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Abstract
The need for adjuvant therapy after radical resection for patients with stage II–III thoracic esophageal squamous cell carcinoma
(TESCC) who have undergone neoadjuvant chemotherapy (NAC) has not been determined. Since recurrence can occur after
radical resection and since the prognosis is still poor, it is necessary to consider additional treatment strategies, including adjuvant
chemotherapy. We retrospectively investigated the significance of adjuvant therapy after NAC followed by radical resection for
TESCC. Between 2008 and 2018, 115 patients with clinical stage II–III underwent radical subtotal esophagectomy after neoad-
juvant therapy. Among them, 62 were analyzed, excluding patients with T4 tumors and patients who had undergone R plus
resection or who were receiving preoperative chemoradiotherapy. We compared patients who received adjuvant chemotherapy
with those who only received observation; we examined overall survival (OS) and recurrence rates. Twenty-nine patients
(46.7%) had lymph node metastasis, 12 of whom received adjuvant chemotherapy (41.3%). The recurrence rates for patients
with and without lymph node metastasis were 55.1 % and 15.1%, respectively (p = 0.0022). Among patients with lymph node
metastasis, there was no significant difference in the recurrence rate (p = 0.9270) or OS (p = 0.5416) based on the administration
of adjuvant chemotherapy. However, in 15 patients with two ormore positive lymph nodes, adjuvant chemotherapy increased OS
(p = 0.0404). Adjuvant chemotherapy was associated with improved OS in clinical stage II–III TESCC patients with two or more
pathological positive lymph nodes after NAC followed by radical surgery.
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Introduction

There are many treatment strategies for stage II-III resect-
able advanced esophageal cancer. Surgery alone is thought
to lead to recurrence; moreover, the prognosis is poor.
Therefore, identifying whether further treatment, including
chemotherapy and chemoradiotherapy (CRT), should be
performed preoperatively or postoperatively, and what reg-
imen should be administrated is vital to improving patient
outcomes. Based on the Japan Clinical Oncology Group

(JCOG) 9204 trial, it is common in Japan to administer
postoperative chemotherapy to prevent recurrence after rad-
ical resection [1]. In addition, following the results of the
JCOG9907 trial, preoperative chemotherapy has become
standard in the last 10 years [2, 3]. Although the Japanese
esophageal cancer treatment guidelines recommend 5-
fluorouracil and cisplatin (FP) therapy as preoperative che-
motherapy, various regimens are administered. In our de-
partment, we administer biweekly docetaxel, cisplatin, and
5-fluorouracil (Bi-DCF) and docetaxel, nedaplatin, and S1
(DGS) as NAC; high response and disease control rates and
a low rate of adverse events have been observed [4, 5].
However, some patients still experience recurrence after
NAC and R0 surgery; thus, it is necessary to consider fur-
ther strengthening NAC regimens as well as the need for
postoperative adjuvant therapy.
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Several studies have reported that postoperative chemo-
therapy or CRT improves the survival of patients with ad-
vanced esophageal cancer who do not receive preoperative
therapy [6–9]. However, the need for adjuvant therapy for
patients with stage II-III esophageal cancer who receive neo-
adjuvant chemotherapy (NAC) has not been determined. Due
to the lack of large prospective controlled trials, the Japanese
treatment guidelines “weakly recommend not to use adjuvant
chemotherapy” after NAC and R0 surgery [3]. Conversely,
the current National Comprehensive Cancer Network guide-
lines recommend either observation or adjuvant chemothera-
py for patients with esophageal adenocarcinoma who have
undergone preoperative CRT and surgery [10]. Therefore,
the role of adjuvant therapy (including chemotherapy and
CRT) after NAC and R0 esophagectomy is unclear.

Until now, our department has considered patients with
pathological lymph node metastasis who undergo NAC and
R0 surgery as candidates for postoperative adjuvant therapy.
The objective of the present study was to assess the signifi-
cance of adjuvant therapy after NAC and R0 surgery for clin-
ical stage II or III advanced thoracic esophageal squamous cell
carcinoma (TESCC).

