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Background: Definitive radiotherapy (RT) for stage I esophageal cancer was reported to
result in noninferior overall survival (OS) compared with surgery. However, only a few
detailed reports of recurrence patterns and subsequent salvage treatments have been
published. This study aimed to compare recurrence patterns and subsequent salvage
treatments after definitive RT or chemoradiotherapy (CRT) between cT1a and cT1bN0M0
esophageal cancer (EC).

Methods: Patients with cT1a or cT1bN0M0 esophageal squamous cell carcinoma who
received definitive RT or CRT were included. Survival outcomes, recurrence patterns, and
salvage treatments were evaluated.

Results: In total, 40 patients with EC receiving RT or CRT were divided into two groups
for evaluation: cT1a (20 patients) and cT1b (20 patients) groups. The 3-year OS rates were
83% and 65% (p = 0.06) and the 3-year progression-free survival rates were 68% and
44% (p = 0.15) in the cT1a and cT1b groups, respectively. Among those in the cT1a
group, six had local recurrence and two had metachronous recurrence. Seven patients
underwent salvage endoscopic submucosal dissection and one patient received argon
plasma coagulation treatment. Among those in the cT1b group, six had local recurrence,
one had regional recurrence, and one had both. Of these, one underwent salvage
endoscopic submucosal dissection, one received photodynamic therapy, three
underwent surgery, one received RT, and two received the best supportive care.
Compared with the cT1b group, the cT1a group had a higher proportion of patients
who underwent endoscopic treatments (p = 0.007). After the endoscopic treatments, no
recurrences were observed in both groups.

Conclusions: Regional recurrence and distant metastasis were not observed in the cT1a
group. A higher proportion of patients in the cT1a group received salvage endoscopic
treatments, and their OS tended to be favorable.
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INTRODUCTION

Esophageal cancer (EC) is the eighth most common cancer and
the sixth leading cause of cancer-associated death globally (1).
Owing to improvements in diagnostic measures, the number of
patients diagnosedwith superficial EC has been increasing.
According to the Comprehensive Registry of Esophageal Cancer
in Japan, the incidence rate of clinical stage I cancer among all
cancer cases increased from 23.1% in 1999 to 38.6% in 2013 (2).

Endoscopic resection is generally indicated for patients with
tumors invading the cT1a-epithelium (EP)/lamina propria mucosa
(LPM). For patients with tumors invading the cT1a-muscularis
mucosa (MM), endoscopic resection or esophagectomy is the main
treatment (3). However, in clinical practice, radiotherapy (RT) is
often chosen as an alternative for patients with T1a EC depending
on comorbidities, tumor localization, and extensive extension. For
patients with tumors invading the cT1b-submucosa (SM),
esophagectomy is the main treatment (3, 4). Recently, the
outcomes of chemoradiotherapy (CRT) showed a noninferior
trend compared with surgery in terms of overall survival (OS) in
patients with cT1bN0M0 EC (5). However, elderly patients and
those medically unsuitable for surgery were excluded or
underrepresented in this trial, thus questioning the generalizability
of the results for these populations. In recent years, favorable RT
results have been reported for elderly patients and those medically
unsuitable for surgery, including cT1a and cT1b EC (6–8).
Moreover, only a few detailed reports discussed the patterns of
recurrence and subsequent salvage treatments in these cases.Thus,
this study aimed to compare the recurrence patterns and
subsequent salvage treatments after definitive RT or CRT between
cT1a and cT1b EC.
METHODS

Study Population
This retrospective study protocol was reviewed and approved by
the Juntendo Hospital review board (approval number: H20-
0391). Informed consent was obtained via an opt-out method on
the hospital’s website. This study was conducted in accordance
with the Declaration of Helsinki.

We reviewed the medical records, RT treatment plans, and
diagnostic images of patients with EC in the Juntendo Hospital
between January 2009 and December 2020. Eligibility criteria were
as follows: (i) presence of pathologically proven esophageal
squamous cell carcinoma; (ii) presence of Eastern Cooperative
Oncology Group performance status (ECOG PS) (9) scores of 0–2;
(iii) presence of cT1a or cT1bN0M0 cancer based on the UICC-
TNM Classification, Eighth Edition (10); and (iv) medically
unsuitable for endoscopic resection and surgery or desire to
receive RT. Patients who previously underwent endoscopic
resection or other surgery and received RT or chemotherapy for
EC were excluded. The same study population in T1a EC has been
described previously (11). EC was diagnosed comprehensively
based on the findings of upper gastrointestinal endoscopy,
computed tomography (CT), and physical examination.
Magnifying endoscopy and endoscopic ultrasonography were
Frontiers in Oncology | www.frontiersin.org 2
used for the clinical diagnostic differentiation of T1a-EP, LPM,
T1a-MM, and T1b-SM1-3 EC (3). Comorbidities were estimated
using the Charlson comorbidity index (CCI) based on 12 disease
comorbidity categories (from 1 to 6 according to the relative risk of
1-year mortality) (12, 13). Any other active cancer was counted as
two points.

