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Abstract
Purpose  The purpose of this study was to clarify the clinical features and outcomes of patients with recurrence after 
esophagectomy following neoadjuvant chemotherapy (NAC) related to the timing of recurrence.
Methods  We reviewed 240 consecutive patients who underwent NAC followed by esophagectomy for clinical stage II/III 
esophageal squamous cell carcinoma between 2009 and 2014. We compared the clinical features and survival after recurrence 
among groups of patients stratified by the timing of recurrence diagnosis and identified the risk factors for early recurrence 
(ER).
Results  Recurrence was identified within 1 year in 61 patients and after 1 year in 23 patients. Significant differences were 
observed between the patients with recurrence within 1 year (early recurrence; ER) and those with recurrence after 1 year 
(late recurrence; LR). The ER patients had more advanced tumors and higher pretreatment serum squamous cell antigen 
(SCC-Ag) levels and less experienced downstaging than patients without recurrence (no recurrence; NR). Overall survival 
was significantly worse for the ER patients than for the LR patients. Multivariate analysis revealed that cN2-3, increased 
serum SCC-Ag levels, and clinical response to NAC were independent predictors of ER.
Conclusion  The ER patients had distinctive clinical features from the LR and NR patients. Extensive lymph node metastasis, 
an elevated SCC-Ag, and inadequate response to NAC were identified as predictors of ER.
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Introduction

Recent progress in multidisciplinary strategies, including 
minimally invasive surgery [1] and perioperative treatment 
[2, 3], has improved the prognosis of patients with resectable 

esophageal squamous cell carcinoma (ESCC). Preoperative 
chemoradiotherapy has become the standard for resectable 
ESCC in Western countries [4], whereas that for locally 
advanced, resectable ESCC in Japan is neoadjuvant chemo-
therapy (NAC) followed by esophagectomy [5]. Although 
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neoadjuvant strategies have improved long-term outcomes, 
recurrence after curative esophagectomy for ESCC is not 
uncommon.

The clinical features of recurrence related to timing after 
surgery, especially among patients treated with NAC fol-
lowed by esophagectomy, have not been fully elucidated. 
Esophagectomy is considered highly invasive surgery that 
often impairs quality of life. Therefore, patients who suf-
fer early recurrence (ER) after surgery might not benefit 
from esophagectomy. ER after esophagectomy often devel-
ops even when R0 resection has been achieved. Yoshida 
et al. reported recurrence within 6 months after curative 
esophagectomy in 17% of their patients [6]. Sugiyama 
et al. reported that recurrence developed within 1 year after 
esophagectomy in 71% of their patients, with a median 
recurrence time of 8.6 months [7]. Being able to identify 
the clinical features and risk factors of ER would enable us 
to choose a strategy other than the current standard treatment 
for those patients. Although several studies have investigated 
ER risk factors [8, 9], few have elucidated the risk factors 
of ER after NAC followed by esophagectomy for ESCC [6]. 
We conducted this study to clarify the clinical features and 
risk factors for ER among the preoperative variables and 
recurrence patterns.

Material and methods

Patients

A total 240 patients who underwent curative esophagectomy 
after NAC between 2009 and 2014 were eligible for inclu-
sion in this study. Tumor stage was classified according to 
the UICC-TNM 7th staging system [10]. NAC followed 
by esophagectomy was indicated for patients with cStage 
II/III disease and those with cStage IV disease because of 
supraclavicular lymph node metastasis alone. Recurrence 
developed in 84 of these patients. The Institutional Review 
Board of JFCR approved the protocol of this study (No. 
2016-1077).

