
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it.The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Furuta et al. BMC Gastroenterology          (2024) 24:264 
https://doi.org/10.1186/s12876-024-03329-1

BMC Gastroenterology

*Correspondence:
Mitsuhiro Furuta
m.furuta.kanagawacc@gmail.com
1Department of Gastroenterology, Kanagawa Cancer Center, 2-3-2 Nakao, 
Asahi-ku, Yokohama-shi, Kanagawa 241-8515, Japan
2Clinical Research Center, Shizuoka Cancer Center, 1007 Shimonagakubo, 
Nagaizumi, Sunto-gun, Shizuoka 411-8777, Japan
3Department of Gastroenterology, Yokohama City University Graduate 
School of Medicine, 3-9 Fukuura, Kanazawaku, Yokohama,  
Kanagawa 236-0004, Japan

Abstract
Background  The post-insertion clinical course of esophageal self-expandable metal stents (SEMS) in initially frail 
patients with esophageal carcinoma (EC) with dysphagia remains unclear. This study aimed to assess dysphagia 
improvement and evaluate prognosis in initially frail patients with advanced EC following SEMS insertion.

Methods  We retrospectively reviewed EC patients with EC who underwent esophageal SEMS insertion at our 
institution between January 2014 and March 2023. Inclusion criteria comprised Eastern Cooperative Oncology 
Group Performance Status (ECOG PS) ≥ 3 or ECOG PS 2 for individuals aged ≥ 75 years and recommendation for best 
supportive care by a multidisciplinary team.

Results  Forty-six patients met the inclusion criteria. Among them, 37 patients (80.4%) were ≥ 75 years old, and 
21 patients (45.7%) exhibited ECOG PS 3 or 4. Dysphagia score (DS) ≥ 3 was observed in 27 patients (58.7%). All 
esophageal SEMS insertions were successfully completed. Post-procedure, there were two fatal cases of aspiration 
pneumonia and one perforation incident. DS improved to ≤ 1 in 25 patients (54.3%), with multivariate analysis 
indicating DS 3–4 and Glasgow Prognostic Score (GPS) 1–2 as negative predictive factors. The median overall survival 
was 4.1 months (95% confidence interval 1.8–6.5).

Conclusions  Esophageal SEMS insertion effectively alleviated dysphagia in initially frail EC patients, yet prognosis 
remained poor, with occurrences of some fatal adverse events. Careful selection of candidates for esophageal SEMS 
insertions is crucial in this demographic, particularly considering the challenges in improving dysphagia for patients 
with DS 3–4 and GPS 1–2.
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Background
Esophageal cancer (EC) stands as the ninth most com-
mon cancer globally and the sixth leading cause of can-
cer-related fatalities [1]. Pathologically, squamous cell 
carcinoma (SCC) and adenocarcinoma are the common 
types [2]. While SCC is predominant in East Asia, both 
types occur frequently in North America and Europe 
[2]. Prognosis for patients with EC is poor, with reported 
5-year survival rates of 10–30% [3].

Advanced EC causes esophageal stenosis, dyspha-
gia, and cancer cachexia, contributing to poor nutrition 
and frailty [4]. Moreover, EC disproportionately affects 
elderly patients, with the highest incidence rate among 
individuals in their 80s, and the largest population of it is 
those in their 60s and 70s [5]. Nationwide registry stud-
ies have shown that 29.3–36.9% of EC diagnoses occur in 
individuals in their 70s, with 10.0–21.1% diagnosed at 80 
years or older [6, 7]. Treatments for EC, such as esoph-
agectomy, combination chemotherapy, and definitive 
(chemo)radiotherapy, can be intensive [8–10]. However, 
some patients with advanced EC may prove intolerant to 
these treatments at diagnosis, necessitating a recommen-
dation for best supportive care (BSC).

Esophageal self-expandable metal stent (SEMS) inser-
tion emerges as a palliative option for patients with EC 
experiencing dysphagia [8–10]. This minimally invasive 
approach becomes particularly relevant for frail patients 
with EC unable to tolerate aggressive cancer treatments. 
While esophageal SEMS insertion swiftly ameliorates 
dysphagia, it does present potential adverse events (AEs), 
such as perforation, hemorrhage, and aspiration pneu-
monia [11–14]. Previous reports have included patients 
who received chemotherapy or (chemo)radiotherapy 
before or after esophageal SEMS insertion, leaving the 
clinical course among initially frail EC patients poorly 
understood [11–14]. This study aimed to examine dys-
phagia improvement, evaluate prognosis, and investigate 
safety consideration following SEMS insertion in frail 
patients with advanced EC initially intolerant to active 
anticancer treatments.