Treatment
External beam RT was administered using 6- or 10-MV X-rays of
a linear accelerator. The daily fractional size of RT was 1.8–2.0
Gy based on the International Commission on Radiation Units
and Measurements point; it was administered 5 days per week,
with a total dose of 59.4–66 Gy. Either elective nodal irradiation
(ENI), including the bilateral supraclavicular and mediastinal
lymph node regions, or involved-field irradiation covering the
primary tumor with a margin of 2–4 cm was used. Three-
dimensional conformal RT was performed for all the patients.
We used 2–4 fields to avoid the spinal cord. Among patients who
received two-field irradiation, the beam direction was changed
after irradiation with 40–41.4 Gy. ENI tended to be used in
patients with normal respiratory and cardiac functions.

Chemotherapy was combined with RT in all patients except those
with poor general conditions. The chemotherapy regimen consisted
of either 5-fluorouracil (5 FU; 700mg/m2 on days 1–4 every 4 weeks)
plus cisplatin (CDDP; 70mg/m2 on day 1 every 4 weeks) or docetaxel
(DOC; 10 mg/m2 on day 1 per week). The 5-FU plus CDDP regimen
tended to be used in patients with normal renal function, whereas
DOC therapy tended to be used in older patients and those with
deteriorating renal function. After treatment completion, the patients
were followed up at 1- to 3-month intervals for the first 2 years and at
4- to 6-month intervals thereafter. Follow-up evaluations included
history taking and physical examination, blood test, upper
gastrointestinal endoscopy, and CT.

Outcomes
The initial response was measured using the Response Evaluation
Criteria in Solid Tumors guideline (version 1.1) (14) and based on
endoscopy findings for the primary tumor according to the
modified criteria of the 10th edition of the Japanese
Classification of Esophageal Cancer established by the Japanese
Society for Esophageal Disease. Complete response (CR) was
defined as the disappearance of the primary tumor and the
absence of irregular erosive, ulcerative, or elevated lesions as
observed during endoscopy and/or the absence of malignant
cells in biopsy specimens (15). Progressive disease (PD) was
defined as distinct tumor growth or progression in esophageal
stenosis compared with that at pretreatment. Incomplete
response/stable disease (IR/SD) was defined as a response not
meeting CR or PD. Radiological imaging studies, upper
gastrointestinal endoscopy, and medical records of physical
examinations were used to identify the recurrence sites. The
presence of lesions outside the primary site was defined as
metachronous recurrence, at the primary site was defined as
local recurrence, and involvement of regional lymph nodes was
defined as regional recurrence. Salvage treatments after the
recurrence were also assessed. Toxicity was assessed and
documented following the National Cancer Institute Common
July 2022 | Volume 12 | Article 857881
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Terminology Criteria for Adverse Events version 5.0 (12, 15, 16).
Toxicities were defined as acute and late if they occurred within
and >3 months post-treatment, respectively.

Statistical Analyses
The Mann–Whitney U test and Fisher’s exact test were used for
assessing quantitative and qualitative data, respectively, and
compare patient characteristics and toxicities between groups.
OS, disease-specific survival (DSS), and progression-free survival
(PFS) rates from the start of treatment were measured using the
Kaplan–Meier method, and survival estimates were compared
using the log-rank test. Death from any cause was defined as an
event for calculating the OS rate, esophageal cancer-related death
was defined as an event for calculating the DSS, and disease
progression at any site or death from any cause was defined as an
event for calculating PFS. All statistical analyses were performed
using the EZR version 1.54 (17), and statistical significance was
set at p < 0.05 (two-sided).
RESULTS

Patients and Tumor Characteristics
Between January 2009 and December 2020, 75 patients with
cT1a or cT1bN0M0 EC received definitive RT or CRT. Among
them, 35 previously underwent endoscopic resection, and the
remaining 20 in the cT1a and cT1b groups each received
definitive RT or CRT as an alternative to endoscopic resection
or surgery. The patient and tumor characteristics did not differ in
patients between the two groups (Table 1).

