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Abstract. Radiotherapy (RT) or chemoradiotherapy (CRT)
is a potentially curative, non-surgical treatment option for
esophageal cancer, although the rate of local failure within the
esophagus remains relatively high. Salvage esophagectomy is
not regarded as a common treatment for esophageal cancer,
since it is a high-risk surgery with a relatively high surgical
mortality rate. Salvage endoscopic resection (ER) for local
failure is used for treatment when esophageal cancer is local-
ized and superficial. To evaluate to usefulness of salvage ER,
the present study reviewed the clinicopathological records
and follow-up data of 37 patients that underwent salvage ER
for esophageal cancer, following initial treatment with RT
or CRT. Salvage ER was conducted on a total of 78 lesions
observed in the 37 patients. Since a thick epithelium and lack
of normal vessels on the surface of the mucosa are charac-
teristics of esophageal mucosa following RT or CRT, almost
all the lesions were detected using iodine dyeing, and not
by narrow band imaging. The growth rate of the detected
lesions was relatively high, and early treatment was required.
No particular complications occurred during the endoscopic
treatment. A total of 11 patients survived for >5 years
subsequent to initial endoscopic treatment. Only 4 patients
succumbed to esophageal cancer. In conclusion, the present
study demonstrated that salvage ER following CRT or RT
for esophageal cancer is a minimally invasive, safe, adaptive
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and curative method for superficial lesions without distant
metastases in patients with esophageal cancer with local
failure following CRT or RT.

Introduction

The risk of esophageal cancer is reported to be strongly associ-
ated with alcohol flushing and drinking, which is associated
with inactive aldehyde dehydrogenase-2, smoking and dietary
habits (1-3). These risk factors are well known and screening
via endoscopy is extremely useful for the detection of esopha-
geal cancer in high-risk groups. Esophageal cancer has a poor
prognosis if advanced cancer is diagnosed, but the prognosis
of patients with superficial esophageal cancer is acceptable.
The 5-year survival rate has been reported to be 80.7% for
stage I patients and 8.5% for stage IV patients (4).

As an initial treatment, curative endoscopic resection (ER)
may be selected if the esophageal cancer is superficial, which
is associated with extremely low risk complications, while
radical surgery or definitive chemoradiotherapy (CRT) is used
in advanced esophageal cancer cases to achieve a cure. Due to
the high rate of surgical complications, CRT or radiotherapy
(RT) is often used for esophageal cancer as a non-surgical
treatment option (5,6). Previous studies have demonstrated
that definitive CRT for esophageal cancer is associated
with a high response and survival rate (7-9), although local
failure following CRT or RT remains a major challenge in
achieving a cure. A standard treatment strategy for local
failure following CRT or RT has not yet been determined,
although a salvage esophagectomy is generally indicated
for these cases. However, due to the technical challenge of
radical surgery and the high rate of complications, salvage
surgery has not yet been accepted as a standard treatment
strategy for local failure. For local disease control, salvage
ER may be utilized if the depth of invasion is limited to the
mucosa or submucosa. Salvage ER is associated with a low
risk of complications and may be used to achieve a cure if
recurrences are local and superficial (10). The present authors
have performed ER for such locoregional lesions and meta-
chronous lesions appearing following CRT or RT. The present
study reviewed the clinicopathological records and follow-up
data for 37 patients that underwent salvage ER following CRT
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Table I. Histopathological characteristics of 37 patients with ~ Table II. Final pathological findings of all locoregional lesions

esophageal cancer.

that underwent ER, including depth of invasion.

Characteristics Value A, Endoscopic therapy
Total, n (%) 37(100.0) Method Lesions, n (%)
Gender, n (%)
Male 36 (97 3) Total 78 (100.0)
Female 12.7) EMR/ESD 67 (85.9)
APC 11 (14.1)
Age, years
Median 71.5
Range 53.85 B, Tumor invasion
TNM stage, n (%) Characteristic Lesions, n (%)
I 28 (75.7)
I 2(54) Total 67 (100.0)
I 4(10.8) Diagnosis
v 3@.D Dysplasia 6(8.9)
Depth of tumor invasion, n (%) EP 26 (38.8)
EP 3(8.1) LPM 17 (25.3)
LPM 6 (16.2) MM 5(74)
MM 5(13.5) SM1 6 (8.9)
SM1 2(54) SM2 5(74)
SM2 3.1 SM3 1(1.4)
SM3 5135 sMm 1(1.4)
SM 5(13.5) Lymphatic/vascular invasion 2(29)
MP 127 Ppositive margin 15 (22.3)
AD 38.1) Lateral (+) 13 (19.4)
Al 4708 vertical (+) 2(29)
Initial treatment method, n (%)
CRT 27 (73.0) EMR, endoscopic mucosal resection; ESD, endoscopic submucosal
RT 10 (27.0) dissection; APC, argon plasma coagulation; EP, epithelial; LPM,
’ lamina propria; MM, muscularis mucosa; SM, submucosal.
Effect of initial treatment, n (%)
CR 22 (59.5)
PR 15 (40.5)