Materials and methods
Patients
We retrospectively analyzed patients with primary EC 
experiencing dysphagia who underwent palliative esoph-
ageal SEMS insertion at Kanagawa Cancer Center Hos-
pital between January 2014 and March 2023. Within this 
cohort, we identified patients initially recommended BSC 
alone by a multidisciplinary team owing to their frailty. 
Frailty was defined as an Eastern Cooperative Oncol-
ogy Group (ECOG) performance status (PS) of ≥ 3 [15] 
or age ≥ 75 years with an ECOG PS ≥ 2, based on previous 
reports [16, 17]. Additional inclusion criteria were as fol-
lows: dysphagia score (DS) of ≥ 2 [18] and no history of 

esophagectomy, definitive chemo(radiotherapy), or che-
motherapy for EC during their treatment course.

Esophageal SEMS insertion
All patients received local pharyngeal anesthesia using 
lidocaine spray and intravenous sedation with midazolam 
or diazepam prior to the procedure. Before esophageal 
SEMS insertion, we conducted upper gastrointestinal 
endoscopy and fluoroscopy to examine the location and 
extent of esophageal stenosis. The length of the esopha-
geal SEMS was selected to ensure 1–2-cm proximal 
and distal margins. In cases where the lower edge of the 
esophageal SEMS resided at the gastro-esophageal junc-
tion (GEJ) or stomach, a partially covered stent equipped 
with an antireflux valve (HANAROSTENT® Esopha-
gus Valve, MI Tech, Seoul, Korea or Niti-S™ Esophageal 
Stent [Antireflux], Taewoong Medical, Seoul, Korea) was 
selected. Conversely, if the lower edge of the esophageal 
SEMS lay above the GEJ, a standard fully covered stent 
(HANAROSTENT® Esophagus, MI Tech, Seoul, Korea 
or Niti-S™ Esophageal Stent, Taewoong Medical, Seoul, 
Korea) was utilized. We inserted a stent delivery system 
into the esophagus using a guidewire, subsequently plac-
ing the esophageal SEMS under fluoroscopic guidance.

Assessment
Cancer staging followed the Union for International 
Cancer Control 8th edition guidelines [19]. Dysphagia 
assessment utilized DS outlined by Mellow and Pinkas, 
categorized as follows: 0 = able to consume a normal diet/
no dysphagia; 1 = able to ingest some solid foods; 2 = able 
to swallow only semi-solid foods; 3 = able to swallow only 
liquids; and 4 = unable to swallow anything/total dyspha-
gia [18]. DS was evaluated 1 week post-esophageal SEMS 
insertion. When patients experienced transient inability 
to swallow due to AEs after esophageal SEMS insertion, 
DS assessment was conducted after resolution of these 
AEs. AEs were assessed based on the Common Termi-
nology Criteria for Adverse Events version 5.0 [20]. Addi-
tionally, the Glasgow Prognostic Score (GPS), which is 
known as a prognostic factor, was evaluated as follows: 
GPS 0 = baseline C-reactive protein (CRP) ≤ 1.0  mg/dL 
and serum albumin levels (Alb) ≥ 3.5 g/dL; GPS 1 = either 
CRP > 1.0 mg/dL or Alb < 3.5 g/dL; GPS 2 = CRP > 1.0 mg/
dL and Alb < 3.5 g/dL [21, 22].

Statistical analysis
Continuous variables are expressed as medians and 
ranges, while categorical variables are presented as num-
bers and percentages. Overall survival (OS) was defined 
as the duration from the date of esophageal SEMS inser-
tion to death from any cause, with a data cutoff date of 
July 5, 2023. Kaplan–Meier curves were constructed to 
estimate OS. Univariate logistic regression analysis was 
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employed to evaluate predictive factors for achieving DS 
improvement to ≤ 1 and the incidence of adverse events. 
Variables with a p-value < 0.10 in the univariate analysis 
were subjected to multivariate logistic regression analysis 
to determine their independent effects. Cox regression 
analyses were conducted for OS. Univariate factors with 
a p-value < 0.10 were included in the multivariate Cox 
regression analysis to assess their independent impact 
on OS. Statistical significance was set at a two-sided 
p-value < 0.05. All statistical analyses were performed 
using EZR software, version 1.32 (Saitama Medical Cen-
ter, Jichii Medical University, Saitama, Japan) [23].