The reasons for the patients’ unsuitability for endoscopic
resection were tumor metastasis along the entire circumference
of the tumor in 15 and 10 patients and widespread progression of
the cancer in 6 and 6 patients (including duplicates) in the cT1a
and cT1b groups, respectively. The reasons for patients’
unsuitability for surgery included comorbidities in 12 and 7
patients, double cancer in 5 and 7 patients, and desire to receive
RT for esophageal conservation in 7 and 6 patients (including
duplicates) in the cT1a and cT1b groups, respectively. The
comorbidities were atrial fibrillation requiring anticoagulation
in 6 and 2 patients, renal failure requiring dialysis in 4 and 0
patients, unstable angina requiring antiplatelet therapy in 2 and 3
patients, severe chronic obstructive pulmonary disease in 2 and 1
patients, chronic rheumatoid arthritis in 0 and 1 patients,
hemophilia in 0 and 1 patients, and severe Parkinson’s disease
in 1 and 1 patients (including duplicates) in the cT1a and cT1b
groups, respectively. The median follow-up period was 67 (range,
13–131 months) and 29 (range, 13–83 months) for 14 and 11
survivors in the cT1a and cT1b groups, respectively. Among the
14 and 11 survivors in the cT1a and cT1b groups, 3 and 4
patients were lost to follow-up, respectively.

Initial Response and Survivals
At the initial treatment, 20 and 16 patients achieved CR in the
cT1a and cT1b groups, respectively. Four patients achieved IR/
SD in the cT1b group. The 3-year OS rates were 83% and 63%
Frontiers in Oncology | www.frontiersin.org 3
(p = 0.06), the 3-year DSS rates were 100% and 80% (p = 0.06),
and the 3-year PFS rates were 68% and 44% (p = 0.15) in the
cT1a and cT1b groups, respectively (Figure 1). Among the six
patients in the cT1a group, three died of other cancers and the
other three died of other causes, including chronic obstructive
pulmonary disease (one patient) and aspiration pneumonia
attributable to cerebral infarction (two patients). Out of nine
patients in the cT1b group, three died of EC, two of other
cancers, and four of other causes, including heart failure,
radiation pneumonitis, bleeding after salvage surgery, and
natural death due to unknown cause (one patient each).

Toxicity
Table 2 shows toxicities associated with RT or CRT. Grade 3
acute esophagitis was observed in 2 and 4 patients, grade 3 acute
pneumonia in 1 and 0 patients, grade 3 white blood cell decrease
in 1 and 1 patients, and grade 3 anemia in 0 and 2 patients in the
cT1a and cT1b groups, respectively. Grade 4 esophagitis, grade 4
white blood cell decrease, grade 4 platelet count decrease, and
grade 5 late pneumonitis were observed in 1 patient each in the
T1b group.

Recurrence Patterns and Salvage
Treatments
Table 3 summarizes the cases with recurrence. Recurrence occurred
in eight patients each from both cT1a and cT1b groups. Among
those in the cT1a group, six had local recurrence and two had
metachronous recurrence. Metachronous recurrence was observed
outside the radiation field in two patients. After identifying
recurrence, seven patients underwent salvage endoscopic
submucosal dissection (ESD), whereas one received argon plasma
coagulation (APC). Among those in the cT1b group, six had local
recurrence, one had regional recurrence, and one had both.
Regional recurrence was observed outside (one patient) and
within (one patient) the field of prophylactic irradiation. After
identifying recurrence, among the patients with local recurrence,
one underwent salvage ESD, one received photodynamic therapy
(PDT), two underwent surgery for long craniocaudal tumor length
and SM invasion, and two received the best supportive care for the
onset of cerebral infarction and worsening hemophilia, respectively.
Further, one patient with regional recurrence received RT and one
with local and regional recurrence underwent surgery. Compared
with the cT1b group, the cT1a group had a higher proportion of
patients who underwent endoscopic treatments (p = 0.007). After
endoscopic treatments, no recurrences were observed in both
groups. After those in the cT1b group underwent salvage surgery,
one patient died a month later owing to bleeding secondary to the
surgery, one died 18 months later owing to liver metastasis, and
one died 48 months later owing to heart failure, the
original complication.
DISCUSSION

The present study was designed to clarify differences in the
recurrence patterns and subsequent salvage treatments of
July 2022 | Volume 12 | Article 857881
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definitive RT or CRT between cT1a and cT1b EC. All patients in the
cT1a group received salvage endoscopic treatments, whereas two
patients in the cT1b group received salvage endoscopic treatments.