Age is at initial endoscopic treatment. TMN, tumor-node-metastasis;
EP, epithelial; LPM, lamina propria; MM, muscularis mucosa; SM,
submucosal; MP, muscularis propria; AD, adventitia; Al, adjacent
organ invasion; CRT, chemoradiotherapy; RT, radiotherapy; CR,
complete response; PR, partial response.

or RT for esophageal cancer to identify the outcome of these
patients.

Patients and methods

Patients. Between January 2001 and December 2012,
37 patients with esophageal cancer (total of 78 lesions)
underwent salvage endoscopic treatment for recurrences or
residual/metachronous lesions following definitive CRT or RT
at the Department of Surgery, Keio University Hospital (Tokyo,
Japan). The clinicopathological records of these patients,
including pretreatment diagnoses, methods used for initial
therapy, pre-salvage endoscopic treatment diagnoses, methods
used for endoscopic treatment, complications, histological

features of resected specimens and outcomes, were examined
by the present study.

Results

Clinicopathological diagnoses and initial treatment methods.
The histopathological features of the patients are presented in
Table I. The stage distribution of the patients was as follows,
according to the tumor-node-metastasis (TNM) classifica-
tion defined by the UICC (11): Stage I, 28 patients (75.6%);
stage I, 2 patients (5.4%); stage 111, 4 patients (10.8%); and
stage IV, 3 patients (8.1%). The depth of tumor invasion of the
patients was as follows, according to diagnosis by endoscopy
and fluoroscopy: Epithelial (EP)/lamina propria (LPM),
9 patients (24.3%); muscularis mucosa (MM)/submucosal
(SM) 1, 7 patients (18.9%); SM2/SM, 8 patients (21.6%); and
muscularis propria (MP)/deeper than MP, 8 patients (21.6%).
Table II reveals the initial methods of treatment of the patients;
27 patients (72.9%) underwent CRT and 10 patients (27.0%)
underwent RT. Overall, 22 patients (59.4%) exhibited a
complete response (CR) and 15 patients (40.5%) exhibited a
partial response.
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Figure 1. (A) Appearance of esophageal mucosa without a disease lesion following CRT. (B) Normal appearance of esophageal mucosa. (C) Severe radiation
esophagitis following CRT and (D) magnified endoscopic appearance. CRT, chemoradiotherapy.

Characteristics of locoregional failure or recurrence. The
esophageal mucosa following CRT or RT is often character-
ized by a thick epithelium and the disappearance of normal
superficial vessels in the mucosa (Fig. 1A) compared with
normal esophageal mucosa (Fig. 1B). Radiation esophagitis
causes the appearance of abnormal vessels in the esophageal
mucosa (Fig. 1C and D) and renders the detection of cancer
lesions, using white light imaging or narrow band imaging
(NBI), relatively challenging. In the present study, almost
all the lesions were detected using iodine staining, and the
most important characteristic was the speed of tumor growth
following the first detection of cancer lesions, which was eval-
uated by endoscopy. If lesions that could not be confirmed as
cancer were detected, a re-examination was performed within
a relatively short period (2-3 months later) (Fig. 2A and B).

Methods of treatment for locoregional failure or recurrence
following CRT or RT. A total of 78 lesions were detected and
treated in the 37 patients following CRT or RT. Endoscopic
mucosal resection (EMR) or endoscopic submucosal dissection
(ESD) was performed for 67 lesions (85.8%), and argon plasma
coagulation was performed for 11 lesions (14.1%) (Table ITA).
No serious complications occurred post-treatment.

Challenges associated with endoscopic therapy for
locoregional failure or recurrence. Severe fibrous alterations
of the submucosa may render the resection of the submucosa
challenging and may increase the risk of perforation during
ER in numerous cases (10). Furthermore, the total thickness
due to radiation or ablation therapy may mean the cancer
lesion is not detected definitively; therefore, residual cancer

may occasionally recur and invade to a deeper layer (10).
Consequently, the ESD technique requires a high level of
endoscopic proficiency. Fig. 2C and D reveals treatment with
ESD for a locoregional failure lesion following CRT for esoph-
ageal and hypopharyngeal duplication cancer. In this patient,
the esophageal lesion exhibited a high-grade of CRT-induced
fibrosis, making it challenging to detect the submucosal
layer. To overcome this difficulty, the use of a ‘clip with line’
device developed by Oyama (11) simplified the dissection of
the submucosa by providing a counter-traction for the cutting
layer. This device not only improves the safety of the submu-
cosa dissection, but also shortens the time required to perform
the submucosal dissection during ESD.