Materials and Methods

Patients

Between January 2008 and December 2018, 115 patients with
clinical stage II or III TESCC underwent subtotal esophagec-
tomy at the Gifu University Hospital. Of them, 53 were exclud-
ed due to the following reasons: clinical T4 tumor, n = 35;
underwent non-radical surgery, n = 7; received preoperative
CRT, n = 16 (with overlaps). Consequently, 62 patients with
TESCC (12 patients with stage II disease and 50 patients with
stage III disease) who underwent radical subtotal esophagecto-
my were enrolled (Supplemental Figure 1). All patients were
staged preoperatively after esophagogastroduodenoscopy via
biopsies and computed tomography according to the 7th edi-
tion of the American Joint Committee on Cancer Tumor-Node-
Metastasis Classification.

Outcomes

We retrospectively assessed the relationship between adjuvant
therapy after NAC followed by radical surgery and prognosis.
The primary endpoint was overall survival (OS). The second-
ary endpoints were the recurrence rate, recurrence-free surviv-
al (RFS), and adverse events of adjuvant chemotherapy.
Adverse events were graded according to the Common
Terminology Criteria for Adverse Events (version 4.0;
Japanese edition, JCOG version) [11]. Clinical data were col-
lected from a prospectively maintained database of patients at

the Gifu University Hospital. Postoperative complications
were classified according to the Clavien-Dindo classification
[12].

Neoadjuvant and Adjuvant Chemotherapy

All patients were treated in accordance with the Japanese
Esophageal Cancer Treatment Guidelines. Two courses of
Bi-DCF, DCF, DGS, or FP were administered [4, 5]. The
Bi-DCF regimen consisted of docetaxel (35 mg/m2) with cis-
platin (40 mg/m2) on days 1 and 15 and 5-fluorouracil (750
mg/m2) on days 1–5 and 15–19, repeated every 4 weeks. The
DCF regimen consisted of docetaxel (70 mg/m2) with cisplat-
in (70 mg/m2) on days 1, 22, and 43 and 5-fluorouracil (750
mg/m2) on days 1–5, 22–26, and 43–47. The DGS regimen
consisted of docetaxel (35 mg/m2) with nedaplatin (40 mg/
m2) on day 8 and S1 (80 mg/m2) on days 1–14, repeated every
4 weeks. The FP regimen consisted of cisplatin (80 mg/m2) on
day 1 and 5-fluorouracil (800 mg/m2) on days 1–5, repeated
every 4 weeks. After the second cycle of NAC, we assessed
the tumor response according to the Response Evaluation
Criteria in Solid Tumors [13]. Patients underwent radical
esophageal resection and lymphadenectomy 3–4 weeks after
the completion of chemotherapy.

Patients received biweekly DCF, DGS, or FP for adjuvant
chemotherapy. The details of each regimen were the same as
those for NAC. We recommend adjuvant chemotherapy for
patients with pathological lymph node metastasis. However,
because patients are maximizing their physical fitness with
NAC and surgery, they decide whether to receive adjuvant
chemotherapy after being adequately informed. Most patients
are discharged within 1 month after surgery; we try to start
adjuvant chemotherapy within 2 months after surgery.

Surgery and Perioperative Management

Nutrition management, speech exercise therapy, and oral care
between NAC and surgery are vital [14]. Beginning 1 week
before surgery, an immunoboost containing arginine was ad-
ministered. Just before surgery, all patients received prophy-
lactic antibiotics and methylprednisolone (250 mg/person).
Differential lung ventilation was used during thoracotomy or
thoracoscopic surgery. After surgery, the patient entered the
intensive care unit (ICU), and their breathing was managed
with a ventilator. Extubation was routinely performed and
ambulation began on postoperative day (POD) 1. The patient
left the ICU, and enteral feeding was started on POD 2.
Swallowing fluoroscopy using gastrografin was performed
on POD 7, and swallowing training with jelly meal was
started. Patients were discharged if they were able to consume
more than half of the postoperative meal. Before being
discharged from the hospital, enteral nutrition via a
jejunostomy tube was intermittently administered twice a
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day and was continued at home for 3 to 6 months after
surgery.

Surgical Procedure for Transthoracic Esophagectomy

Subtotal esophagectomy using the thoracic approach is stan-
dard for stage II-III TESCC. Three-field dissection was per-
formed when the tumor was in the upper or middle thoracic
esophagus. We routinely performed dissection around the bi-
lateral recurrent laryngeal nerves from the upper mediastinal
lymph nodes to the cervical lymph nodes as caudally as pos-
sible. When the tumor was in the lower or abdominal esoph-
agus, two-field dissection was performed. However, if the
intraoperative rapid histopathological diagnosis of the lymph
nodes around the recurrent laryngeal nerves indicated metas-
tasis, three-field dissection was performed. We usually per-
form reconstruction using the subtotal stomach through the
posterior mediastinal route [15]. However, the retrosternal
route was selected when radiotherapy to the posterior medias-
tinum was considered because of locally advanced cancer.
When the stomach could not be used for reconstruction after
gastrectomy, reconstruction was performed using the ileum
and right colon. We routinely perform jejunostomy to allow
for postoperative enteral nutrition.

