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Endoscopic submucosal dissection for early esophageal cancer
in elderly patients with relative indications for endoscopic
treatment
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ABSTR AC T

Background According to the Japanese Esophageal Society
(JES) guidelines, early esophageal squamous cell carcinoma
(SCC) involving the muscularis mucosae (M3) or upper submucosal (SM1) layers are relative indications for endoscopic
submucosal dissection (ESD). Additional esophagectomy or

Introduction
During the few past decades, there has been a significant increase in the global incidence of esophageal cancer. In China,
esophageal cancer is the third most common cancer and the

chemoradiotherapy is recommended for patients with relative indications after evaluation. However, elderly patients
(≥ 60 years) with relative indications in China often refuse
additional treatment because of the debilitating side effects. The aim of this study was to evaluate the long-term
outcomes of elderly patients with relative indications who
did not undergo additional treatment after ESD.
Methods Data from elderly patients with relative indications who underwent ESD for early esophageal SCC between January 2008 and December 2013 were reviewed
retrospectively. Stricture and recurrence, and 5-year progression-free survival (PFS) and overall survival rates were
compared with patients with absolute indications for ESD.
Results 158 elderly patients were included and analyzed
(89 in the absolute indications group and 69 in the relative
indications group). The baseline characteristics were
balanced between the two groups. During 56 months
(range 1 – 108) of follow-up, the postoperative stricture
rates were similar in the absolute and relative indications
groups (21.3 % vs. 31.9 %; P = 0.13). The hazard ratio (HR)
for PFS in the absolute vs. the relative indications groups
was 1.025 (95 % confidence interval [CI] 0.36 – 2.95; P =
0.96). The 5-year PFS rates were 90.5 % (95 %CI 83.44 –
97.56) and 90.8 % (95 %CI 83.74 – 97.86) for the absolute
and relative indications groups, respectively. The HR for
overall survival in the absolute vs. the relative indications
groups was 0.564 (95 %CI 0.13 – 2.52; P = 0.45). The 5-year
overall survival rates were 96.6 % (95 %CI 92.88 – 100) and
95.6 % (95 %CI 90.70 – 100) for the absolute and relative indications groups, respectively.
Conclusions Based on this study, regular follow-up without
additional treatment may be considered as another choice
for elderly patients with early esophageal SCC and relative
indications after ESD.
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fourth most fatal cancer [1]. Considering the mortality and
morbidity associated with esophagectomy [2, 3], endoscopic
submucosal dissection (ESD) is becoming the preferred treatment for early esophageal squamous cell carcinoma (SCC), including high grade dysplasia and superficial esophageal cancer
[4, 5].

* These authors contributed equally to this paper.
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Elderly patients underwent ESD
n = 251
Excluded patients
LGIN
More advanced SCC
Adenocarcinoma
Esophagectomy
Additional treatment

n = 93
n = 59
n = 20
n=1
n=3
n = 10

Elderly patients included
n = 158

Absolute indication
n = 89

Relative indication
n = 69

Lost to follow-up
n=6
Death
Recurrence
Metastasis

n=3
n=8
n=0

Lost to follow-up
n=4
Death
Recurrence
Metastasis
Death due to SCC

n=4
n=5
n=1
n=1

▶ Fig. 1 Study flow chart. ESD, endoscopic submucosal dissection;
LGIN, low grade intraepithelial neoplasia; SCC, squamous cell carcinoma (early esophageal).