Treatment courses for locoregional lesions following CRT
and RT. Fig. 3 shows the treatment courses administered to
patients for locoregional lesions following CRT/RT. Initial
salvage ER was conducted for 40 lesions in 37 patients; 29 of
these lesions were residual or recurrent lesions, and 11 were
metachronous. Second-line or greater ER was conducted for
38 lesions occurring following initial ER in 18 patients; 22 of
these lesions were residual or recurrent lesions and 16 were
metachronous. In total, 19 patients did not develop recurrent,
residual or metachronous lesions after initial salvage ER
during the follow-up period.

Pathological diagnoses of ER-conducted specimens. Table 11B
shows the pathological findings for all the locoregional lesions
that were treated with ER, including the depth of invasion. A
total of 49 lesions (62.8%) were confirmed to exhibit dysplasia
or EP/LPM, 11 lesions (14.1%) were confirmed as MM/SM1,
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Figure 2. (A) Disease lesion following chemoradiotherapy (biopsies of lesions following iodine dyeing demonstrated no pathological signs of malignancy).
and (B) endoscopic findings 3 months later, which demonstrated that the disease lesion was increased. (C and D) Salvage endoscopic submucosal dissection.
(C) Equipping of ‘clip with line’ after entire circumference incision, and (D) incision of submucosal layer.

37 cases 40 lesion

First lesion conducted endoscopictreatment

29 lesion: Residual or recurrence
11 lesion: Metachronous

after RT/CRT

|

|

Second time or more lesion
18 cases 38 lesion

16 lesion: Metachronous

22 lesion: Residual or recurrence

after endoscopic therapy

Without recurrence/residual/
metachronouslesion
19cases

Figure 3. Treatment courses for locoregional lesions detected following CRT/RT. CRT, chemoradiotherapy; RT, radiotherapy.

and 7 lesions (8.9%) were confirmed as SM2/SM3 or SM,
according to the TNM staging classification (12). The majority
of the lesions were Tla (mucosal lesion, early cancer of
esophagus), and ER was a useful method for achieving a cure
in patients with these lesions.

Patient outcomes following salvage ER. Table III shows the
patient outcomes of 37 salvage ER cases. In total, 16 patients
(43.2%) were alive at the last follow-up and 11 patients
survived for =5 years. Only 4 patients succumbed to esopha-
geal cancer, while 9 patients succumbed to other causes.
Among the 4 patients that succumbed to esophageal cancer,
the pretreatment diagnoses prior to CRT or RT were T1b for
3 patients and T3 for 1 patient, while the tumor depths at ER
were 2 EP, 1 SM1 and 1 SM2. A total of 8 patients were lost
to follow-up.

Discussion

Esophageal cancer has a good prognosis if the disease is
detected as a superficial lesion that may be treated with ER and
has an EP or LPM depth of invasion. However, chemotherapy
is recommended for local advanced lesions or patients with
regional lymph node or distant metastases, since this type of
disease is known to be aggressive (13). Patients with unresect-
able advanced cancer that have never been referred for surgical
resection, have refused surgery or have characteristics that
make them ineligible for surgery, including poor performance
status, are candidates for definitive CRT or RT. However,
the frequency of a pathological CR to CRT ranges between
30 and 62% (7-9,14,15), and the majority of recurrences
reportedly occur within the radiation field when examined
either retrospectively or prospectively (16-18). Additionally,
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esophageal cancer often occurs as metachronous or multiple
cancers (19). At the Keio University Hospital, regular endo-
scopic examinations are performed to detect not only recurrent
lesions following RT or CRT, but also novel superficial cancer
lesions in radiation fields. As discussed, in the majority of CRT
or RT cases, normal regular vessels are not visible through
the mucosa and cancer lesions cannot be detected as brown
areas using NBI. However, iodine dyeing is extremely useful
for detecting lesions; therefore, it should be included in regular
examinations of patients that have undergone CRT or RT. In
cases where superficial lesions are detected and no distant
metastases are apparent, ER treatment appears to be a useful
method for obtaining local control.

Salvage esophagectomy is one option for the treatment of
local recurrence or locoregional lesions, although a salvage
esophagectomy following CRT reportedly has a high risk of
complications, a high mortality rate and there is an increased
challenge of treatment for recurrences following salvage
surgery (20,21). Regarding complications, the incidence
of conduit necrosis has been reported to be as high as 25%
following salvage esophagectomy (22,23), and the creation
of an anastomosis within the radiated field in the chest has
been demonstrated to result in a higher than acceptable
leakage rate (24). Regarding patient outcome, previous studies
have reported long-term survival rates of 50% at 3 years and
30-35% at 5 years (25,26) following salvage esophagectomy.