Table 4 presents data of previous studies that examined the
efficacy of RT for stage I EC (18–23). The local and metachronous
recurrence rate in patients with cT1a EC (0%–29%) was relatively
lower than that in patients with cT1b EC (23%–38%). The local and
metachronous recurrence rate in our study was slightly high
compared with the rates reported in previous studies. This might
be associated with a longer tumor craniocaudal length in our study
Frontiers in Oncology | www.frontiersin.org 4
than that in previous studies. Previous studies reported that a long
tumor craniocaudal length was a prognostic factor for local
recurrence of superficial EC, consistent with our findings (19, 21).
The regional recurrence and distant metastasis rates were 6%–12%
and 1%–6% in those with cT1b EC, respectively, whereas neither of
them were observed in those with cT1a EC, except in one previous
study (22). The regional recurrence rate in our study was similar to
the rates reported previously. A previous study reported regional
metastasis rates of 0%, 9%–15%, and 41%–44% at the time of
surgery among patients with EP/LPM, MM/SM1, and SM2/SM3
TABLE 1 | Patient and tumor characteristics.

Patient and tumor characteristics cT1a group cT1b group p-value

Median age no.(range) 70 (41–82) 70 (52–86) 0.45
Sex no.(%) 0.13
Male 13 (65) 19 (95)
Female 7 (35) 1 (5)
ECOG PS no.(%) 0.75
0 6 (30) 10 (50)
1 13 (65) 9 (45)
2 1 (5) 1 (5)
Location of primary tumor no.(%) 0.82
Cervix 1 (5) 3 (15)
Upper thorax 0 1 (5)
Middle thorax 15 (75) 13 (65)
Lower thorax 3 (15) 2 (10)
Abdomen 1 (5) 1 (5)
Invasion depth no.(%)
EP 0 –

LPM 11 (55) –

MM 9 (45) –

SM1 – 8 (40)
SM2 – 6 (30)
SM3 – 6 (30)
Median tumor craniocaudal length, cm (range) 6 (2–12) 6 (2–17) 0.88
Tumor craniocaudal length (cm) 1
< 5 5 (25) 6 (30)
5–10 9 (45) 8 (40)
≥ 10 6 (30) 6 (30)
Tumor circumference no.(%) 0.055
< 1/3 0 2 (10)
1/3–< 2/3 1 (5) 6 (30)
2/3–< entire 4 (20) 2 (10)
Entire 15 (75) 10 (50)
Charlson comorbidity index no.(%) 0.42
0 5 (25) 8 (40)
1 4 (20) 0
2 6 (30) 7 (35)
3 1 (5) 1 (5)
4 3 (15) 3 (15)
5 1 (5) 1 (5)
Concurrent chemotherapy no.(%) 0.086
None 8 (40) 2 (10)
DOC 11 (55) 14 (70)
FP 1 (5) 4 (20)
Total radiation dose no.(%) 0.49
59.4 Gy 0 1 (5)
60 Gy 18 (90) 19 (95)
66 Gy 2 (10) 0
Radiation Field no.(%) 0.75
ENI 10 (50) 8 (40)
IFI 10 (50) 12 (60)
July 2022 | Volume 12 | Article
DOC, docetaxel; ECOG PS, Eastern Cooperative Oncology Group performance status; ENI, elective nodal irradiation; EP, epithelium; FP, 5-fluorouracil and cisplatin; IFI, involved-field
irradiation; LPM, lamina propria mucosa; MM, muscularis mucosa; SM, submucosa.
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EC, respectively (24). In the cT1b group, the lower rate of regional
recurrence after RT compared with that of regional metastasis at the
time of surgery suggested that potential lymph node metastasis was
suppressed by ENI and concurrent chemotherapy.
Frontiers in Oncology | www.frontiersin.org 5
When there is a local residual or recurrent lesion after
definitive RT or CRT, salvage surgery or endoscopic treatment
may allow long-term survival. In case of medically unsuitable for
salvage surgery or endoscopic treatment, patients are indicated
TABLE 2 | Treatment toxicities.

