
Background/Aims: Endoscopic submucosal dissection (ESD) has been established as a treatment modality for superficial esophageal 
squamous cell carcinoma (ESCC). Long-term follow-up data are lacking in Western countries. The aim of this study was to analyze 
long-term survival in a Western center. 
Methods: Patients undergoing ESD for ESCC were included. The analysis was performed retrospectively using a prospectively collect-
ed database. 
Results: R0 resection rate was 96.7% (59/61 lesions in 58 patients). Twenty-seven patients (46.6%) fulfilled the curative resection crite-
ria (M1/M2) (group A), 11 patients (19.0%) had M3 lesions without lymphovascular invasion (LVI) (group B), and 20 patients (34.5%) 
had lesions with submucosal invasion or LVI (group C). Additional treatment was recommended after non-curative resection. It was 
not performed in 20/31 patients (64.5%), mainly because of comorbidities (75%). Twenty-nine out of 58 (50.0%) patients died during a 
mean follow-up of 3.7 years. Death was related to ESCC in 17.2% (5/29) of patients. The disease-specific survival rate after curative re-
section was 100%. Overall survival rates after 5 years were 61.5%, 63.6% and 28.1% for groups A, B, and C, respectively. The overall 
survival was significantly worse after non-curative resection (p=0.038). 
Conclusions: Non-curative resection is frequent after ESD for ESCC in Western patients. The long-term prognosis is limited and 
mainly determined by comorbidity. Early diagnosis and pre-interventional assessments need to be improved. 
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INTRODUCTION 

In 2020, 604,100 new cases of esophageal cancer (EC) and 

544,076 deaths from EC were reported worldwide. EC is the 
eighth most common cancer and the sixth most common cause 
of cancer-related deaths. Incidence rates range from 12.3/10,000 
in Eastern Asia to 4.1/100,000 in Western Europe.1 Esophageal 
squamous cell carcinoma (ESCC) is the predominant subtype 
of EC worldwide, accounting for more than 90% of all ECs in 
Asia. In contrast, esophageal adenocarcinoma (EAC) has be-
come the most frequent subtype in many Western countries.2 
Reflecting the geographical differences, studies on EAC have 
been conducted predominantly by Western endoscopists, 
whereas studies on ESCC have been mainly published by Asian 
groups.3,4 Endoscopic resection (ER) offers a minimally inva-
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sive curative treatment option for EC diagnosed in the early 
stages with negligible risk of lymph node metastasis (LNM). 
ER is effective for superficial lesions of both histological sub-
types. Endoscopic submucosal dissection (ESD) for superficial 
ESCC was shown to be superior to other resection techniques 
in terms of en bloc resection and recurrence rates.5 Therefore, 
ESD is strongly recommended for ER of ESCC by the current 
Japanese and European guidelines.6,7 The European Society of 
Gastrointestinal Endoscopy defines ER of ESCC as curative 
when R0 resection is confirmed, invasion depth is limited to the 
M1/M2 layer, and lymphovascular invasion (LVI) is histologi-
cally ruled out.6 The Japanese guidelines define these lesions as 
an “absolute indication” for ER. These resections are classified 
as “curative”, and follow-up without further treatment is rec-
ommended.7,8 Well-differentiated lesions invading the lamina 
muscularis mucosae (MM) or the superficial submucosal layer 
(submucosal invasion ≤200 µm) have a low risk of LNM when 
LVI is ruled out and R0 resection is confirmed. The European 
Society of Gastrointestinal Endoscopy describes ER as “curative 
in the majority of cases” and recommends a multidisciplinary 
discussion balancing the risk of further therapy against the risk 
of LNM individually.6 Japanese guidelines classify these lesions 
as “relative indications” for ER. These guidelines recommend a 
comprehensive evaluation of additional treatment (AT) for le-
sions invading the MM and recommend AT (surgery or chemo-
radiation) for lesions with LVI and for lesions invading the sub-
mucosal layer.7,8 ER techniques and treatment algorithms have 
improved over the last decade. However, follow-up data of ESD 
for ESCC are scarce, especially outside of Asia. Most ESCCs are 
caused by risk factors, such as alcohol and tobacco consump-
tion, and patients with ESCC often have significant comorbid-
ities. Our study aimed to evaluate the long-term prognosis of 
Western patients after ESD for ESCC. 