Statistical Analysis

Results are expressed asmedian (interquartile range) for quan-
titative variables and number (percentage) for qualitative var-
iables. The χ2 test or Fisher’s exact test was used for categor-
ical variables, while the nonparametric Wilcoxon rank sum
test was used for continuous variables. p Values < 0.05 were
considered statistically significant. The Kaplan-Meier method
was used to estimate survival, and the log-rank test was used
to determine significant differences in survival. All statistical
analyses were performed using JMP14 (SAS Institute Inc.,
Cary, NC, USA).

Results

Patient Characteristics

Supplemental Table 1 shows the clinical characteristics of the
62 enrolled patients. The median age was 67 years (range, 36–
85 years), and the majority of patients were men (87%). Most
tumors were located in the middle or lower thoracic esophagus
(88.7%), and 50 patients had clinical stage III disease (80.6%).
Bi-DCF (58.0%) and DGS (29.0%) were the most common
NAC regimens. The preoperative response rate for NAC was
88.7%, and the disease control rate was 98.3%.

Surgical Characteristics and Outcomes

Supplemental Table 1 shows the surgical characteristics and
postoperative complications of all 62 patients. Forty-seven
patients (75.8%) underwent thoracoscopic subtotal esopha-
gectomy, and 28 patients (45.1%) underwent three-field
lymphadenectomy. Most patients underwent reconstruction
using the subtotal stomach (91.9%) thorough the posterior
mediastinal route (87.0%).

Postoperative Complications

Supplemental Table 1 shows the postoperative complications
of 17 patients (27.4%; grade II or higher). There were no cases
of anastomotic leakage or pneumonia.

Pathological Findings and Survival Rate

The median follow-up time was 37.8 months. Twenty-nine
patients had pathological positive lymph node metastasis
(46.7%); the recurrence rate for these patients was 55.1 %,
whereas it was 15.1% for patients without lymph node metas-
tasis (p = 0.0022). The prognosis of patients with pathological
lymph node metastasis was significantly poorer than that of
patients without lymph node metastasis (Supplemental
Figure 2). The median RFS for patients with lymph node
metastasis was 18.5 months, whereas it was not reached in
patients without lymph node metastasis (p < 0.0001;
Supplemental Figure 2a). Similarly, the median OS for pa-
tients with lymph node metastasis was 47.7 months, whereas
it was not reached for patients without lymph node metastasis
(p = 0.0072; Supplemental Figure 2b).

Postoperative Adjuvant Chemotherapy and Survival
Rate

Among 29 patients with pathological lymph node metastasis,
12 received adjuvant chemotherapy (41.3%). No patients
without pathological lymph nodemetastasis received adjuvant
chemotherapy (Supplemental Figure 1).

Table 1 shows the characteristics of the 29 node-positive
patients. Patients with more positive nodes were more likely to
receive adjuvant chemotherapy; however, this finding was not
significant (p = 0.0641). There were no significant differences
between which group in the postoperative performance status
or prealbumin levels.

Table 2 shows the adjuvant therapy regimen and adverse
events for the 12 patients with node-positive esophageal can-
cer (grade ≥ 3) who received adjuvant therapy. Five (42%),
five (42%), and two (16%) patients received FP, DGS, and Bi-
DCF, respectively. One patient in each treatment group devel-
oped grade ≥ 3 leukopenia and hyponatremia, and one patient
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Table 1 Characteristics in 29
patients with pathological node-
positive esophageal cancer

Adjuvant chemotherapy p

(+) n = 12 (-) n = 17

Age < 70 years

≥ 70 years

9

3

9

8

0.2731

Gender Male

Female

12

0

14

3

0.2463

NAC regimen DGS

DCF

Bi-DCF

4

3

5

4

0

13

0.0532

Postoperative PS 1

2

12

0

15

2

0.4975

Prealbumin levels after surgery Median (mg/dL)

[range]

20.5

[16–39]

22

[15–28]