Methods
ESD procedure and postoperative management

Patients
We studied elderly patients (≥ 60 years) with early esophageal
SCC who were treated at one center (Zhongshan Hospital of Fudan University) between January 2008 and December 2013. All
of the tumors were evaluated using endoscopic ultrasonography and computed tomography (CT) prior to ESD in order to
determine the depth of the lesion and metastasis.
The inclusion criteria were: 1) age ≥ 60 years; 2) a postoperative pathological diagnosis of high grade intraepithelial neoplasia (HGIN) or SCC; and 3) submucosal involvement of no more
than a depth of 200 μm (SM1) on postoperative pathology.
The exclusion criteria were: 1) age < 60 years; 2) a pathological diagnosis other than HGIN or SCC (e. g. adenocarcinoma);
3) more advanced cancer on staging (SM2 or deeper [> 200
μm]); 4) esophagectomy performed immediately, owing to an
inability to perform ESD for the primary lesion; 5) additional
surgical resection and/or chemoradiotherapy after ESD; 6)
presence of esophagogastric junction lesions; and 7) incomplete follow-up.
The study was approved by the Ethics Committee at Zhongshan Hospital, in accordance with the Declaration of Helsinki.
Based on endoscopic findings and histopathological diagnoses
according to JES guidelines [6], the cases were divided into absolute and relative indications groups (▶ Fig. 1).
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All procedures were carried out under general anesthesia by experienced endoscopists via a standard method, as previously
described [10] (▶ Fig. 2). Antibiotics (second-generation cephalosporins, such as celaclor or cefuroxime), hemocoagulase
injections (ethamsylate or P-aminomethylbenzoic acid), and
omeprazole (40 mg/day) were routinely administered after the
procedure. These medicines allowed oral intake to start on the
third day, unless serious complications occurred. Patients
usually remained in the hospital for 2 – 3 days after ESD.

Pathological examination
Tissue specimens were fixed to a plastic foam plate using thin
needles along their edges, and were then fixed in formalin. All
samples were examined microscopically for histological type,
depth of invasion, and lymphovascular invasion. Complete resection was defined as tissue free of tumor cells in both the basal and lateral margins. The histological criteria, classification,
and assessment of the grade of differentiation corresponded
to the World Health Organization classification [11].

Data collection and follow-up
Clinicopathological and endoscopic data, including patient, lesion, and clinical characteristics were collected and analyzed.
Follow-up patient data were obtained from medical records.
For patients who had moved away from our hospital, we at-
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According to the Japanese Esophageal Society (JES) guideline, the absolute indication for esophageal ESD is intramucosal
cancers involving the epithelium and lamina propria mucosae,
whereas the relative indications for ESD encompass cancers
that involve the muscularis mucosa or < 200 μm invasion of the
submucosa. In addition, when the risk of lymph node involvement is present, additional esophagectomy or chemoradiotherapy is more likely to be recommended for patients with relative indications, following clinical and histopathological evaluation [6].
The European Society of Gastrointestinal Endoscopy (ESGE)
guideline also indicates that further therapy after ESD should
be balanced against the risk of lymph node metastasis by a multidisciplinary discussion for lesions involving the muscularis
mucosa or < 200 μm invasion of the submucosa without lymphovascular invasion [7].
However, in China, many tumors with relative indications are
found in elderly patients [8], a population that has a higher rate
of comorbidities than younger individuals [9]. For this reason,
additional treatment options are also somewhat limited for
these patients.
No studies have been conducted to investigate the prognosis of elderly patients ( ≥ 60 years) with relative indications
who do not undergo additional treatment after ESD. The aim
of this study was to evaluate the long term outcomes for these
patients. This information could be useful in providing a reliable
basis for ESD indications and supportive information for the decision about whether to utilize postoperative adjuvant therapy.

Statistical analysis
Statistical analysis between groups was performed using the
chi-squared test or Fisher’s exact test and rank-sum test, as appropriate. Kaplan – Meier curves were constructed to analyze
rates of survival, metastasis, and recurrence. The log-rank test
was used to evaluate the significance of differences between
curves.
SPSS software version 16.0 (SPSS Inc., Chicago, Illinois, USA)
was used for statistical analysis, and P < 0.05 was accepted to be
statistically significant.

Results
Patient characteristics
In total, 158 patients were included in the study (119 men and
39 women). The median age was 66 years (range 60 – 84 years).
Based on the JES guidelines, patients were divided into two
groups: the relative indications group (n = 69) and the absolute
indications group (n = 89). There were no major imbalances between the two groups with regard to baseline characteristics
(▶ Table 1). As of the last follow-up on December 2016, the
overall median follow-up time was 56 months (range 1 – 108
months, interquartile range 47 – 68 months), with a missing
follow-up rate of 6.3 % (10/158). The missing follow-up rate in
the absolute indications group was 6.7 % (6 /89) compared
with 5.8 % (4/69) in the relative indications group. There was
no significant difference between the two groups (P > 0.99).
Esophageal stricture occurred in 41 patients (25.9 %) after
ESD. All of these patients were treated by endoscopic balloon
dilation for a mean of 5 times (range 1 – 14). Postoperative
stricture occurred in 21.3 % (19 /89) of patients with absolute
indications compared with 31.9 % (22/69) of patients with relative indications (P = 0.13). The number of dilation procedures in
the absolute and relative indications groups were 4 (range 1 –
11) and 5 (range 2 – 14), respectively.