Results
Patient characteristics
A total of 126 patients with EC underwent palliative 
esophageal SEMS insertion at our institution between 
January 2014 and March 2023. Among these, 46 patients 
met the inclusion criteria, while 80 patients were 
excluded from the present study (Fig. 1).

Table  1 displays patient characteristics. SCC emerged 
as the predominant histological type, observed in 41 
patients (89.1%). Adenocarcinoma and neuroendocrine 
carcinoma were found in 4 patients (8.7%) and 1 patient 
(2.2%), respectively. Among the cohort, 37 patients 
(80.4%) were ≥ 75 years old, and 21 patients (45.7%) 
exhibited an ECOG PS of 3 or 4. Severe dysphagia 
(DS ≥ 3) was observed in 27 patients (58.7%). All patients 
presented with advanced EC, characterized by a clinical 
T stage of T3 or T4, and a clinical stage of III or IV. The 
GPS was elevated to 1 or 2 in 20 patients (43.5%).

Esophageal SEMS materials
One patient required the insertion of two esophageal 
SEMS: a HANAROSTENT® Esophagus Valve and a 

HANAROSTENT® Esophagus (without an antireflux 
valve) due to an extensive esophageal stricture. The 
remaining patients underwent a single esophageal SEMS 
insertion. Among these, 13 received antireflux valve 
stents (11 HANAROSTENT® Esophagus Valve and 2 
Niti-S™ Esophageal Stent [Antireflux]), while 32 received 
non-antireflux valve stents (31 HANAROSTENT® 
Esophagus and one Niti-S™ Esophageal Stent).

Esophageal SEMS insertions
All esophageal SEMS insertions were successfully com-
pleted, and the stents were appropriately positioned as 
planned. Two patients required re-stenting procedures. 
One patient underwent re-stenting 12 days after the ini-
tial insertion due to inadequate coverage of the esopha-
geal stricture upon stent expansion caused by stent 
shortening. The other patient underwent re-stenting 
6 months after the initial stent insertion due to tumor 
progression.

Improvement of DS after esophageal SEMS insertions
Figure  2 illustrates the DS before and after esophageal 
SEMS insertion. A decrease of at least 1 point in DS was 
observed in 34 patients (73.9%), with 25 patients (54.3%) 
achieving an improved DS of ≤ 1. The DS decreased by at 
least 1 point from the baseline score in 14 of 19 patients 
with DS 2 (73.7%), 9 of 14 patients with DS 3 (64.3%), and 
11 of 13 patients with DS 4 (84.6%). Lowering DS to ≤ 1 
was achieved in 14 of 19 patients with DS 2 (73.7%), 7 of 
14 patients with DS 3 (50.0%), and 4 of 13 patients with 
DS 4 (30.8%).

Univariate and multivariate logistic regression analy-
ses were performed to identify predictive factors for 
DS improvement to ≤ 1 (Table  2). Univariate logistic 
regression analysis revealed four factors with p < 0.10. 

Fig. 1  Patient flow diagram
ECOG PS: Eastern Cooperative Oncology Group Performance status
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Subsequently, multivariate logistic regression analy-
sis identified two significant risk factors: (i) DS 3–4 and 
(ii) GPS 1–2. Based on the number of risk factors, DS 
improvement to ≤ 1 was observed in 10 of 11 patients 
without any risk factors (90.9%), 14 of 23 patients with 1 
risk factor (60.9%), and 1 of 12 patients with 2 risk factors 
(8.3%).