0.5632

Tumor location Ut/Mt

Lt

8

4

13

4

0.8728

p T classification 0/1

2/3

3

9

5

12

> 0.99

p N classification 1

2/3

2

10

9

8

0.0641

p stage II

III

2

10

8

9

0.1260

CT grade 1a/1b

2/3

10

2

13

4

> 0.99

NAC neoadjuvant chemotherapy; Ut upper thoracic esophagus;Mt middle thoracic esophagus; Lt lower thoracic
esophagus; Bi-DCF biweekly docetaxel, cisplatin, and 5-fluorouracil; DCF docetaxel, cisplatin, and 5-
fluorouracil; DGS docetaxel, nedaplatin, and S1; PS performance status; p pathological; CT grade pathological
effect grade of NAC

Fig. 1 Survival rate based on the
administration of adjuvant
chemotherapy in TESCC patients
with lymph node metastasis (a, b)
and in patients with two or more
pathological positive lymph
nodes (c, d). a RFS: median
survival time (MST) with adju-
vant chemotherapy, 37.7 months
vs without adjuvant chemothera-
py, 11.6 months. b OS after sur-
gery: MST with adjuvant chemo-
therapy, not reached vs without
adjuvant chemotherapy, 47.7
months. c RFS: median survival
time (MST) with adjuvant che-
motherapy, 37.7 months vs with-
out adjuvant chemotherapy, 5.1
months. d OS after surgery: MST
with adjuvant chemotherapy, not
reached vs without adjuvant che-
motherapy, 20.1 months. TESCC,
thoracic esophageal squamous
cell carcinoma; RFS, recurrence-
free survival; OS, overall survival
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(8.3%) developed grade ≥ 3 anorexia. There were no
chemotherapy-related deaths.

Supplemental Table 2 shows the recurrence rate and meta-
static details of the 29 patients with pathological node-positive
esophageal cancer. The recurrence rates for patients who did
and did not receive adjuvant chemotherapy were 50.0% and
58.8%, respectively (p = 0.9270). There was no statistically
significant difference in the number of distant metastases be-
tween patients who received adjuvant chemotherapy and
those who did not (83.3% vs 40.0%, p = 0.1451).

Table 3 shows the correlation between recurrence and clin-
icopathological factors in 29 patients with pathological node-
positive ESCC. Recurrence was significantly correlated with
sex (p = 0.0301) and venous invasion (p = 0.0260).

Figure 1 shows the postoperative survival rates in 29 pa-
tients with node-positive esophageal cancer. The median RFS
in patients who received adjuvant chemotherapy was 37.7
months, whereas it was 11.6 months in patients who did not
receive adjuvant chemotherapy (log-rank test, p = 0.2568;
Figure 1a). The median OS for patients who received adjuvant
chemotherapy was reached, whereas it was 47.7 months for
patients who did not receive adjuvant chemotherapy (log-rank
test, p = 0.5416; Figure 1b).

Figure 1 also shows the postoperative survival rates of 15
patients with two or more pathological positive lymph nodes.
There was no significant difference in RFS based on the ad-
ministration of adjuvant chemotherapy among these patients
(no chemotherapy, 5.1 months; chemotherapy, 37.7 months;

Table 3 Correlation between recurrence and clinicopathological factors
in 29 TESCC patients with lymph node metastasis

Recurrence p

(+) n = 16 (-) n = 13

Age < 70 years
≥ 70 years

9
7

9
4

0.7401

Gender Male
Female

16
0

9
4

0.0301

Postoperative PS 1
2

16
0

11
2

0.1921

Tumor location Ut/Mt
Lt

13
3

8
5

0.4057

pT classification 0/1
2/3

6
10

2
11

0.2378

pN classification 1
2/3

6
10

5
8

0.7401

p stage II
III

7
9

3
10

0.4334

Differentiation Well
Moderate/poor

6
10

6
7

0.9270

Lymphatic invasion -
+

0
16

2
11

0.1921

Venous invasion -
+

1
15

6
7

0.0260

CT grade 1a/1b
2/3

15
1

8
5

0.0638

TESCC thoracic esophageal squamous cell carcinoma, PS performance
status, Ut upper thoracic esophagus, Mt middle thoracic esophagus, Lt
lower thoracic esophagus, p pathological, CT grade pathological effect
grade of neoadjuvant chemotherapy

Table 2 Adjuvant therapy for 12
patients with node-positive
esophageal cancer and grade ≥ 3
adverse events

n (%)