▶ Table 1 Baseline characteristics between the absolute and relative
indications groups.
Characteristics

P value

Absolute

Relative

indications

indications

Patients, n

89

69

Age, median (range),
years

64 (60 – 79)

67 (60 – 84)

0.09

Sex, male/female, n

63/26

56/13

0.18

ASA grade, n

0.92

▪ I

26

20

▪ II

42

32

▪ III

21

17

Lesions, n

89

73

Location

0.09

▪ Upper third

5

8

▪ Middle third

69

58

▪ Lower third

15

7

Tumor size, median
(range), mm

28 (4 – 90)

26 (6 – 47)

Circumferential
range, n

0.46

> 0.99

▪ < 3 /4

84

69

▪ ≥ 3 /4

5

4
–

Pathological diagnosis,
n
▪ M1 (HGIN)

77

0

▪ M2

12

0

▪ M3

0

62

▪ SM1

0

7

Lymphovascular
involvement, n

0.32

▪ Yes

3

6

▪ No

86

67

Complete resection
rate, n

0.44

▪ Yes

89

72

▪ No

0

1

ASA, American Society of Anesthesiologists; HGIN, high grade intraepithelial
neoplasia.

Prognosis outcomes
Of the entire study population, 14 patients (8.9 %) experienced
disease progression, defined as esophageal mucosal recurrence, and distant or lymph node metastasis. The postoperative
esophageal mucosal recurrence rates for the absolute and relative indications groups were 9.0 % (8/89) and 7.2 % (5/69),
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tempted to obtain outcome details by telephone conversation
with the patient or their family.
A postoperative stricture was defined as a stricture that required endoscopic treatment. A local recurrence was defined
as an M1 – SM1 lesion detected within 1 cm of the original lesion site within 6 months. Lymph node or distant metastasis
was detected using CT or magnetic resonance imaging (MRI),
and then verified via histological examination of the resected
sample or biopsy. The start of the follow-up period was defined
as the date of ESD, and the end of the follow-up period was defined as either the date of death or December 2016, whichever
occurred first. Follow-up endoscopies, including conventional
white-light endoscopy and narrow-band imaging were performed at 3, 6, and 12 months after the last endoscopic resection, and were subsequently followed up annually if no local recurrence was identified in two consecutive follow-up examinations. Iodine staining and biopsy were performed when the previous resection site appeared suspicious for residual or recurrent lesions. Contrast-enhanced CT scan/MRI was recommended every 6 – 12 months to evaluate the presence of lymph
node or distant metastasis.

▶ Fig. 2 Endoscopic submucosal dissection (ESD) for an early esophageal squamous cell carcinoma (SCC). a On endoscopy, a flat erosive mucosa

was seen in the esophagus 30 – 35 cm from the incisors. b Iodine staining showed that the lesion was unstained and irregular. Lesion margins
were marked. c A circular mucosal incision along marking dots was made after submucosal injection; the image shows the resection site
following ESD. d The resected specimen. e The pathology report of the specimen showed the lesion involving the muscularis mucosa. f The
healing wound after 3 months showing a postoperative stricture; the stricture was treated by endoscopic balloon dilation. g A flat erosive lesion
was found on gastroscopy in the esophagus 30 – 33 cm from the incisors. h After ESD, the pathology results showed high grade intraepithelial
neoplastic lesions. i Small scar could be seen on the mucosa after 3 months.

