
Introduction
Cervical esophageal cancer (CEC) is a less common form of can-
cer that comprises less than 2% to 10% of all esophageal cancer
[1]. The cervical esophageal region is generally contracted be-
cause of the upper sphincter muscle. Therefore, it is difficult to
observe this area, and it is challenging to detect CEC at an early
stage. CECs are often locally advanced at the time of diagnosis,
infiltrating nearby anatomical structures including the cricoid
or thyroid gland. Moreover, patients with CEC often present
with lymph node metastases [2]. Thus, historically, surgery has
been the standard treatment for CEC. A 1994 review found that
the 5-year survival rate with surgery was 12% to 27% and that
surgical resection was associated with a postoperative mortal-
ity rate of 6% to 20% and significant morbidity [3]. Over the

last decades, new surgical strategies, such as minimally invasive
surgery and neoadjuvant (chemo)radiotherapy, have devel-
oped [4]. However, surgical treatment still has a great risk of
major complications and high morbidity and mortality rates
[5, 6]. Finally, survival rates of patients with CEC remain poor
[7].

Endoscopic instrumentation has been progressing, and
magnified endoscopy with narrow band imaging (NBI) or a
scope attachment is available for screening. The number of su-
perficial cancers in the cervical esophagus is expected to in-
crease. Endoscopic submucosal dissection (ESD) was applied
for superficial esophageal cancer, and it has widespread use as
the standard treatment for superficial cancer of the upper and
lower gastrointestinal tract. However, there is no report about
the results of ESD for superficial CEC.
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ABSTRACT

Background and study aims Cervical esophageal cancer

(CEC) is a less common form of cancer and often locally ad-

vanced at the time of diagnosis; thus, survival rates for pa-

tients with CEC remain poor. However, no reports exist on

results of endoscopic submucosal dissection (ESD) for su-

perficial cancer at the cervical esophagus. The aim of this

retrospective study was to elucidate the clinicopathological

features and clinical outcomes of ESD for superficial CEC.

Patients and methods ESD was performed on 891 lesions

(in 662 patients) for superficial esophageal cancer from

January 2008 to December 2015. Of these, 45 lesions (45

patients) were enrolled in the case group (CEC), and 405 le-

sions (375 patients) were enrolled in the control group (su-

perficial cancer in the middle thoracic esophagus). The

safety of ESD, including R0 resection rate and adverse

events, and the efficacy, such as the local recurrence rate

and overall survival rate, were evaluated.

Results The R0 resection rate was 91.1% in the case group

and 96% in the control group. The rate of esophageal stric-

ture was significantly higher in the case group (20%) than in

the control group (6.6%). There was no local recurrence,

and the 3-year survival rate was 88.4% in the case group

and 96.7% in the control group.

Conclusions ESD for superficial cancer in the cervical

esophagus was achieved safely, and successful local control

was also confirmed. However, the esophageal stricture

after ESD was more frequent.
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Therefore, we performed a retrospective evaluation of a se-
ries of consecutive patients in a single center, who underwent
ESD for superficial CEC. The aim of this study was to elucidate
the clinicopathological features and clinical outcomes of ESD
for superficial CEC compared with those for superficial cancer
in the mid-thoracic esophagus.

Patients and methods
Case group patients

A total of 662 patients with 891 lesions underwent ESD for
esophageal cancers from January 2008 to December 2015 in
Toranomon Hospital. Among them, patients who met the
following criteria were enrolled as the case group. First, the le-
sion was located at the cervical esophagus. Cervical esophagus
was defined as the esophagus from the esophageal entrance to
20 cm from the teeth endoscopically. Second, squamous cell
carcinoma was proved histologically. Exclusion criteria were as
follows: a lesion with an entire circumferential mucosal defect,
a recurrent lesion after radiotherapy, and a lesion located near
scar tissue. A total of 45 patients were enrolled as the case
group.

Control group patients

Patients who had esophageal squamous cell carcinoma in the
middle thoracic esophagus were enrolled as the control group.
They all received ESD during the same period as the case group,

and they met the same exclusion criteria. A total of 375 pa-
tients with 405 lesions were enrolled as the control group.