METHODS 

The single-center uncontrolled study was conducted in a Ger-
man referral center (Department of Gastroenterology, Univer-
sity Hospital Augsburg, Augsburg, Germany). All the patients 
who underwent ESD for ESCC between August 2007 and 
September 2021 were included in this study. All patients under-
going ESD in the department were enrolled in a local database 
after obtaining informed consent. The data were retrospec-
tively analyzed using this database. The study was conducted 
in accordance with the principles of Good Clinical Practice 

and the ethical guidelines of the 1975 Declaration of Helsinki. 
This study was approved by the ethics committee of the Lud-
wig-Maximilian-University, Munich, Germany (study ID: 22-
0046). 

Inclusion criteria 
• �Patients who underwent ESD for superficial esophageal 

squamous cell neoplasia. 
Written informed consent was obtained for the procedure 

after detailed information about ESD and alternative treatment 
strategies (surgery, chemoradiation) was provided. For circum-
ferential lesions, the additional risk of postinterventional stric-
ture was discussed, and the treatment strategy was based on the 
patients’ individual decisions. 

Exclusion criteria 
• �Patients who showed endoscopic ultrasound findings of in-

vasion depth >T1 and/or suspected LNM for ESCC. 
• �Patients with concomitant malignant disease without cura-

tive treatment option.
Curative resection was diagnosed when histopathological 

analysis confirmed pT1a cancer invading the M1/M2 level and 
LVI was ruled out (group A). Non-curative resections were 
assigned to group B (pT1a invading the M3 level without LVI) 
or group C (pT1b and any lesion with LVI). Patients with a 
follow-up period of more than 6 months were included in the 
follow-up analysis and analyzed separately within the different 
groups. 

Outcome criteria 
The primary outcome parameter was overall survival after ESD. 
Secondary outcome parameters were disease-specific survival 
and procedural characteristics (en bloc resection rate, curative 
resection rate, complications, and AT after ESD). 

Diagnostic workup and ESD procedure 
Diagnostic endoscopy and ESD procedure were performed using 
a videogastroscope (GIF-H180, GIF-HQ190, or GIF-EZ1500; 
Olympus Medical Systems, Tokyo, Japan). White light imaging 
(WLI) and narrow-band imaging (NBI) were used for all lesions. 
Lugol staining was used additionally when the demarcation was 
unclear with WLI and NBI. The lesion’s morphology was de-
scribed according to the Paris classification.9 The proximal mar-
gin of the lesion, the length, and the degree of its circumferential 
extension were recorded. There was no restriction on lesion size 

56



or degree of the circumferential extension. The staging procedure 
included endoscopic ultrasonography and computed tomogra-
phy of the neck, chest, and upper abdomen. Biopsies confirming 
squamous cell neoplasia (high-grade dysplasia or ESCC) were 
available for all lesions before ESD. 

ESD was performed in a standardized manner as described 
previously (Fig. 1).3 Insufflation was performed using carbon 
dioxide. The procedures were performed under general an-
esthesia. When the course was uneventful, patients stayed in 
the hospital for 48 to 96 hours after ESD, depending on the 
endoscopist’s decision. ESD was performed by three endosco-
pists experienced in ESD (AP, AE, and HM). Each endoscopist 
performed at least 25 gastric and 25 rectal ESDs prior to the 
first esophageal ESD. According to current guidelines, anticoag-
ulants except aspirin were stopped before ER and were restarted 
5–7 days after the procedure depending on the endoscopist’s 
decision.10 All patients received proton pump inhibitors for 
three months (pantoprazole 40 mg twice daily for six weeks and 
once daily for another six weeks). 

Histopathological workup 
The resection specimens were minimally stretched and fixed 
onto a cork with needles. After formalin fixation, all specimens 
were cut transversely to the long axis. The specimens were cut 
into thin parallel sections of 2 mm thickness. To optimize ori-
entation, the margins were marked with color before cutting. 
Embedding in a 90-degree orientation enabled excellent evalu-
ation of the slides regarding the involvement of the lamina MM 
and the depth of invasion. Routine staining included hematox-
ylion and eosin and immunohistochemistry with D2-40. Ad-
ditional staining was performed using desmin, CD56, and p40 
individually. 

