoradiotherapy
or radiotherapy, whereas new effective modalities for distant
recurrence should be established.

Surgical resection with lymph node dissection is one of
the most effective modalities for treatment of esophageal
cancer.>® In Japan, cervical lymph node dissection in addi-
tion to conventional thoraco-abdominal lymph node dis-
section, i.e., three-field lymph node dissection, has been
advocated for the improvement of surgical outcomes at
many institutions.”’*> However, the efficacy of this ope-
rative procedure has not been widely accepted. As shown in

Survival

3
i
i

None (n=10) MST=3

A

EOR S

the current study, the number of retrieved lymph nodes did
not affect tumor recurrence after curative surgery. More-
over, the incidence of cervical lymph node recurrence was
equal after both three-field and two-field lymph node
dissection.

A previous study found that the incidence of cervical
lymph node recurrence was 15% even after three-field lymph
node dissection,”® which is a similar value to that reported
after two-field lymph node dissection.”®> Two-field lymph
node dissection may therefore offer equal therapeutic out-
comes to those achieved by three-field lymph node dissec-
tion when radiotherapy is performed for cervical lymph node
recurrence.

As shown in the current study, the number of metastatic
lymph nodes is an independent predictive factor of recur-
rence. Therefore, even super-extended lymph node dissec-
tions are limited in their improvement of survival for patients
with multiple metastatic lymph nodes. Consequently, the
oncological behavior of the tumor rather than the extension
of lymph node dissection may affect survival outcomes.

More than 50% of tumor recurrences occurred within
12 months of curative esophagectomy in the present study.
Moreover, occurrences were earlier and therapeutic out-
comes worse in patients with distant recurrences compared
with loco-regional recurrences. These findings contrast with
previous reports that observed early distant recurrence after
curative esophagectomy.>***

A previous prospective study showed a high incidence of
micrometastasis in the rib or the iliac bone.”” Neither micro-
metastasis nor macrometastasis can be identified by current
imaging tools and may already occur at the time of opera-
tion, after which they grow rapidly. Therefore, it is impor-
tant to establish the usefulness of adjuvant chemotherapy,
particularly as its significance has been questioned by the
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Figure 6 Discase-specific survival after recurrence in each treatment. MST Median survival time.
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findings of some randomized controlled trials.'? One study,
however, revealed the therapeutic effect of adjuvant chemo-
therapy in patients with pN1 esophageal cancer,'® whereas
the NCCN esophageal cancer guidelines of 2007 suggested
that adjuvant therapy has only category 2B level evi-
dence.”® In the current study, we also found that adjuvant
chemotherapy did not influence tumor recurrence, but its
usefulness should be examined in a larger volume study of
patients with a high number of metastatic lymph nodes.
Moreover, it is important to establish a detection method for
the site of recurrence at the earliest opportunity and to
develop effective chemotherapeutic agents to improve
therapeutic results.

In the current study, many loco-regional recurrences
were detected in the mediastinum, where lymph nodes had
been dissected at the initial operation. Preoperative diag-
nosis by positron emission tomography/CT>"** or concept
of sentinel node navigation surgery>”=" may decrease the
number of residual metastatic lymph nodes and improve
surgical outcomes. In our study, chemoradiotherapy or
radiotherapy were used for the treatment of loco-regional
recurrence and offered favorable therapeutic outcomes. As
blood flow to the remaining lymph nodes may be reduced
after surgical lymph node dissection, chemotherapy alone
may not be sufficient to deliver chemotherapeutic agents to
the tumors. Chemoradiotherapy or radiotherapy, therefore,
may be more effective for treatment of localized tumors. As
loco-regional recurrence often occurs long after initial surgery,
compared with distant recurrence, meticulous long-term
follow-up of patients is necessary to achieve early detection.

In the current study, each treatment was selected as an
independent prognostic factor after recurrence and resulted
in a more favorable therapeutic outcome compared with
no treatment. However, this study is retrospective and sta-
tistical bias may affect the outcomes. Patients who did not
receive treatment had a poor performance status, were older,
or gave no informed consent. Moreover, chemotherapy was
frequently performed in patients with distant metastasis,
whereas chemoradiotherapy was mainly employed in
patients with loco-regional recurrence. Radiotherapy alone
was chiefly advocated in patients with loco-regional lesions
who had already been administered adjuvant chemother-
apy. As the selection criteria for treatment were controlled
by the physician, future work should focus on a ran-
domized controlled trial conducted in patients who do and
do not receive treatment.

Conclusion
Meticulous and long-time follow-ups are necessary, partic-

ularly for those patients with four or more metastatic lymph
nodes, to achieve early detection of recurrence. It is also

important to develop effective modalities for each recur-
rence pattern using randomized controlled trials to improve
therapeutic outcomes.
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