ESD procedure

ESD was performed by all of our staff, including non-experts
(endoscopists with less than 10 years’ experience performing
esophageal ESD or experience of less than 100 cases)
(▶Fig.1). Either general anesthesia or consciousness anesthe-
sia was chosen by the surgeon. For ESD, a single-channel upper
gastrointestinal endoscope with a water-jet system (EG-
450RD5; Fujifilm, Tokyo, Japan or GIF-Q260 J; Olympus Medical
Systems, Tokyo, Japan) was used with a transparent cap at-
tached to the endoscope tip. Flex knife or Dual knife (Olympus
Medical Systems, Tokyo, Japan) and a standard electrosurgical
generator (ICC 200 or VIO300D; ERBE Elektromedizin GmbH,
Tübingen, Germany) were used during ESD. After isodine spray-
ing and delineating the tumor margin, marking dots were
placed outside the margins of the tumor using the Flex or Dual
knife. Marking dots were completed when the tip of the knife
was attached to the mucosa and high-frequency current flo-
wed. First, the submucosal layer was injected locally and an in-
cision was made from the distal side of the lesion. The injection
solution consisted of 10% glycerin and a small amount of indigo
carmine and epinephrine. Then, the proximal mucosa was in-
cised in the same manner. After incising the residual mucosa,
a complete circumferential mucosal incision was made. Submu-
cosal dissection was performed from the frontal area to the dis-

▶ Fig. 1 ESD for superficial cancer in the cervical esophagus. a The lesion was located at the cervical esophagus, and dilated irregular micro-
vessels can be seen by magnified endoscopy with NBI. b Marking dots were made around the lesion after spraying isodine under general anes-
thesia. c Submucosal dissection was conducted, and the lesion was removed en bloc. d The resected specimen was examined histologically.
e Histopathological examination showed the SCC invaded into lamina propria mucosae without lymphovascular involvement.
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tal area and from the edge to the center area without using the
tunneling method. Finally, the lesion was removed en bloc. Dur-
ing dissection, a local injection and a hemostatic procedure
were performed, if necessary. An intralesional steroid injection
of triamcinolone acetonide or oral steroids was administered
according to the operator’s judgment, and mainly for lesions
with a circumferential mucosal defect of more than 9/12.
Triamcinolone acetonide (Kenacort; Bristol-Myers Squibb Co.,
Tokyo, Japan) was diluted with saline, and 40mg to 80mg was
injected into the submucosal layer just after ESD, according to
the method reported by Hanaoka et al. [8]. Oral intake of pre-
dnisolone was started at 30mg/day and was tapered gradually
for weeks according to the method of Yamaguchi et al. [9].
Steroids were administered according to the judgment of the
endoscopist since April 2010. The resected specimen was cut
into a 2-mm section and examined histologically.

Evaluation

We evaluated procedure time, en bloc resection rate, R0 resec-
tion rate, number of cases under general anesthesia, and ad-
verse events (AEs) to assess the safety of ESD. We also evaluat-
ed local recurrence rate, cause of death, and overall survival
rate as measures of the efficacy of ESD. Tumor size was defined
as tumor length in the long axis. Specimen size was defined as
resected specimen length in the long axis. Procedure time was
defined from incision to removal of specimen. R0 resection was
defined as en bloc resection with negative horizontal and verti-
cal margins. AEs included perforation, post-ESD bleeding, and
esophageal stricture. Esophageal stricture was defined as
when the endoscope could not be passed through the treat-
ment site and when the patient presented with a chief com-
plaint of dysphagia to semi-solid foods.

Follow-up

In patients with potential lymph node metastasis based on his-
tological assessment, additional treatment was recommended.
When patients were confirmed as having curative resection,
they underwent upper gastrointestinal endoscopy every 6 to
12 months for follow-up after ESD. Curative resection was de-
fined as a tumor that had been resected completely within a tu-
mor-invasion depth to Lamina propuria muscle (LPM) with no
lymphovascular involvement.