Stricture prevention 
When the resected ulcer exceeded 75% of the circumference, 
stricture prevention was performed. The regimen for stricture 
prevention was modified during the study period. From 2007 
to 2012, preventive balloon dilation was performed twice week-
ly within the first week after ESD and weekly thereafter until 
complete healing of the resection ulcer and the patients were 
free from dysphagia. From January 2013 to April 2014, pred-
nisolone was administered orally over eight weeks (40 mg daily, 
with a 5-mg dose reduction weekly) based on Japanese stud-
ies.11 From May 2014, we introduced a modified regimen using 
oral prednisolone (starting dose 50 mg; standard tapering over 
eight weeks using 50/40/30/25/20/15/10/5 mg). Tapering and 
duration of administration were individualized according to 
the ulcer healing process (assessed endoscopically) in the first 
tapering period and before stopping steroids.12  

Complications  
Complications were defined as bleeding, perforation, stricture, 
and death. Severe intraprocedural bleeding was noted as a com-
plication, leading to premature termination of ESD. Delayed 
bleeding was defined as the occurrence of hematemesis and/
or melena after ESD. Bleeding was classified as major when the 
hemoglobin drop exceeded 2 g/L.13 Intraprocedural perforation 
was defined as an obvious defect in the muscularis propria 
during ESD. Delayed perforation was diagnosed when post-in-
terventional endoscopy confirmed a defect of the muscularis 
propria, or radiologic imaging showed extravasation of the 
contrast medium. Stricture was defined as a complication when 
patients complained of dysphagia. 

Follow-up 
Follow-up endoscopy using WLI and NBI was scheduled at 3, 6, 

Fig. 1. Endoscopic submucosal dissection procedure of an esophageal squamous cell carcinoma in the proximal esophagus. (A) White light 
endoscopy. (B) Narrow-band imaging. (C) Resection ulcer after endoscopic submucosal dissection. (D) Histology showing esophageal squa-
mous cell carcinoma restricted to the mucosa (M1) without lymphovascular invasion (absolute indication for endoscopic resection; hematox-
ylin and eosin stain, ×40).
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and 12 months after ESD and annually thereafter. Endoscopic 
ultrasonography and computed tomography of the neck, chest, 
and upper abdomen were recommended after 6 and 12 months 
and annually thereafter when the resection was judged as 
non-curative and the patients’ condition allowed ATs in case of 
recurrence. 

Statistical analysis 
Variables were described as counts and percentages or mean 
and standard deviation. The chi-square test or Fisher exact test 
was used to compare the different patient groups. Continuous 
variables were compared using ANOVA or the Kruskal-Wallis 
test. For each group, a Kaplan-Meier curve of the overall surviv-
al and disease-specific survival was estimated, and differences 

between these groups were tested using a log-rank test. The sta-
tistical analysis was performed using R ver. 4.1.0 (R Core Team 
2021, Vienna, Austria). All tests were two-sided, and a p-value 
<0.05 was considered significant. 

RESULTS 

Patient and lesion characteristics 
Over a 14-year period, ESD was performed in 60 patients. Fif-
ty-seven patients presented with one ESCC and another three 
with two synchronous ESCCs, resulting in a total of 63 ESDs. 
Histopathological analysis did not confirm ESCC in two re-
section specimens, despite previous biopsies showing ESCC 
in one of these patients and high-grade dysplasia in the other. 

58 Patients with 61 lesions - resection with ESD

Follow-up

Recurrences

Group A

27 Patients (46.6%)
27 Lesions

M1 L0 V0 n=16
M2 L0 V0 n=11

n=0

Group B

11 Patients (19.0%)
11 Lesions

M3 L0 V0 n=11

n=1 (9.1%)
Distant n=1 (after chemoradiation)

Additional treatment 

Not performed because of 
comorbidlity n=9

Patients refusal n=1
Chemoradiation n=1

Surgery n=0

Group C

20 Patients (34.5%)
23 Lesions
M3 L1 n=2
M3 V1 n=1

SM3 L0 V0 n=13
SM3 L1 V0 n=4

(+ 3 synchronous M1 lesions)

Without AT n=3/10 (30%)
Local n=2
Local and distant n=1

With AT n=2/10 (20%)
Distant n=1
Local and distant n=1

Additional treatment 

Not performed because of 
comorbidlity n=6

Patients refusal n=4
Chemoradiation n=9

Surgery n=1

Fig. 2. Patients’ inclusion and additional treatment after endoscopic submucosal dissection. ESD, endoscopic submucosal dissection; SM, sub-
mucosal invasion; AT, additional treatment.
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These two patients were excluded from further analyses. In the 
remaining 58 patients, histology confirmed curative resection 
in 27 patients (46.6%) (group A). Eleven patients (19.0%) were 
classified into group B and 20 patients (34.5%) into group C 
(Fig. 2). Group C included three patients with synchronous 
lesions which were resected during a single procedure. The syn-
chronous lesions fulfilled the curative resection criteria, but the 
patients were classified into group C according to the more ag-
gressive lesion. The patient characteristics, comorbidities, and 
indications for diagnostic endoscopy are shown in Table 1. The 

lesions characteristics are summarized in Table 2. 