Data collection and staging

Patient information was collected from the JFCR esophageal 
carcinoma database and the patients’ records. The preop-
erative variables collected were age, sex, body mass index 
(BMI), Charlson comorbidity index (CCI), tumor location, 
cTNM stage, serum squamous cell carcinoma antigen (SCC-
Ag), serum prealbumin, serum c-reactive protein (CRP), 
and the number of chemotherapeutic courses. BMI was 
calculated by the height and weight at the time of surgery. 
CCI was used as an indicator of patient comorbidities [11]. 
Lymph node metastases were evaluated by CT scans, with 

those larger than 10 mm in the short-axis diameter diag-
nosed as metastases. Lymph nodes were also considered 
metastatic positive if FDG uptake was detected on FDG-
PET. CT scans and endoscopy were performed to assess the 
therapeutic effect of the chemotherapy 1–2 weeks after the 
completion of NAC. T-factor downstaging was diagnosed 
as positive only when the wall thickening had almost disap-
peared on CT scans, and an endoscopic good response was 
obtained. N-factor was interpreted as negative when lymph 
nodes had shrunk to 5 mm or less in the long-axis diam-
eter. Prealbumin, CRP, and SCC-Ag were measured before 
NAC. The treatment-related variables included the operative 
approach, extent of lymph node dissection, operative time, 
blood loss, and postoperative morbidity. The pathologic var-
iables included the pTNM stage, the number of metastatic 
nodes, vessel or lymphatic invasion, intramural metastasis, 
histologic grade, and pathologic response to chemotherapy. 
The pathologic evaluation was based on the Japanese classi-
fication of esophageal cancer (11th edition) [12], and the his-
tologic grade was classified according to the World Health 
Organization (WHO) histological classification.

Neoadjuvant chemotherapy

The NAC regimen consisted of two courses of 5-fluorouracil 
(5-FU) and cisplatin. Cisplatin (80 mg/m2) was adminis-
tered on day 1 and 5-FU (800 mg/m2) was administered 
from day 1 to day 5, with one course lasting for 28 days. 
If Grade 3 or more adverse events were observed, the dose 
was reduced by 25%. When adverse events, such as severe 
myelosuppression, renal dysfunction, or impaired liver func-
tion, were identified, treatment was halted midway through 
the course. Surgery was performed approximately 3 weeks 
after the completion of NAC. The pathologic response to 
NAC was evaluated according to the Japanese Classification 
of Esophageal Cancer [12]

Surgical procedures

All patients underwent esophagectomy, including esopha-
geal subtotal resection, two- or three-field lymph node dis-
section, and reconstruction using a gastric tube. Thoracic 
procedures were performed via a right thoracotomy or by 
thoracoscopic surgery, whereas abdominal procedures were 
performed via laparotomy or by laparoscopic surgery. We 
began performing thoracoscopic surgery in our institute in 
2010, and the percentage of patients who undergo thoraco-
scopic surgery increased during the study period. Esopha-
geal reconstruction was performed via cervical esophago-
gastrostomy with a gastric pull-up through the retrosternal 
or posterior mediastinal route.
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Follow‑up

After surgery, the patients were followed up by physical 
examination, CT, and blood tests every 4 months for 1 year, 
and every 6 months thereafter. The duration until recur-
rence was defined as the period from the date of the surgery 
to the date of recurrence diagnosis. FDG-PET was done 
when there were suspicious or indefinite recurrent lesions 
on CT scans. The median follow-up was 5.2 years (range, 
58 days–12.1 years) for all patients.

Recurrence pattern

The recurrence pattern was classified into four categories 
based on the site of recurrence, as distant organ recurrence, 
lymph node recurrence, local recurrence, and dissemina-
tion. Lymph node recurrence included both locoregional 
and distant lymph node recurrences. Patients with one of 
these recurrence patterns were classified as having a single-
pattern recurrence, whereas those with two or more recur-
rence patterns were considered as having multiple-pattern 
recurrence. Patients with lymph node recurrence within one 
of the lymphatic fields, including the cervix, mediastinum, 
or abdomen, were classified as having a single-field recur-
rence, whereas those with metastases to two or three fields 
were classified as having a multiple-field recurrence.

Statistical analysis

Statistical analyses were performed using JMP 12 (SAS 
Institute, Cary, NC, USA). Differences in clinical features 
were compared using Fisher’s exact test and the Mann–Whit-
ney U test. Survival curves after recurrence were calculated 
using the Kaplan–Meier method, and the statistical differ-
ence was calculated using the log-rank test. The logistic 
regression model was used for the multivariate analysis. 
Variables for multivariate analysis were selected using the 
stepwise regression procedure. A p value of less than 0.05 
was considered significant.