Long-term outcomes were assessed on an individual basis.

Statistical analysis

Continuous variables were compared using the Mann-Whitney
test. Categorical variables were compared using the chi-
squared test or Fisher’s exact test when appropriate. Kaplan-
Meier curves were constructed to analyze rates of survival. A
log-rank test was used to evaluate the significance of differen-
ces between curves. For all analyses, a P value <5% was consid-
ered to be significant. All statistical analyses were performed
using STATA software (ver. 11, StataCorp LP, Texas, USA). Our
study was approved by the institutional review board, and all
study participants provided informed consent.

Results
Clinicopathological characteristics are shown in ▶Table 1. Gen-
der and mean age were similar in both groups, but mean tumor
size was 20.7mm in the case group and 24.2mm in the control
group. The rate of mucosal cancer in the case group was signif-
icantly higher than that in the control group. Frequency of hav-
ing a history of treatment for esophageal cancer was 66.7% in
the case group and 13.9% in the control group; this was a sig-
nificant difference between the 2 groups.

Results of ESD are shown in ▶Table2. En bloc resection was
100% in both groups. Mean procedure time was similar in both
groups, but the number of ESDs performed under general anes-
thesia in the case group was higher than in the control group.
The rate of AEs except esophageal stricture was small; perfora-
tion occurred in 4 cases. Esophageal stricture developed in 20%
of the case group and in 6.6% of the control group. There was a
significant difference between the 2 groups in this regard, al-
though the degree of mucosal defect was not significant. Six
patients in the case group received an intralesional steroid in-
jection; 5 of these patients had a circumferential mucosal de-
fect of more than 3/4, and 1 had a defect of 2/3. Twenty-two
patients in the control group received an intralesional steroid
injection; 17 of them had a mucosal defect of more than 3/4, 4
had a defect of 2/3, and 1 had a defect of 7/12. Further, oral
steroids were administered in 1 patient in the case group, in
the patient with the mucosal defect of 11/12, and in 2 patients
in the control group, in whom the defect was more than 3/4.
The patients who developed esophageal stricture in the case
group included 4 of 6 cases with intralesional steroid injection,
1 case with oral steroid administration, and 4 cases without
steroid administration. A subgroup analysis of the relationship
between the preventative methods used and development of
esophageal stricture according to extent of mucosal defect is
shown in ▶Table 3. The analysis showed that esophageal stric-
ture developed significantly more often in the case group than
in the control group even though a steroid was injected into the
artificial ulcer site when a circumferential mucosal defect of
more than 3/4. In addition, the mean number of balloon dilata-
tions performed was 21.1 ±13.1 times. This was significantly
higher than in the control group.No patients were referred for
additional surgery in the case group, but 19 in the control
group underwent further surgery based on their histology re-
sults. However, there was no significant difference in the refer-
ral rate between the case group and the control group. There
was no local recurrence and no death from primary cancer and
treatment-related disease in the case group. The 3-year survival
rate was 88.4% in the case group and 96.7% in the control
group, and there was no significant difference between them
(▶Fig. 2).

Discussion
Cervical esophageal cancer is not common, and its biological
and clinical features are seldom reported. According to Saeki H
[10], female patients more frequently have this type of cancer,
and the malignant potential of CEC is not higher than those for
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cancers of the thoracic and abdominal esophagus. However,
these data were extracted from advanced cases treated by sur-
gery. According to DG Grass [11], they collected 362 CEC pa-
tients from the Surveillance, Epidemiology, and End Results da-
tabase of the United States. In patients with documented stage
CEC, the majority of patients presented with locally advanced
disease, with 50% being stage III, but 25% stage 1. The majority
of patients presented with locally advanced primary tumors,
with 58% having a primary tumor classification of T3 or T4,
and 34% having T1. The median overall survival and disease-
specific survival for the population were 14 and 16 months,
respectively. Unfortunately, there has been no report on ESD
for early-stage CEC. In this study, rates of mucosal cancer and
history of esophageal cancer in the case group were higher
than in the control group. This is one of the specific features of
CEC that is expected to be a good indication for ESD. According
to the Comprehensive Registry of Esophageal Cancer in Japan
[12], these cancers are located mainly in the mid-thoracic
esophagus and the number of cases of CEC is small. However,
most patients are scheduled for follow-up endoscopy after eso-
phagectomy so that early-stage CEC can be detected and treat-
ed endoscopically. Accordingly, there was a relatively increased
rate of mucosal cancer and a greater number of patients with a
previous history of esophageal cancer. To the best of our knowl-
edge, this is the first study to demonstrate medium and short-
term clinical outcomes of ESD for CEC at an early stage.