Procedure characteristics and complications 
After excluding two patients without neoplasia in the ESD 
specimen, the procedure characteristics were analyzed for 61 
ESDs (Table 3). ESD was performed successfully for all lesions. 
R0 resection was confirmed in 59/61 ESCCs (96.7%), while two 
specimens (3.3%) showed R1 resection at the horizontal margin 
despite the use of Lugol staining. Strictures were seen in 7/61 
resections (11.5%). The stricture rate was 85.7% (6/7) after cir-
cumferential resection and 9.1% (1/11) after resection of 76% to 
99% of the circumference. All the strictures were endoscopically 
managed. Bleeding, perforation, or procedure-related mortality 
were not observed.  

Table 1. Patients characteristics
Characteristic Value
Patients 58 (100)
Age (yr) 67.4±7.5
  Male 45 (77.6)
  Female 13 (22.4)
Comorbidity
  Alcohol abuse 36 (62.1)
  Tobacco abuse 34 (58.6)
  Alcohol and tobacco abuse 24 (41.4)
  Previous ENT cancer (SCC) 9 (15.5)
  Previous esophageal cancer (SCC) 7 (12.1)
  Previous radiotherapy of the mediastinum 7 (12.1)
  Liver cirrhosis 11 (19.0)
  Chronic pancreatitis 5 (8.6)
  Ischemic heart disease 11 (19.0)
  Chronic obstructive pulmonary disease 11 (19.0)
  Peripheral arterial obstructive disease 8 (13.8)
  ASA status
    1 5 (8.6)
    2 22 (37.9)
    3 31 (53.4)
  Charlson comorbidity index 5±1.4
Indication for diagnostic endoscopy
  Surveillance after SCC (ENT or esophageal) 15 (25.9)
  Screening or follow-up for esophageal varices 6 (10.3)
  Dysphagia and/or odynophagia 5 (8.6)
  Heartburn 7 (12.1)
  Other symptoms (gastrointestinal bleeding, 

anemia, abdominal pain, chest pain, diarrhea, 
biliopancreatic intervention, etc.)

19 (32.8)

  Screening EGD (offered in combination with 
screening colonoscopy)

7 (12.1)

Values are presented as number (%) or mean±standard deviation.
ENT, ear, nose, throat; SCC, squamous cell carcinoma; ASA, American 
Society of Anesthesiologists; EGD, esophagogastroduodenoscopy.

Table 2. Lesions characteristics (61 resected lesions)
Characteristic Value
Localization
  Cervical esophagus (proximal margin <20 cm from 

the incisors)
7 (11.5)

  Upper third (proximal margin 20-24 cm) 11 (18.0)
  Middle third (proximal margin 25-32 cm) 34 (55.7)
  Lower third (proximal margin >32 cm) 9 (14.8)
Paris classification
  0-Is 1 (1.6)
  0-Is+IIb 1 (1.6)
  0-IIa 5 (8.2)
  0-IIb 37 (60.7)
  0-IIc 1 (1.6)
  0-IIa+IIb 16 (26.2)
Maximal diameter of the lesion (mm) 28.4±15.3
Depth of invasion
  M1 (in situ carcinoma) 19 (31.1)
  M2 11 (18.0)
  M3 14 (23.0)
  SM ≤200 µm 3 (4.9)
  SM >200 µm 14 (23.0)
Grading
  G1 22 (36.1)
  G2 32 (52.5)
  G3 7 (11.5)
Lymphovascular invasion
  L1 6 (9.8)
  V1 1 (1.6)

Values are presented as number (%) or mean±standard deviation.
SM, submucosal invasion.
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AT after ESD  
Twenty-seven patients (46.6%) were followed-up after curative 
resection without AT (group A). AT was recommended for 11 
patients in group B and 20 patients in group C. AT was per-
formed in 1/11 patients (9.1%) in group B and in 10/20 patients 
(50.0%) in group C. AT was not performed in 20/31 patients in 
both the groups (64.5%). AT was not performed because of co-
morbidities in 15 patients (previous chemoradiation of the me-
diastinum, n=5; chronic obstructive pulmonary disease, n=4; 
ischemic heart disease, n=3; liver cirrhosis, n=3), and patient 
refusal in another five (Fig. 2). 