Results

Recurrence was detected within 6 months in 31 patients, 
between 7 and 12 months in 30 patients, and after 12 months 
in 23 patients. We evaluated the difference in the recurrence 
patterns among the groups (Fig. 1A). Lymph node and distant 
organ recurrences were identified as the predominant pat-
terns, and the timing of the recurrence diagnosis did not affect 
the recurrence pattern (Fig. 1B). Multiple-pattern recurrence 
was most frequently observed between 6 and 12 months, fol-
lowed by within 6 months (Fig. 1C), but was rarely observed 
after 12 months, and the incidence was significantly higher in 

patients with recurrence within 1 year than in others (Fig. 1D). 
For lymph node recurrence, metastases to the multiple fields 
were often observed in patients with recurrence within 1 year; 
however, lymph node recurrence identified after 12 postopera-
tive months was often limited to within the one field (Fig. 1E). 
Multiple-field lymph node recurrence was more common 
in patients with recurrence within 1 year (Fig. 1F). Lymph 
node recurrence was locoregional in 36 patients and distant 
in 17. The timing of recurrence and survival was similar in 
the locoregional and distant lymph node recurrence groups. 
(Supplementary Fig. 1). These findings indicate that patients 
with recurrence within 1 year have distinct clinical features 
from those with later recurrences. Therefore, we defined recur-
rence within 1 year as ER and recurrence after 1 year as late 
recurrence (LR).

We compared the preoperative variables among the ER, 
LR, and NR groups (Table 1). Both cT and cN stages were 
higher (p = 0.046 and p < 0.001, respectively), the SCC-Ag val-
ues before neoadjuvant chemotherapy were higher (p < 0.01), 
and ycT and ycN stages were higher in the ER group than in 
the LR group. Downstaging was achieved in fewer of the ER 
patients than the LR patients (p = 0.034). Among the treat-
ment-related variables, no significant difference was observed 
among the groups for operative procedure, extent of lymph 
node dissection, operative time, or blood loss (Table 2). There 
were four cases of pT4. The pT4 organs included the peri-
cardium in three patients and the mediastinal pleura in one. 
Curative combined resection was achieved in all patients. The 
incidence of postoperative complications did not differ among 
the groups. There were significant differences in all the patho-
logic variables evaluated, including pT, pN, pM, the number 
of metastatic nodes, vessel invasion, intramural metastasis, 
histologic grade, and pathologic response of NAC among the 
groups. 

We compared the survival after recurrence between the 
ER and the LR groups (Fig. 2). Overall survival and cancer-
specific survival were significantly worse in the ER group than 
in the LR group (p = 0.034 and p = 0.0022, respectively). These 
results indicate that strategies other than the current standard 
treatment should be considered for patients with a high risk 
of ER. Multivariate analysis, performed to predict the risk of 
ER, revealed that cN2/3, increased levels of serum SCC-Ag 
before chemotherapy, and lack of downstaging by NAC were 
independent risk factors (Table 3). Among the pathologic vari-
ables, the number of metastatic nodes and histologic grade 
were independent factors associated with ER (Supplementary 
Table 1).
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Discussion

This study revealed that ER diagnosed within 1 year after 
surgery had distinct clinical features from LR or NR. ER 
occurred in approximately 25% of patients who underwent 

NAC followed by esophagectomy. Although the timing 
of recurrence did not affect the recurrence pattern, more 
frequent multiple metastases, including multiple-pattern 
recurrence and multiple-field lymph node metastases, were 
the features of ER. The ER group had significantly worse 
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survival after recurrence than the LR group. Based on the 
clinical features of ER, alternative treatment strategies are 
required to improve the long-term outcomes of patients at 
high risk of ER.

This study identified that cN2/3, increased levels of 
serum SCC-Ag before chemotherapy, and lack of down-
staging by NAC were the independent risk factors of ER. 
Lymph node metastasis is a well-known powerful prog-
nosticator for patients with ESCC. Akutsu et al. reported 
that the number of pathologic metastatic lymph nodes was 
the most reliable predictor of survival for patients who 
underwent neoadjuvant chemoradiotherapy for ESCC [13]. 
Sugimura et al. reported that distant recurrence developed 
more frequently in patients with three or more pathologi-
cally confirmed metastases after neoadjuvant docetaxel/
cisplatin/5-fluorouracil [14]. The authors of these previous 
studies evaluated the lymph node metastases pathologi-
cally; however, clinical risk factors are more informative 
than pathologic results for the selection of alternative 
strategies for high-risk patients. Although it is difficult 
to make an accurate diagnosis of lymph node metastasis, 
it is not difficult to identify clinical N2 or N3 when using 
18F-deoxyglucose positron emission tomography com-
bined with computed tomography [15].