The cervical esophagus is affected by the upper sphincter
muscle, making it difficult not only to detect the lesions but
also to treat them by ESD. We generally performed ESD under
general anesthesia, so the lumen of cervical esophagus was ea-
sily spread due to muscle relaxant, and those conditions help to
keep position and aid maneuverability during ESD. In addition,
the tumor was located at the upper esophageal sphincter in 7
patients. This location is technically more challenging, but we
successfully achieved en bloc resection by using direct or
curved laryngoscopy, which helped to create a wider working
space. As we have previously reported [13], this method is
commonly used when performing ESD for pharyngeal cancer.
Consequently, the en bloc resection rate was 100%, and the
R0 resection rate was 91.1%. Moreover, neither perforation
nor post ESD bleeding was observed in the case group.How-
ever, the incidence rate of esophageal stricture after ESD in
the case group was significantly higher than those in the con-
trol group. Although the degree of mucosal defect and fre-
quency of steroid administration did not differ between the
cervical cases and middle thoracic cases, esophageal stricture
developed in the cervical esophagus. The cause of the higher
incidence of stricture in CEC is of great concern and there is no
clear explanation for this as yet. We hypothesize that the cervi-
cal esophagus is usually contracted because of the upper
sphincter musculature, and when the artificial ulcer starts to
heal, not only fibrosis but also muscle contraction might con-
tribute to the development of stricture. According to our data,

▶ Table 1 Clinicopathological characteristics of study participants.

Case Control P value

Patients (lesions), n 45 (45) 375 (405)

Age, years (mean and SD) 67.6±7.9 67.3±9.2 0.82

Sex 0.48

▪ Male 38 330

▪ Female 7 45

Tumor size, mm (mean and SD) 20.7±14.2 24.2±14.9 0.094

Mean specimen size, mm (mean and SD) 32.3±14.5 39.2±14.5 0.0002

Paris classification

▪ 0– I 0 10 0.34

▪ 0– IIa 4 20 0.21

▪ 0– IIb 22 153 0.10

▪ 0– IIc 19 222 0.074

Invasion 0.04

▪ M 44 354

▪ SM 1 51

Previous history of esophageal cancer, n (%) 30 (66.7) 52 (13.9) < 0.0001

Follow-up duration, months (median and range) 37.7 (0.3–84) 49.7 (0.2– 106) 0.044

SD, standard deviation; M, mucosa; SM, submucosa
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a single intralesional steroid injection was not enough to pre-
vent esophageal stricture, especially when the circumferential
mucosal defect was more than three quarters. Although our pa-
tient population was small, frequency of development of
esophageal stricture was significantly higher in the case group
than in the control group (80% vs 24%). However, these data
have a major limitation in that the decision to inject steroids
was made by the operator, which contributed to there being
no choice of a preventative measure in 45% of the case group
and 78% of the control group, even though more than 75% of
the circumferential mucosa was resected. We acknowledge
that this was a source of bias in our study. Moreover, when stric-
ture developed, a repeated balloon dilations were required and
the number was significantly higher than for the middle thorac-
ic esophagus. Our data raised concern as to whether esopha-
geal stricture would lead to a high incidence of fatal aspiration
pneumonia. However, analysis of the relationship between
esophageal stricture and cause of death showed that 6 of 7 pa-
tients who died from other causes had been free from stricture

until death. One patient who had a history of treatment for
esophageal stricture died of leukemia and did not experience
aspiration. Fortunately, in this study there was no evidence of
a relationship between esophageal stricture and death.