Adjuvant chemotherapy, regimen, and dose

FP 5 (42)

5-FU: 800 mg/m2, CDDP: 80 mg/m2 (100% dose), 2 courses 5

DGS 5 (42)

S-1: 80 mg/body, CDGP: 40 mg/m2, TXT: 35 mg/m2 (100% dose), 2 courses 1

S-1: 80 mg/body, CDGP: 36 mg/m2, TXT: 31.5 mg/m2 (90% dose), 2 courses 1

S-1: 80 mg/body, CDGP: 32 mg/m2, TXT: 28 mg/m2 (80% dose), 2 courses 3

Bi-DCF 1 (8)

TXT: 31.5 mg/m, CDDP: 36 mg/m2, 5-FU: 360 mg/m2 (90% dose), 1 course 1

wPTX 1 (8)

PTX: 80 mg/body, 3 courses 1

Time to start adjuvant chemotherapy after surgery

Median [range], days 55 [45-93]

Grade ≥ 3 adverse events

Hematologic toxicity

Leukopenia 1 (8.3)

Hyponatremia 1 (8.3)

Non-hematologic toxicity

Anorexia 1 (8.3)

5-FU 5-Fluorouracil, CDDP cisplatin, CDGP nedaplatin, TXT docetaxel, wPTX weekly pacritaxel
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log-rank test, p = 0.1147; Figure 1c). However, there was a
significant difference in OS (no chemotherapy, 20.1 months;
chemotherapy, not reached; log-rank test, p = 0.0404;
Figure 1d). There were no significant differences in RFS or
OS in 14 patients with only one pathological positive lymph
node based on the administration of adjuvant chemotherapy
(data not shown).

Discussion

Preoperative CRT followed by surgery is the most common
treatment for patients with resectable advanced esophageal
cancer, particularly in Western countries [16, 17]. However,
in Japan where adenocarcinomas of the lower esophagus and
esophagogastric junction are more prevalent than in Western
countries, squamous cell carcinoma of the thoracic esophagus
is the most common type of esophageal cancer. Traditionally,
subtotal esophagectomy and three-field lymphadenectomy,
including cervical lymphadenectomy, have been standard in
Japan [18]. Additionally, to prevent recurrence after surgery,
NAC rather than postoperative chemotherapy is administered
in Japan, based on clinical trial results. The JCOG9204 trial
showed that the 5-year OS rate was 52% with surgery alone
and 61% with surgery plus chemotherapy including two
courses of FP [1]. Because of these results, postoperative che-
motherapy with FP was previously the standard treatment for
patients with stage II–III squamous cell carcinoma in Japan.
More recently, the JCOG9907 trial showed a 5-year OS rate of
43% in the postoperative chemotherapy group and 55% in the
preoperative chemotherapy group [2]. Therefore, preoperative
adjuvant chemotherapy (“NAC”) has become the standard
treatment for patients with stage II–III resectable esophageal
squamous cell carcinoma. According to the subgroup analysis
based on the depth of invasion, progression or recurrence after
surgery was more common in cT3 cases (35%) than in cT1–2
cases (29%) among patients who received NAC. Therefore,
more intense NAC is needed to control recurrence or distant
metastasis. A new clinical trial (JCOG1109) is underway to
examine the optimal NAC regimen to further improve prog-
nosis [19]. Specifically, the aim of this trial is to confirm the
superiority of DCF over FP and the superiority of FP with RT
over FP alone as preoperative therapy for ESCC.

The V325 study group results suggest that a triple-
combination regimen such as DCF is most effective for ad-
vanced esophageal cancer [20]. Therefore, a triple-
combination regimen is used for patients with more advanced
esophageal cancer. However, the DCF regimen also causes
adverse events. In a phase I/II study of Bi-DCF for advanced
ESCC [4, 5], although the prognosis was improved by NAC,
the recurrence rate of FP therapy was high. Unsurprisingly,
recurrence was also found to occur after Bi-DCF therapy. The
development of perioperative chemotherapy with immune

checkpoint inhibitors is also expected to progress. However,
we believe it is necessary to administer intensive postopera-
tive adjuvant therapy for patients with lymph node metastasis
to the extent that it is tolerated. Therefore, in this study, we
examined the utility of providing adjuvant chemotherapy after
NAC plus R0 surgery to address the limitations of current
treatments.