cT1a group cT1b group

Grade 1-2 no. (%) Grade 3 no. (%) Grade 4-5 no. (%) Grade 1-2 no. (%) Grade 3 no. (%) Grade 4-5 no. (%)

Acute toxicity Malaise 5 (25) – – 5 (25) – –

Esophagitis 17 (85) 2 (10) – 15 (75) 4 (20) 1 (5)
Dermatitis 1 (5) – – 4 (20) – –

Pneumonitis – 1 (5) – 1 (5) – –

White blood cell decreased 9 (45) 1 (5) – 8 (40) 1 (5) 1 (5)
Anemia 4 (20) – – 9 (45) 2 (10) –

Platelet count decreased 4 (20) – – 9 (45) – 1 (5)
Late toxicity Dysphasia 2 (10) – – 1 (5) – –

Pleural effusion 4 (20) – – 1 (5) – –

Pericardial effusion 7 (35) – – 5 (25) – –

Pneumonitis 3 (15) – – 3 (15) – 1 (5)
Hypothyroidism 3 (15) – – – – –
J
uly 2022 | Volume
B

C

A

FIGURE 1 | Kaplan–Meier estimates of (A) overall survival, (B) disease-specific survival, and (C) progression-free survival in the cT1a and cT1b groups.
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TABLE 3 | Summary of recurrent cases.
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for chemotherapy or best supportive care (25). Previous studies
reported that R0 resection allowed long-term survival in salvage
surgery. However, salvage surgery increased the incidence of
postoperative complications and in-hospital mortality (26, 27).
When a residual lesion remained confined in the MM, salvage
endoscopic treatment can be performed safely (28). Salvage PDT
for lesions within the SM or muscularis propria showed a high
local CR rate with acceptable safety after the failure of definitive
CRT (29). However, in Japan, PDT could only be performed in a
few facilities, which may be the reason why the rate of salvage
endoscopic treatments was low.

In our study, all patients with cT1a EC who were unsuitable
for endoscopic resection as an initial treatment because of cancer
metastasis along the entire circumference or a wide extent of
tumor involvement could be treated with salvage ESD or APC.
This can be attributed to the effect of regular follow-up with
endoscopy. A previous study reported that cT1-2 and N0 stage
cancers at baseline treated with salvage endoscopic resection
were significant factors of good prognosis in terms of OS (30). It
should be noted that local recurrence was observed in the one
case more than 7 years after CRT. Thus, long regular follow-up
with endoscopy and multidisciplinary treatment was considered
important for the management of cT1a EC.

Among patients with cT1b EC with recurrence, <50%
(including our study) could receive salvage endoscopic
treatments (19–23). Local recurrences in the cT1a group had a
shorter craniocaudal tumor length than the original tumor and
could be treated endoscopically, whereas three patients in the
cT1b group had a longer craniocaudal tumor length than the
original tumor and required surgery. T1b EC may have a faster
tumor growth rate than T1a EC. In the cT1b group, the invasion
depth of local recurrence was deeper than the SM, except in one
patient in our study. It should be noted that local and regional
recurrence was observed in most cases within 2 years after CRT.
Thus, frequent regular follow-up with endoscopy and CT was
considered important for the management of cT1b EC compared
with cT1a EC, at least within 2 years. In our study, one of three
patients who underwent salvage surgery died of bleeding. In
contrast, a recent study reported that salvage surgery was
relatively safe (31). Among 96 patients who received RT with a
total dose of 50.4 Gy, 25 underwent salvage surgery, with a 3-year
survival rate of 48%. In their cohort, pulmonary complications,
suture failure, and treatment-related death were observed in 4%,
12%, and 4% of patients, respectively. Nevertheless, salvage
surgery after high-dose irradiation was considered to result in
more complications and treatment-related deaths than
conventional esophagectomy or salvage surgery after RT with a
total dose of 50.4 Gy. Considering the outcomes of salvage
surgery, RT with a total dose of 50.4 Gy might be an
appropriate treatment for stage I EC. To establish a new
treatment option, Japanese study groups are conducting a
phase III clinical trial comparing CRT with a dose of 50.4 and
60 Gy for treating cT1bN0M0 EC [Japan Registry of Clinical
Trials (jRCT) study number: jRCTs031200067].