Follow-up and recurrences 
Fifty-eight patients were included in the follow-up analysis 
and analyzed separately for different groups. The three groups 
were comparable in terms of patient characteristics, comorbid-
ities, and R0 resection (Table 4). The AT rate was significantly 
higher in group C (p<0.001). Local recurrence was observed 
in 4/20 patients (20.0%) in group C (three patients without AT 
and one patient after chemoradiation). Metastatic recurrence 
was diagnosed in one patient in group B (liver metastases 29 
months after ESD and additional chemoradiation of an M3 L0 

ESCC with poor differentiation) and in another three patients 
in group C (pulmonary metastases 15 months after ESD with-
out AT, lymph node metastases 7 months after ESD without AT, 
liver metastases 40 months after ESD, and additional chemo-
radiation) (Fig. 2). In patients who underwent R1 resection of 
the horizontal margin, no recurrence occurred. Metachronous 
lesions were not observed during the follow-up. 

Survival 
A total of 29/58 (50.0%) patients died during follow-up. Five 
deaths were related to recurrent ESCC (four patients with meta-
static disease and one patient with local recurrence who refused 
further treatment and nutrition). Twenty-four deaths were 
related to other causes (other malignancies, n=9; cardiovascu-
lar disease, n=8; pulmonary disease, n=3; liver cirrhosis, n=1; 
others, n=3). Mortality rates were 37.0%, 63.6%, and 60.0% in 
group A, B and C, respectively (p=0.180). Mean follow-up peri-
ods were 3.9 years, 5.8 years, and 2.5 years, respectively. Disease 
specific survival was 100% after curative resection and signifi-
cantly worse after non-curative resection (p=0.038). Overall 
survival was comparable after curative and non-curative resec-
tions (p=0.015). Disease-specific survival and overall survival is 
shown in Figure 3. 

DISCUSSION 

ESD is recommended for ER of superficial ESCC according to 
Asian and European guidelines.6,7 However, data are mainly 
restricted to Asian publications, and data from Western regions 
are scarce. In particular, the long-term follow-up is unknown 
in Western patients. Therefore, we analyzed the follow-up after 
ESD for ESCC in a European referral center. Asian studies have 
demonstrated a high rate of technical success for ESD in super-
ficial ESCC. En bloc resection and complete resection rates were 
95.1% and 89.4% in a meta-analysis that included 15 Asian 
studies.14 Smaller European studies described R0 resection in 
80% to 98%.15-17 In our study, we confirmed an R0 resection rate 
of 96.7%. ESD seems to be an ideal ER method for superficial 
ESCC and has gained acceptance worldwide. 

High R0 resection rates in contrast to much lower rates of 
curative resection, which have been reported as 46.2% to 71.4% 
in European studies.16,17 ER of ESCC is defined as curative for 
M1/M2 lesions without LVI.6 Japanese guidelines define these 
lesions as “absolute indication” for ER.7,8 Lesions invading the 
MM (M3) or the superficial submucosal layer (submucosal 

Table 3. Procedure characteristics (61 resected lesions)
Characteristic Value
Resection specimen (cm2) 10.9±6.4
Resection rates
  R0 resection 59 (96.7)
  R1 resection horizontal margin 2 (3.3)
  R1 resection vertical margin 0 (0)
Curative resection (M1/M2 without LVI) 30 (49.2)
Non-curative resection 31 (50.8)
  M3 without LVI 11 (18.0)
  pT1b or any LVI 20 (32.8)
Circumferential extension of the resection ulcer after ESD
  ≤50% 12 (19.7)
  50%–75% 31 (50.8)
  76%–99% 11 (18.0)
  Circumferential 7 (11.5)
Complications
  Stricture 7 (11.5)a)

  Bleeding 0 (0)
  Perforation 0 (0)