Previous studies have shown that postoperative therapies
(including chemotherapy or CRT) after radical esophagecto-
my for esophageal cancer can improve survival, even without
the administration of neoadjuvant chemotherapy [6–9,
21–23]. Postoperative radiotherapy was found to significantly
increase disease-free survival and decreased local regional
recurrence in patients with pathological T2-3N0M0 thoracic
esophageal squamous cell carcinoma with acceptable toxic-
ities [6]. In addition, postoperative adjuvant chemotherapy
improves prognosis in patients with clinical stage II–III esoph-
ageal cancer [7] and is strongly associated with improved OS
and disease-free survival in patients with pT3N0M0 TESCC
[8]. Postoperative chemoradiotherapy mainly benefits patients
with stage III disease, those with < 15 resected lymph nodes,
younger patients (< 60 years), and smokers with stage II–III
TESCC [21]. Rucker et al. determined that the risks and ben-
efits of adjuvant therapy should be weighed before offering it
to patients with completely resected pT2-4aN0M0 esophageal
adenocarcinoma [22]. Moreover, Li et al. reported that pa-
tients with fewer total resected lymph nodes and a higher
lymph nodes ratio who underwent adjuvant therapy had sig-
nificantly better survival than those who did not receive adju-
vant therapy [9]. Therefore, stage II–III TESCC patients could
benefit from postoperative CRT with manageable toxicities
[23].

To date, a few studies have examined postoperative adju-
vant therapy after NAC plus R0 surgery, which was the pur-
pose of our study (Table 4). Drake et al. reported that adjuvant
chemotherapywas associatedwith significantly improved sur-
vival in patients with node-positive esophageal adenocarcino-
ma after neoadjuvant therapy and complete resection [24].
Moreover, Semenkovich et al. reported that adjuvant treat-
ment was independently associated with improved survival,
with a 24% reduction in mortality in esophageal adenocarci-
noma and squamous cell carcinoma patients with persistent
node-positive disease after induction therapy and esophagec-
tomy [25]. In contrast, Yan et al. reported that adjuvant che-
motherapy did not influence disease-free survival or OS in
patients with locally advanced esophageal squamous cell car-
cinoma after neoadjuvant platinum-based chemotherapy and
surgery [26]. Our study focused on patients with thoracic
esophageal squamous cell carcinoma who underwent esopha-
gectomy after NAC, excluding patients with cervical esopha-
geal cancer and esophagogastric junctional cancer. We found
that (1) TESCC patients with pathological positive lymph
nodes had higher recurrence rate after surgery and (2) adjuvant
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chemotherapy was effective for patients with two or more
positive lymph nodes. The tolerability of adjuvant therapy is
a known problem; however, in all these reports, adjuvant ther-
apy was safely administered. DGS was chosen in this study
because it can be administered as outpatient chemotherapy,
but it often required dose reduction. However, FP therapy
could be administered without dose reduction. There were
few adverse events (grade ≥ 3) following adjuvant chemother-
apy. Since we routinely perform enteral nutrition using a
jejunostomy tube for 6 months after surgery [15], we believe
that even patients who have completed NAC and surgery
could safely receive postoperative adjuvant chemotherapy.

Finally, a recently published global, randomized phase III trial
(CheckMate 577) demonstrated that nivolumab, a checkpoint
inhibitor (ICI), has beneficial effects as an adjuvant therapy in
patients with stage II or III esophageal or gastroesophageal junc-
tion cancer who have undergone R0 resection after receiving
neoadjuvant chemoradiotherapy [27]. In addition, the grade 3
or 4 adverse events were acceptable. As in our study, some
populations may require adjuvant therapy to prevent recurrence,
even if they receive preoperative treatment. In the future, the
development of adjuvant therapy using ICI is expected.

The limitations of our study are its retrospective design, the
small, single institute cohort, and limited follow-up. Despite
the lack of difference in performance status and prealbumin
levels before adjuvant chemotherapy, this was not a prospec-
tive, randomized trial, and the two groups of patients were not
the same. Furthermore, a median follow-up of < 37.9 months
is insufficient to make conclusions regarding long-term onco-
logic outcomes for TESCC patients. Therefore, randomized
controlled studies are necessary to further evaluate the role of
adjuvant chemotherapy after NAC and R0 esophagectomy for
clinical stage II–III TESCC patients.

Conclusion

Postoperative adjuvant chemotherapy was associated with im-
proved OS in clinical stage II–III TESCC patients with two or

more pathological positive lymph nodes after NAC and radi-
cal esophagectomy.
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