respectively (P = 0.69). The median recurrence times in the absolute and relative indications groups were 28 and 24 months,
respectively. Among the patients with recurrence, all were successfully re-treated with ESD. The metastasis rates for the absolute and relative indications groups were 0.0 % (0/89) and 1.4 %
(1/69), respectively (P = 0.44). In the first 12 months after ESD,
liver and lymph node metastases were seen in one case from
the relative indications group (▶ Table 2).
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At the time of analysis, seven patients (4.4 %) died during the
follow-up period, including three (3.4 %) in the absolute group
and four (5.8 %) in the relative indications group (P = 0.73)
(▶ Table 2). In the absolute indications group, one patient died
from pneumonia within a month of ESD, and two patients died
from other causes. In the relative indications group, one patient
died from cachexia caused by postoperative stricture, one patient died from cancer metastasis, and two patients died from
other cancers (pancreatic and bladder cancer, respectively).
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▶ Table 2 The adverse events and prognosis outcome in the absolute
and relative indications groups.
P value

Absolute

Relative

indications

indications

n = 89

n = 69

19 (21.3)

22 (31.9)

0.13

▪ Recurrence

8 (9.0)

5 (7.2)

0.69

▪ Metastasis

0 (0)

1 (1.4)

0.44

▪ Death

3 (3.4)

4 (5.8)

0.73

▪ Death due to early
esophageal SCC

0 (0)

1 (1.4)

0.44

Prognosis, n (%)

SCC, squamous cell carcinoma.

1.0

1.0

0,9

0,9

0.8

0.8

Overall survival

Progression-free survival

The progression-free survival (PFS) Kaplan–Meier curves of
the 158 patients are presented in ▶ Fig. 3a. The hazard ratio
(HR) for the absolute vs. relative indications groups was 1.025
(95 % confidence interval [CI] 0.36 – 2.95; P = 0.96). The 5-year
PFS rates were 90.5 % (95 %CI 83.44 – 97.56) for the absolute indications group and 90.8 % (95 %CI 83.74 – 97.86) for the relative indications group.
The Kaplan – Meier curves of overall survival are presented in
▶ Fig. 3b. The HR for the absolute vs. relative indications group
was 0.564 (95 %CI 0.13 – 2.52; P = 0.45). The 5-year overall sur-

According to the JES and ESGE guidelines, additional treatment
after ESD should be considered against the risk of lymph node
metastasis for patients with relative indications. However, in
China, a surprisingly large proportion of elderly patients (≥ 60
years) with relative indications refuse additional treatment
after ESD owing to higher rates of debilitating symptoms following additional treatment. The current study assessed the
long term effectiveness of ESD for early esophageal SCC in elderly patients with relative indications.
Despite the fact that patients with relative indications are at
risk of lymph node metastasis from lesions reaching the M3 or
SM1 stage [12, 13], high rates of 5-year PFS and 5-year overall
survival were still achieved. These results were similar to outcomes in elderly patients with absolute indications. Furthermore, no patient died from cancer progression in this study.
The main reason elderly patients with relative indications refuse additional treatment after ESD is the high rate of adverse
events resulting from esophagectomy and chemoradiotherapy.
One study indicated that the incidence of postoperative adverse events in patients aged 70 – 79 years was significantly
higher (42 % vs. 32 %; P < 0.05), and the 5-year survival rate was
significantly worse (29 % vs. 38 %; P < 0.01), than in patients
younger than 70 years [14]. Other studies have reached the
same conclusion [15]. Despite the chemoradiotherapy-induced
adverse events, such as hematological toxicities, radiation

0.7

Absolute indication group

0.7
Absolute indication group

Relative indication group

Relative indication group

0.6

0.6

HR = 1.025 (95 % CI, 0.355 – 2.954; P = 0.964)

HR = 0.564 (95 % CI, 0.126 – 2.520; P = 0.453)

0.5

0.4
.0
a: PFS

0.5

20.0

40.0

60.0
80.0
Time (months)

100.0

120.0

0.4
.0
b: OS

20.0

40.0

60.0
80.0
Time (months)

100.0

120.0

▶ Fig. 3 The prognosis outcome in the absolute and relative indications groups. a Progression-free survival. b Overall survival. HR, hazard ratio;
CI, confidence interval.
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Discussion

Adverse events, n (%)
▪ Postoperative
stricture

vival rates were 96.6 % (95 %CI 92.88 – 100) for the absolute indications group and 95.6 % (95 %CI 90.70 – 100) for the relative
indications group.