Values are presented as mean±standard deviation or number (%).
LVI, lymphovascular invasion.
a)Six strictures were seen after circumferential resection; one stricture was 
seen after resection of 80% of the circumference.
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Table 4. Follow-up results in 58 patients with a minimum follow-up of six months
Variable Group A Group B Group C p-value
Patients 27 (100) 11 (100) 20 (100)
Age (yr) 67.1±6.1 66.9±7.2 69.1±9.3 0.604
  Alcohol abuse 19 (70.4) 7 (63.6) 10 (50.0) 0.330
  Tobacco abuse 19 (70.4) 5 (45.5) 10 (50.0) 0.553
  Alcohol and tobacco 12 (44.4) 4 (36.4) 8 (40.0) 0.713
Comorbidity
  Charlson comorbidity index 5.3±1.4 4.7±1.3 5.1±1.4 0.383
  Previous SCC (ENT or esophageal) 5 (18.5) 2 (18.2) 8 (40.0) 0.237
  Liver cirrhosis 7 (25.9) 0 (0) 4 (20.0) 0.164
  Cardiovascular (ischemic heart disease, arterial obstructive disease) 11 (40.7) 3 (27.2) 3 (15.0) 0.158
  COPD 4 (14.8) 2 (18.2) 5 (25.0) 0.688
ESD
  R0 resection 26 (96.3) 11 (100) 19 (95.0) 1.000
Folllow-up after ESD
  Additional treatment after ESD 0 (0) 1 (9.1) 10 (50.0) <0.001
  Metachronous ESCC 0 (0) 0 (0) 0 (0) 1.000
  Local recurrence 0 (0) 0 (0) 4 (20.0) 0.030
  Distant recurrence 0 (0) 1 (9.1) 3 (15.0) 0.085
  Death 10 (37.0) 7 (63.6) 12 (60.0) 0.180
  Cause of death
    ESCC 0 (0) 1 (9.1) 4 (20.0)
    Other cancer 4 (14.8) 3 (27.3) 2 (10.0)
    Cardiovascular 1 (3.7) 2 (18.2) 4 (20.0)
    Pulmonary 1 (3.7) 0 (0) 2 (10.0)
    Hepatic 1 (3.7) 0 (0) 0 (0)
    Other 3 (11.1) 1 (9.1) 0 (0)
Survival
  Overall survival at 2 yr (95% CI) 82.7 (68.6–99.8) 81.8 (61.9–100) 56.1 (36.0–87.4)
  Overall survival at 5 yr (95% CI) 61.5 (43.4–87.1) 63.6 (40.7–99.5) 28.1 (11.2–70.1)
  Follow-up duration (yr) 3.9±3.1 5.8±3.5 2.5±2.2 0.016

Values are presented as number (%) or mean±standard deviation unless otherwise indicated.
SCC, squamous cell carcinoma; ENT, ear, nose, throat; COPD, chronic obstructive pulmonary disease; ESD, endoscopic submucosal dissection; ESCC, 
esophageal squamous cell carcinoma; CI, confidence interval.

invasion ≤200 µm) have a low risk of LNM when LVI is ruled 
out. Japanese guidelines classify these lesions as “relative indi-
cations” for ER. A comprehensive evaluation of AT is recom-
mended for lesions invading the MM without LVI and AT (sur-
gery or chemoradiation) is recommended for lesions with LVI 
and for lesions invading the submucosal layer.7,8 

In our study, 46.6% of patients fulfilled the curative resection 
criteria, 19.0% were M3 lesions without LVI, and 34.5% were 
lesions with submucosal invasion and/or LVI after ESD. Asian 
studies have reported higher rates of curative resection. Recent-
ly, Iwai et al.18 reported 659 patients who underwent ESD for 
ESCC in ten Japanese centers over a 9-year-period. The abso-

lute indication criteria was fulfilled by 68.9%, relative indication 
criteria was fulfilled by 12.3%, and only 4.7% were shown to 
be lesions with deep submucosal invasion or LVI. One possible 
reason for the low curative resection rates in Western studies 
may be the rareness of superficial ESCC, causing difficulties in 
the pretherapeutic assessment of histopathological features such 
as invasion depth and LVI. In a large German multicenter study, 
which included 306 esophageal ESDs, only 51 were ESCCs.17 
Another difference between Asian and Western countries is 
screening endoscopies of the upper gastrointestinal tract, which 
are routinely performed in Asian countries and may allow for 
diagnosis of ESCC in earlier stages. In our study, the majority 
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Fig. 3. Kaplan-Meier survival after endoscopic submucosal dissection for superficial esophageal squamous cell carcinoma. (A) Overall sur-
vival for the different groups A, B, C. (B) Disease specific survival for the different groups A, B, C. (C) Overall survival after curative resection 
versus non-curative resection. (D) Disease specific survival after curative resection versus non-curative resection.