Serum SCC-Ag has been identified as a tumor marker that 
is often elevated in patients with squamous cell carcinoma 
of the cervix, vulva, head and neck, lung, and esophagus 
[16]. Shimada et al. reported that preoperative serum SCC-
Ag concentrations might provide predictive information for 
tumor progression and survival for patients with esopha-
geal SCC [17]. Recently, we found that a higher serum 
SCC-Ag level before neoadjuvant chemoradiotherapy was 
predictive of treatment failure and poor survival [18]. We 
also demonstrated that sensitivity to NAC was not high 
enough in patients with elevated pretherapeutic SCC-Ag, 
who were also found to have worse survival [19]. These 

findings indicate that elevated SCC-Ag is a predictor of poor 
response to NAC.

An inadequate response to NAC was another significant 
factor related to ER in this study. Histopathological tumor 
regression is a significant prognostic parameter for patients 
with complete resection following neoadjuvant chemoradio-
therapy [20]. In contrast, the prognostic impact of tumor 
regression by neoadjuvant chemotherapy for ESCC remains 
controversial. Miyata et al. reported that nodal status, but not 
primary tumor regression, was an independent prognostic 
factor for patients treated with NAC [21]. However, only 
a few studies are investigating the importance of clinical 
downstaging after NAC for ESCC.

Among the pathologic findings, poorly differentiated 
histology, classified according to the WHO criteria, was 
an independent factor related to ER. Stiles et al. demon-
strated that the risk factors predictive of early mortality after 
esophagectomy following neoadjuvant therapy included per-
formance status, poorly differentiated histology, and clinical 
response [22]. For patients with ESCC who underwent NAC 
followed by surgery, Yoshida et al. reported that those with 
at least two factors of CRP ≥ 0.5 mg/dl, a poorly differenti-
ated SCC component, and pathological vessel invasion were 
at high risk for ER [8].

All the patients included in this study underwent 5-FU 
plus cisplatin as NAC, which is the standard treatment for 
cStage II/III ESCC in Japan. The JCOG9907 trial sug-
gested that 5-FU plus cisplatin may not have enough power 
as neoadjuvant therapy, especially for patients with cStage 
III or T3 tumors. Recently, the solid antitumor activities 
of docetaxel, cisplatin, plus 5-FU (DCF) or fluorouracil/
leucovorin, oxaliplatin, plus docetaxel (FLOT) as neoad-
juvant chemotherapy have been reported [23, 24, 25]. The 
efficacy of DCF or FLOT for ESCC patients with cN2-3 or 
those with elevated SCC-Ag should be investigated further. 
Meanwhile, additional treatments, including radiotherapy 
or immune checkpoint blockades, might be an alternative 
when NAC does not achieve downstaging. The efficacy of 
postoperative adjuvant therapy should also be investigated 
in patients with a high risk of ER.

This study has some limitations. First, it was a retro-
spective study in a single center with a relatively small 
case volume. Second, CRP, SCC-Ag, and prealbumin 
were analyzed based on blood data only from the first 
visit. Moreover, BMI was calculated based on height and 
weight taken at surgery as there were no data on height 
and weight at the first consultation. It may have been nec-
essary to unify the timing of measurement of preopera-
tive factors in the data analysis. Additionally, we could 
not identify the optimal cutoff value of SCC-Ag, although 
a higher SCC-Ag level before treatment was predictive 
of ER. Further large-scale analyses are required to elu-
cidate the significance of pretreatment levels of SCC-Ag 