The present study has several limitations associated with its
retrospective design. First, the sample size was small, which
T

A
B
LE

4
|
C
on

tin
ue

d

A
ut
ho

r
Y
ea

r
no

.
M
ed

ia
n

ag
e

(r
an

g
e)

S
ex

M
al
e/

Fe
m
al
e

(%
)

P
S

0/
1- 2 (%
)

T
S
ta
g
e

T
um

o
r

cr
an

io
ca

ud
al

le
ng

th
,c

m
(m

ed
ia
n
[r
an

g
e]
)

M
ed

ia
n

p
re
sc

ri
b
ed

d
o
se

(G
y)

IC
B
T

(%
)

C
R
T

(%
)

Fi
el
d

E
N
I/

IF
I

(%
)

O
S

ra
te

(%
)

Lo
ca

la
nd

m
et
ac

hr
o
no

us
re
cu

rr
en

ce
(%

)

R
eg

in
al

ly
m
p
h
no

d
e

re
cu

rr
en

ce
(%

)

D
is
ta
nt

m
et
as

ta
ss

is
(%

)

S
al
va

g
e

tr
ea

tm
en

ts
(%

)

S
al
va

g
e

en
d
sc

o
p
ic

tr
ea

tm
en

ts
(%

)

S
al
va

g
e

su
rg
er
y

(%
)

K
od

ai
ra

20
10

24
66

(4
1–

89
)

93
/7

31
/

69
T1

a
4
(1
–
16

)
60

27
61

0/
10

0
82 (3
y)

26
6

1
56

41
8

71
T1

b
M
ur
ak

am
i

20
12

44
70

(4
3–

89
)

92
/8

79
/

21
T1

a
A
lm
os

t
<
3
cm

54
10

0
0

10
0/
0

84 (5
y)

29
2

0
N
S

45

43
T1

b
60

10
0

0
10

0/
0

31 (5
y)

30
12

2

S
uz
uk

i
20

18
3

70
(5
9–

87
)

81
/1
9

76
/

24
T1

a
5
(1
–
20

)
50

0
86

19
/8
1

N
S

0
0

0
–

–
–

18
T1

b
N
S

28
6

6
71

29
0

O
ur

re
po

rt
20

22
20

70
(4
1–

82
)

65
/3
5

30
/

70
T1

a
6
(2
–
16

)
60

0
60

50
/5
0

83 (3
y)

40
0

0
10

0
10

0
0

20
70

(5
2–

86
)

95
/5

50
/

50
T1

b
6
(2
–
17

)
60

0
90

40
/6
0

65 (3
y)

35
10

0
75

25
38

D
S
S
,d

is
ea

se
-s
pe

ci
fi
c
su

rv
iv
al
;E

C
O
G

P
S
,E

as
te
rn

C
oo

pe
ra
tiv
e
O
nc

ol
og

y
G
ro
up

pe
rfo

rm
an

ce
st
at
us

;E
N
I,
el
ec

tiv
e
no

da
li
rr
ad

ia
tio

n;
IC
B
T,

in
tr
ac

av
ita
ry

br
ac

hy
th
er
ap

y;
IF
I,
in
vo

lv
ed

-fi
el
d
irr
ad

ia
tio

n;
N
S
,n

ot
st
at
ed

;O
S
,o

ve
ra
ll
su

rv
iv
al
.

*In
cl
ud

in
g
su

bm
uc

os
al
ca

nc
er
.

July 2022 | Volume 12 | Article 857881

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Kawamoto et al. RT for Stage I EC
affects the statistical power. Second, the external validity might
be low. Some institutions performed subtotal-to-total
circumferential resection with prophylactic steroids for more
than three-fourths of the circumference of the EC (32, 33). A
phase III study aimed at prospectively evaluating the stenosis-
preventive effect of submucosal triamcinolone injection and oral
prednisolone treatment is ongoing (34). However, RT may be
necessary for patients at a high risk for esophageal stricture
despite treatment with prophylactic steroids.

In conclusion, regional recurrence and distant metastasis
were not observed among patients in the cT1a group, whereas
regional recurrence was observed among patients in the cT1b
group after definitive RT or CRT. A higher proportion of patients
in the cT1a group were able to receive salvage endoscopic
treatments and their OS tended to be favorable compared with
those in the cT1b group. Frequent regular follow-up with
endoscopy and CT was considered important for the
management of cT1b EC compared with cT1a EC, at least
within 2 years.
Frontiers in Oncology | www.frontiersin.org 8
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