of ESCCs were diagnosed during follow-up endoscopy in high-
risk patients with previous SCCs or esophageal varices. Pre-in-
terventional assessment of superficial ESCC is crucial and must 
be improved in Western countries. The pre-interventional 
work-up should include image-enhanced endoscopy and/or 
Lugol chromoendoscopy to define the extent of lesions and en-

doscopic ultrasound to define the invasion depth and rule out 
LNM. Furthermore, magnifying endoscopy with NBI is recom-
mended to assess the depth of invasion before treatment.19,20 A 
large Japanese study reported a positive predictive value of 93% 
for invasion of the epithelium/lamina propria, 65% for invasion 
of the MM or superficial submucosal invasion, and 77% for 

Non-curative 
resection

Non-curative 
resection
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deep submucosal invasion.21 The data on NBI have been pub-
lished during the last few years and were not available during 
the first half of our study. 

In our study, AT had to be recommended in 53.4% of patients 
when resection was judged as non-curative. AT was performed 
in 1/11 (9.1%) patients with M3 lesions without LVI and 10/20 
(50.0%) patients with lesions invading the submucosal layer 
or showing LVI. In contrast, AT was not performed in 20/31 
patients in both groups (64.5%). AT was not performed due to 
comorbidity (75%) and patient refusal (25%). This data shows 
the clinical problems of European patients who present with 
significant comorbidity, mostly associated with a history of 
alcohol and tobacco abuse. In the present study, 62.1% of the 
patients reported alcohol abuse, 58.6% reported tobacco abuse, 
and a substantial proportion of patients presented with a his-
tory of previous SCCs (ear, nose, throat cancer or ESCC), car-
diovascular disease, chronic obstructive pulmonary disease, or 
liver cirrhosis. 

During long-term follow-up, 29/58 (50.0%) of the patients 
died. Five deaths were related to recurrent ESCC, whereas 24 
were related to other causes (predominantly other malignancies 
in 31.0% and cardiovascular disease in 24.1%). ESCC-related 
deaths were observed in the MM (9.1%) and the submucosal 
invasion/LVI (20%) groups. No ESCC-related death was ob-
served after curative resection. The low rate of ESCC-related 
deaths in the M3 group confirms the Japanese data, which al-
lows follow-up without AT for those patients. A large Japanese 
study reported recurrence rates of 2.3% for M3 lesions and 4.3% 
for lesions invading the superficial submucosa (≤200 µm). Risk 
factors for recurrence without AT were LVI (hazard ratio [HR], 
5.61), positive vertical margin (HR, 4.55), and submucosal-in-
vasion >200 µm (HR, 3.25).22 

Corresponding to the literature, disease-specific survival in 
our study was 100% after curative ER and significantly worse 
after non-curative resection (p=0.038). In contrast to the ex-
cellent disease-specific survival, the 5-year overall survival was 
61.5% after curative resection and significantly worse after re-
section of submucosal invasion/LVI lesions (28.1%) (p=0.025). 
The prognosis of our patients was mainly unrelated to ESCC 
and mostly determined by the underlying comorbidities caused 
by alcohol and tobacco consumption. A recent study from Ko-
rea described a 5-year survival rate of 60.2% for patients with 
a Charlson comorbidity index of >2. Similar to our results, 
secondary malignancies were the most common cause of death 
(75%).23 

Our study confirms the efficacy of ESD for superficial ESCC 
in terms of en bloc and R0 resection in a Western referral center. 
However, the rate of non-curative resections remains substan-
tial and more than one-third of patients show histopatholog-
ical high-risk features (submucosal invasion, LVI) despite R0 
resection. Early diagnosis and pre-interventional stratification 
regarding endoscopic versus non-endoscopic treatment need 
to be improved in the Western world. The long-term prognosis 
of superficial ESCC is limited in Western patients and is mainly 
determined by secondary malignancies and cardiovascular co-
morbidities associated with alcohol and tobacco consumption.  
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