Fig.1   Differences in the clinical features of recurrence among the 
groups stratified by the timing of recurrence. A Metastatic sites: dis-
tant recurrence was observed most frequently in patients with recur-
rence detected 0–6 months after surgery, whereas lymph node recur-
rence was predominant in those with recurrence detected between 7 
and 12  months after surgery. B Metastatic sites: no difference was 
observed in the recurrence site between the 0–12  M and 13–36  M 
groups. C Single- vs. multiple-pattern recurrence: multiple-pattern 
recurrence was observed most frequently in patients with recurrence 
detected between 7 and 12  months followed by those with recur-
rence at 0–6  M, and rarely in those with recurrence after 13  M. D 
Single- vs. multiple-pattern recurrence: the multiple-pattern recur-
rence was significantly more frequent in patients with recurrence 
detected within 1  year after surgery. E extent of lymph node recur-
rence: multiple-field recurrence was observed frequently in both the 
0–6  M and 7–12  M groups, and its incidence decreased in patients 
with recurrence detected after 13 M. F Extent of lymph node recur-
rence: recurrence in the multiple-field lymph node was significantly 
more frequent in patients with recurrence detected within 1 year

◂
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for determining treatment strategy. Third, we evaluated 
the downstaging clinically, although it is usually assessed 
by comparing clinical and pathologic stages, because we 
wanted to identify the preoperative factors affecting the 
occurrence of ER. The clinical diagnosis of both T and N 
stages is often inaccurate, and there is no consensus on the 

Table 1   Association between preoperative variables and early recur-
rence

ER early recurrence, LR late recurrence, NR no recurrence, CCI 
Charlson comorbidity index

ER
n = 61

LR
n = 23

NR
n = 156

p value

Age
 Mean ± SD 63.9 ± 0.9 65.5 ± 1.5 63.6 ± 0.6 0.41

Sex
 Male 51 (83.6) 21 (8.7) 120 (76.9) 0.16
 Female 10 (16.4) 2 (91.3) 36 (23.1)

BMI (kg/m2)
 < 18.5 14 (22.9) 5 (21.7) 18 (11.5) 0.22
 18.5 ≤ , < 25 37 (60.7) 15 (65.2) 116 (74.4)
 25 ≤  10 (16.4) 3 (13.1) 22 (14.1)

CCI
 ≤ 5 48 (78.7) 16 (69.6) 128 (82.1) 0.38
 6 ≤  13 (21.3) 7 (30.4) 28 (79.5)

Location
 Upper 6 (9.8) 2 (8.7) 21 (13.5) 0.88
 Middle 31 (50.8) 12 (52.2) 82 (52.5)
 Lower 24 (39.4) 9 (39.1) 53 (34.0)

cT
 1–2 18 (29.5) 11 (47.8) 74 (47.4) 0.046
 3 43 (70.5) 12 (52.1) 82 (52.6)

cN
 0–1 46 (75.4) 21 (91.3) 145 (93.0)  < 0.01
 2–3 15 (24.6) 2 (8.7) 11 (7.0)

cM
 0 56 (91.8) 21 (91.3) 152 (97.4) 0.14
 1 5 (8.2) 2 (8.7) 4 (2.6)

SCC-Ag (ng/ml)
 ≤ 1.5 35 (57.4) 17 (73.9) 124 (79.5)  < 0.01
 1.5 <  26 (42.6) 6 (26.1) 32 (20.5)

Prealbumin (mg/dl)
 < 22 13 (21.3) 4 (17.4) 25 (16.0) 0.66
 22 ≤  48 (78.7) 19 (82.6) 131 (84.0)

CRP (mg/dl)
 ≤ 0.5 55 (90.2) 21 (91.3) 143 (91.7) 0.94
 0.5 <  6 (9.8) 2 (8.7) 13 (8.3)

Cycles of NAC
 1 11 (18.0) 8 (34.8) 29 (18.6) 0.22
 2 50 (82.0) 15 (65.2) 127 (81.4)

ycT
 1–2 20 (32.8) 12 (52.2) 88 (56.4)  < 0.01
 3 41 (67.2) 11 (47.8) 68 (43.6)

ycN
 0–1 48 (78.7) 20 (87.0) 145 (93.0) 0.016
 2–3 13 (21.3) 3 (13.0) 11 (7.0)

ycM
 0 56 (91.8) 21 (91.3) 152 (97.4) 0.14
 1 5 (8.2) 2 (2.6) 4 (2.6)