By contrast, the major complications of salvage endoscopic
treatments are bleeding and perforation, and the majority of
those complications are treated by endoscopy or careful
observation with conservative follow-up care. No severe
complications were experienced in the present patient series,
and none of the patients required surgery due to a complication
or succumbed to a complication. However, the mucosa exhibits
severe scarring following RT or CRT, making it challenging to
identify the submucosal layer and to cut the appropriate layer
when performing an ER. Thus, this strategy requires a high
level of technical proficiency and should only be performed by
experienced surgeons, and careful follow-up is required.

According to the present results, among the 37 patients that
underwent endoscopic treatment, the pretreatment diagnoses
indicated that 75% of the patients were classified as stage I and
78% were estimated to have a T1 depth of SM tumor invasion.
Pathologically, 80% of the resected specimens demonstrated
EP to SM1 invasion. Salvage ER was well suited to the
pretreatment diagnoses of T1 esophageal cancer, while 22% of
the T2-T4 patients were able to undergo endoscopic treatment
following tumor reduction by CRT or RT in cases where the
tumor invasion of the final resected specimen proved to be
T1 invasion.

At Keio University Hospital, CRT is conducted for patients
that cannot undergo or have refused surgery. The aim is to avoid
surgery as much as possible if recurrent, residual or metachro-
nous lesions are detected following CRT. Salvage endoscopic
treatment is conducted only in cases where local control is
thought to be probable; thus, cases with distant metastases or
lesions that have invaded deeper than the submucosal layer
are not candidates for salvage ER. Regardless of the patho-
logical results, typical follow-up care includes endoscopic and
computed tomography examinations to confirm the absence of
local lesions and distant metastases.
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Table III. Outcomes of 37 patients that underwent salvage
endoscopic resection.

Outcome n (%)
Total 37 (100.0)
Alive 16 (43.2)
=5 years 11 (29.7)
<5 years 5(13.5)
Succumbed 13 (35.1)
Esophageal cancer 4(10.8)
Other disease 9(24.3)
Lost to follow-up 8(21.6)

In addition, 48% of patients required second-line or
additional endoscopic treatment following salvage ER of the
first lesion; therefore, the regular examination for the early
detection of cancer lesions and the early ER of these types
of lesions is essential. Regardless of whether recurrent or
metachronous cancer is present, early detection is the most
important factor for good patient outcome.

Certain cases in the current patient series had laryngopha-
ryngeal cancer in addition to esophageal cancer; 3 of these
patients were diagnosed prior to CRT or RT for esophageal
cancer, 4 patients were diagnosed at the same time as CRT or
RT and 6 patients were diagnosed following CRT or RT. In
addition, 6 patients were diagnosed with gastric cancer. Such
high-risk cases often do not undergo surgery for esophageal
cancer, and the esophageal cancer lesions do not necessarily
affect the outcome of these patients. Similarly, surgery may
not be performed in elderly patients, and the median age of the
patients in this study was >70 years old. Therefore, salvage ER
is well suited to cases with two or more cancers and elderly
patients in whom surgery may not be well tolerated. In the
present study, only 4 patients (10.8%) succumbed to esophageal
cancer and 11 patients (29.7%) survived for =5 years following
their first endoscopic treatment. These results are thought to
be acceptable for salvage treatment following the presence of
recurrent or metachronous lesions.

Certain authors have reported excellent long-term
survival without severe complications following salvage
endoscopic treatment subsequent to CRT; 5-year survival rates
following salvage endoscopic treatment have been reported as
36-49% (10,27). In the present study, no severe complications
occurred following salvage endoscopic treatment, and only
4 patients succumbed to esophageal cancer, while 11 patients
(29.7%) survived for =5 years. While salvage ER requires a
high quality of diagnostic capability and advanced techniques,
it should be considered as a treatment option for esophageal
cancer to achieve a cure without surgery.

The present results demonstrated that salvage ER is an
excellent strategy for obtaining long-term survival following
local recurrence or metachronous lesions subsequent to CRT
or RT for esophageal cancer. This technique may be used to
excise the lesions completely, has a low risk of complications
and is less stressful for patients, compared with salvage surgery.
This strategy is well suited for patients whose treatment
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strategy may be uncertain, including patients with two or more
cancers, a history of surgery or elderly patients. The present
results were acceptable in terms of curability, patients' quality
of life and patient outcome.
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