pneumonia, and radiation esophagitis, which are less harmful
than the esophagectomy-induced adverse events, the rate of
these adverse events remains high for elderly patients [16].
These findings indicate that age is a main factor increasing the
risk of adverse events, and that it plays an important role in decisions regarding treatment strategy, which must consider the
risk of adverse events, for patients with relative indications.
Unlike the adverse events associated with additional treatment, the most challenging long term adverse event after ESD
is stricture formation. It has severe effects upon the quality of
life in patients and can even endanger their lives. In our study,
the rate of stricture formation was higher than that reported in
previous studies [10, 17, 18], and one patient in the relative indications group died from cachexia caused by stricture. This
can be explained by submucosal fibrosis, likely owing to agerelated changes in the esophagus, such as dilation and tortuosity from a corkscrew esophagus [19]. Another possible reason is
that in the past, steroid therapy was not commonly used following ESD. After much investigation, it has been firmly established that steroid therapy could prevent a post-ESD stricture
[20 – 22]. Moreover, in our study, the stricture rate for the relative indications group (31.9 %) was higher than that for the absolute indications group (21.3 %), but the difference was not
statistically significant. The higher rate of stricture in the relative indications group can be explained by the relatively deep
invasion and dissection. In a previous study, lesions involving a
depth greater than the M2 were verified as a reliable risk factor
for post-ESD stricture [10, 23]. Therefore, it is important that
endoscopists to use steroids to prevent possible stricture formation.
In our study, all strictures were managed with endoscopic dilation rather than surgical treatment. Some patients required
long term endoscopic treatment. However, previous studies
have shown that stricture dilation carries a risk of esophageal
perforation, and multiple dilations are a reliable risk factor for
the development of perforation during dilation therapy following ESD [24]. Prevention of a post-ESD stricture is more meaningful than the ability to manage a stricture. Recently, oral steroid administration and local steroid injection have emerged as
two successful approaches to the prevention of stricture [22,
25]. In our experience, local injection of triamcinolone during
the ESD procedure and oral prednisone can effectively prevent
stricture in elderly patients with relative indications and mucosal resection covering 3/4 of the entire circumference, but this
observation requires further verification.
ESD is associated with favorable results in terms of long term
outcomes [26]. We verified these results in our study. However,
endoscopic resection for early esophageal SCC has a relatively
high recurrence rate, particularly in patients with relative indications, but most patients with recurrence can be re-treated
endoscopically [27 – 29]. In our study, among the patients with
recurrence, all were successfully re-treated with ESD. Therefore, regular follow-up and re-treatment of recurrent lesions
endoscopically is effective and may decrease or avoid additional esophagectomy for elderly patients with relative indications.
Furthermore, early esophageal SCC has the potential for lymph
node metastasis, especially for tumors invading the M3; the
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lymph node metastasis rate ranges from 0 % to 25 % in different
studies [13, 30, 31]. However, there was a low incidence of
lymph node and distant metastasis in the relative indications
group in the current study. This result may be due to our study
groups, which had a low rate of lymphovascular involvement.
Moreover, a recent large scale study analysis of surveillance
and end results of T1 lesions showed that there were no significant relationships between the lymph node metastasis of T1
lesions and the early esophageal SCC survival rate [31]. Therefore, considering the high rates of debilitating symptoms and
chemoradiotherapy-induced adverse events, and the weak
relationship between lymph node metastasis and survival, it
may not be necessary for elderly patients with relative indications to undergo chemoradiotherapy.
This study has some limitations. It did not compare the long
term outcomes of patients with relative indications who did not
undergo additional treatment after ESD with patients who did
receive additional treatment, because the number of patients
undergoing additional treatment was limited (see ▶ Supplementary Table e3, available online). The other limitation of
this study is its retrospective and single-center design. A prospective multicenter study with a large patient cohort is warranted.

Conclusion
Based on our study, elderly patients with early esophageal SCC
and relative indications who did not undergo additional treatment after ESD showed comparable outcomes to patients with
absolute indications. Therefore, regular follow-up without any
additional treatment may be considered as another choice for
elderly patients with early esophageal SCC and relative indications after ESD.
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