Outcomes of ESD for superficial CEC were statistically non-
inferior to those for mid-thoracic esophageal cancers, even
though three-quarters of the patients with CEC had a history
of esophageal cancer. Our data show an R0 resection rate of
more than 90%, no local recurrence, and no deaths from pri-
mary CEC. Therefore, if the cancer can be detected at an early
stage, endoscopic treatment may be effective not only for local
control but potentially also for disease control. Further, the
finding of no perforation or post-ESD bleeding in the case
group indicates that ESD can be performed safely in patients
with CEC. To find early cancer, the target should be examined
carefully and focused on. Patients with superficial cancer of
the cervical esophagus more frequently have a history of treat-
ment of prior esophageal cancer. When we examined these pa-
tients, the cervical esophagus was the area of most concern.

▶ Table 2 Results of ESD for cervical esophageal cancer.

Case Control P

Patients (lesions), n 45 (45) 375 (405)

En bloc resection rate (%) 100 100 –

R0 resection rate (%) 91.1 96 0.052

Mean procedure time (min) 57.0 ± 49.6 54.0 ± 32.4 0.36

Case under general anesthesia (%) 71.1 11.1 < 0.001

Muscle injury during ESD (%) 11.1 22.5 0.052

Adverse events

Post ESD bleeding 0 0 –

Perforation 1 3 0.35

Delayed perforation 0 0 –

Post ESD stricture 9 (20%) 14 (6.6) < 0.001

Mucosal defect Less than 1/2 22 183 0.64

More than 1/2 23 222

Intralesional steroid injection 6 22 0.049

The number of balloon dilatation

Mean median 21.1 ±13.1, 22 7.1 ±4.8, 7 0.0041

Oral administration 1 2 0.27

Additional treatment 1 68 0.004

Surgery 0 19 0.13

CRT 1 49 0.027

Local recurrence 0 1 0.89

Cause of death Primary cancer 0 5 0.57

Other causes 7 9 0.001

Treatment-related disease 0 0 –
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After examination, if early CEC had been detected, we consid-
ered carefully whether that lesion was an indication for ESD.
Two patients in the case group died from progression or metas-
tasis of primary esophageal cancer. The overall survival curve
shown in ▶Fig. 2 included those cases. Although some selec-
tion bias may have been introduced at the time a decision was
made about treatment with ESD, we believe that this approach
clearly demonstrated the specific features of early-stage CEC.

There are some limitations of this study. First, it was retro-
spective, had a small sample size and was conducted at a single
center. However, because the number of superficial CECs was
not large, a randomized controlled study is impractical. To con-
firm our data, it would be better to collect data from a number
of centers and analyze them. Second, there was a degree of se-
lection bias in this study arising from exclusion of lesions with
complete circumferential extension, recurrent lesions, and le-
sions with scarring in both study groups. Such cases are rare
and technically challenging, and their data would not be repre-
sentative of cases commonly encountered in clinical practice.

Conclusion
In conclusion, ESD was achieved safely for superficial CEC and
successful local control was confirmed. Further, short-term
and mid-term outcomes of ESD for early-stage CEC were statis-
tically non-inferior to those for mid-thoracic esophageal tu-
mors. However, esophageal stricture after ESD was more fre-
quent. This is a problem that needs to be overcome in the fu-
ture.
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▶ Table 3 Subgroup analysis of the relationship between steroid ad-
ministration and frequency of esophageal stricture according to the
extent of mucosal defect.

½ ≦mucosal defect < 3/4 n= 146 P value

Positive for esophageal stricture Case Control

Intralesional steroids 0/1 1/5 0.83

Oral steroids 0/0 0/0 1.00

No treatment 1/11 0/129 0.079

¾ ≦mucosal defect < 1 n= 98 P value

Positive for esophageal stricture Case Control

Intralesional steroids 4/5 4/17 0.039

Oral steroids 1/1 0/2 0.33

No treatment 3/5 9/68 0.029
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▶ Fig. 2 Overall survival curve in the case group and control group.
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