Downstaging
 +  11 (18.0) 6 (26.1) 55 (35.3) 0.034
 − 50 (82.0) 17 (73.9) 101 (4.7)

Table 2   Association between treatment-related variables and early 
recurrence

ER early recurrence, LR late recurrence, NR no recurrence, LNs 
lymph nodes

ER
n = 61

LR
n = 23

NR
n = 156

p value

Operative procedure
 MIE 12 (19.7) 8 (34.8) 55(35.3) 0.07
 Open 49 (80.3) 15 (65.2) 101(64.7)

Lymph node dissec-
tion

 2 field 11 (18.0) 5 (21.7) 30 (19.3) 0.62
 3 field 50 (82.0) 19 (78.3) 126 (80.7)

Operation time, min.
 Mean ± SD 556 ± 14.4 583 ± 23.5 566 ± 9.1 0.60

Blood loss, g
 Mean ± SD 505 ± 57 375 ± 44 534 ± 117 0.13

Morbidity
 Any 46 (75.4) 19 (82.6) 100 (64.1) 0.08
 Pneumonia 16 (26.2) 10 (43.5) 46 (29.5) 0.31
 Recurrent nerve 

palsy
7 (11.5) 4 (17.4) 28 (18.0) 0.48

 Leakage 9 (14.8) 5 (21.7) 13 (8.3) 0.12
 SSI 14 (23.0) 7 (30.4) 28 (17.9) 0.23

pT
 0–2 22 (36.0) 10 (43.5) 57 (36.5) 0.013
 3–4 39 (64.0) 13 (34.8) 99 (63.5)

pN
 0–1 30 (49.2) 15 (65.2) 136 (87.2)  < 0.01
 2–3 31 (50.8) 8 (34.8) 20 (12.8)

pM
 0 51 (83.6) 21 (91.3) 149 (95.5) 0.021
 1 10 (16.4) 2 (8.7) 7 (4.5)

No. of metastatic LNs
 0–2 28 (45.9) 15 (65.2) 132 (84.6)  < 0.01
 3 or more 33 (54.1) 8 (34.8) 24 (15.4)

Vessel or lymphatic 
invasion

 Present 53 (86.9) 19 (82.6) 93 (59.6)  < 0.01
Intramural metastasis 8 (13.1) 3 (13.0) 4 (2.6)  < 0.01
Histologic grade
 G3 19 (14.8) 4 (17.4) 94 (60.3) 0.020

Pathologic response
 1a 53 (86.9) 17 (73.9) 62 (39.7)  < 0.01
 1b-3 8 (13.1) 6 (26.1)



666	 Surgery Today (2022) 52:660–667

1 3

clinical diagnosis of downstaging. In this study, downstag-
ing positivity was diagnosed only when tumor shrinkage 
was evident, based on the criteria in our methods section; 
however, the efficacy of the criteria should be evaluated 
further.

In conclusion, ER within 1 year after esophagectomy 
had distinct clinical features. Extensive lymph node metas-
tases, high pretreatment levels of serum SCC-Ag, and an 
inadequate response to NAC were identified as predictive 
factors for ER in patients treated with NAC followed by 
esophagectomy. To improve the outcomes of patients with 
these tumors, alternative strategies need to be established.

Fig.2   Overall survival (A) and 
cancer-specific survival (B) 
after the diagnosis of recur-
rence: the survival of the ER 
group was significantly worse 
than that of the LR group 
(p = 0.034 and p = 0.0022, 
respectively)

(A)

(B)

Table 3   Multivariate analysis of the preoperative factors related to 
early recurrence

OR odds ratio, CI confidence inflict, NAC neoadjuvant chemotherapy

Variables Reference OR 95% CI p value

cT cT3 cT1/2 1.51 0.76–3.03 0.24
cN cN2/3 cN0/1 3.60 1.49–8.84  < 0.01
Downstaging −  +  2.51 1.21–5.62  < 0.01
SCC-Ag before 

NAC (ng/ml)
1.5 <   < 1.5 2.28 1.17–4.44 0.016
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