Overall survival
The median OS for all study participants was 4.1 months 
(95% confidence interval [CI] 1.8–6.5) in all study 
patients (Fig.  3a). According to histological type, the 
median OS was 4.2 months (95% CI 1.8–6.5) in SCC and 
1.2 months (95% CI 0.2–not reached) in adenocarcinoma 

Table 1  Patient characteristics
All
(n = 46)

SCC
(n = 41)

Adenocarcinoma
(n = 4)

NEC
(n = 1)

Age (years) Median (range)
≥ 75

81 (57–93)
37 (80.4%)

81 (57–93)
33 (80.5%)

86 (72–88)
3 (75%)

86
1

Sex Male 39 (84.8%) 35 (85.4%) 3 (75%) 1
BMI, kg/m2 Median (range) 18.5 (12.8–26.8) 18.5 (12.8–26.8) 19.3 (14.7–24.2) 25.0
ECOG PS 2

3
4

25 (54.3%)
16 (34.8%)
5 (10.9%)

24 (58.5%)
12 (29.3%)
5 (12.2%)

1 (25%)
3 (75%)
0

0
1
0

Comorbidity index 0
1
≥ 2

20 (43.5%)
9 (19.6%)
17 (37.0%)

17 (41.5%)
8 (19.5%)
16 (39.0%)

3 (75%)
0
1 (25%)

0
1
0

Clinical T stage* cT3
cT4a
cT4b

21 (45.7%)
9 (19.6%)
16 (34.8%)

20 (48.8%)
6 (14.6%)
15 (36.6%)

1 (25%)
3 (75%)
0

0
0
1

Clinical N stage* N0
N1
N2
N3

10 (21.7%)
22 (47.8%)
10 (21.7%)
4 (8.7%)

8 (19.5%)
20 (48.8%)
9 (22.0%)
4 (9.8%)

2 (50%)
1 (25%)
1 (25%)
0

0
1
0
0

Clinical M stage* M0
M1

23 (50.0%)
23 (50.0%)

23 (56.1%)
18 (43.9%)

0
4 (100%)

0
1

Clinical stage* III
IVA
IVB

11 (23.9%)
12 (26.1%)
23 (50.0%)

11 (26.8%)
12 (29.3%)
18 (43.9%)

0
0
4 (100%)

0
0
1

Dysphagia score 2
3
4

19 (41.3%)
14 (30.4%)
13 (28.3%)

17 (41.5%)
12 (29.3%)
12 (29.3%)

1 (25%)
2 (50%)
1 (25%)

1
0
0

Borrmann classification 1
2
3
4

4 (8.7%)
25 (54.3%)
13 (28.3%)
4 (8.7%)

4 (9.8%)
24 (58.5%)
12 (29.3%)
1 (2.4%)

0
0
1 (25%)
3 (75%)

0
1
0
0

Primary tumor length, cm Median (range) 7.0 (3.0–19.0) 7.0 (3.0–19.0) 5.5 (3.0–8.0) 10.0
Metastatic site Lymph node

Liver
Lung
Peritoneal

38 (82.6%)
1 (2.2%)
7 (15.2%)
3 (6.5%)

35 (85.4%)
1 (2.4%)
6 (14.6%)
1 (2.4%)

2 (50%)
0
1 (25%)
2 (50%)

1
0
0
0

Number of metastatic sites 0
1
≥ 2

5 (10.9%)
30 (65.2%)
11 (23.9%)

5 (12.2%)
27 (65.9%)
9 (22.0%)

0
2 (50%)
2 (50%)

0
1
0

Primary tumor location Upper thoracic
Middle thoracic
Lower thoracic
GEJ

7 (15.2%)
22 (47.8%)
12 (26.1%)
5 (10.9%)

7 (17.1%)
21 (51.2%)
12 (29.3%)
1 (2.4%)

0
0
0
4 (100%)

0
1
0
0

Alb (g/dL) median (range) 3.7 (1.5–4.3) 3.7 (1.7–4.3) 3.4 (1.5–4.3) 3.7
CRP (mg/dL) median (range) 0.72 (0.1–19.6) 0.72 (0.1–19.6) 1.36 (0.1–9.3) 0.2
GPS 0

1
2

26 (56.5%)
7 (15.2%)
13 (28.3%)

23 (56.1%)
7 (17.1%)
11 (26.8%)

2 (50%)
0
2 (50%)

1
0
0

*Cancer staging followed the Union for International Cancer Control 8th edition guidelines. SCC: squamous cell carcinoma; NEC: neuroendocrine carcinoma; BMI: 
body mass index; ECOG PS: Eastern Cooperative Oncology Group performance status; GEJ: gastro-esophageal junction; Alb: serum albumin; CRP: serum C-reactive 
protein; GPS: Glasgow Prognostic Score
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(Fig. 3b). Subgroup analyses based on ECOG PS, DS, and 
clinical stage are shown in Fig. 3c–e.

Univariate and multivariate Cox regression analyses 
were performed to identify prognostic factors for OS 

(Table  3). Univariate Cox regression analysis revealed 
five factors with p < 0.10. In the multivariate Cox regres-
sion analysis, three significantly poor prognostic factors 
were identified: (i) clinical stage IV, (ii) primary tumor 

Table 2  Predictive factors for improvement of dysphagia score to ≤ 1 on univariate and multivariate logistic regression analyses
Univariate analysis Multivariate analysis
OR 95% CI P Value OR 95% CI P Value

Age (years) < 75
≥ 75

1
5.75

-
1.04–31.70

-
0.04

1
0.85

-
0.08–8.73

-
0.89

Sex Male
Female

1
0.28

-
0.05–1.62

-
0.15

BMI, kg/m2 ≥ 18.5
< 18.4

1
0.69

-
0.22–2.22

-
0.54

ECOG PS 2
3–4

1
0.42

-
0.13–1.39

-
0.16

Pathology SCC
Others

1
1.30

-
0.20–8.59

-
0.79

Comorbidity index 0
≥ 1

1
0.96

-
0.30–3.08

-
0.94

Clinical T stage* cT3
cT4

1
0.27

-
0.08–0.92

-
0.04

1
0.36

-
0.07–1.94

-
0.24

Clinical N stage* N0
N1-3

1
1.25

-
0.31–5.08

-
0.76

Clinical M stage* M0
M1

1
0.59

-
0.18–1.90

-
0.38

Dysphagia score 2
3–4

1
0.25

-
0.07–0.88

-
0.03

1
0.16

-
0.03–0.94

-
0.04

Primary tumor length, cm < 7.0
≥ 7.0

1
0.37

-
0.11–1.26

-
0.11

Number of metastatic sites 0–1
≥ 2

1
0.63

-
0.16–2.44

-
0.50

Primary tumor location Thoracic
GEJ

1
0.52

-
0.08–3.46

-
0.50

GPS 0
1–2

1
0.10

-
0.03–0.39

-
< 0.01

1
0.07

-
0.01–0.40

-
< 0.01

*Cancer staging followed the Union for International Cancer Control 8th edition guidelines. OR: odds ratio; CI: confidence interval; BMI: body mass index; ECOG PS: 
Eastern Cooperative Oncology Group performance status; SCC: squamous cell carcinoma; GEJ: gastro-esophageal junction; GPS: Glasgow Prognostic Score

Fig. 2  Improvement of dysphagia score after esophageal SEMS insertion
SEMS: self-expandable metal stent; DS: dysphagia score
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Fig. 3  Overall survival from esophageal SEMS insertion in all study patients and subgroup analyses. (a) All study patients. (b) Histological subtype. (c) 
Eastern Cooperative Oncology Group Performance status. (d) Dysphagia score. (e) Clinical stage. (f) Number of poor prognostic factors. Poor prognostic 
factors were defined as (i) clinical stage IV, (ii) primary tumor location GEJ, and (iii) GPS 1–2
GEJ: gastro-esophageal junction; GPS: Glasgow prognostic score; SCC: squamous cell carcinoma; NEC: neuroendocrine carcinoma; CI: confidence interval; 
NR: not reached; ECOG PS: Eastern Cooperative Oncology Group Performance status; DS: dysphagia score
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location in the GEJ, and (iii) GPS 1–2. Patients with 0–1 
poor prognostic factor had a median OS of 6.5 months 
(95% CI; 3.3–7.9), while those with 2–3 poor prognostic 
factors had a median OS of 1.4 months (95% CI; 0.5–2.1) 
(Fig. 3f ).

Adverse events
Any grade AEs occurred in 8 patients (17.4%). Among 
these, aspiration pneumonia was predominant (n = 7), 
comprising grade 2 in 3 patients, grade 3 in 2 patients, 
and grade 5 in 2 patients. The primary tumor location for 
the two patients experiencing grade 5 aspiration pneu-
monia was at the GEJ. Additionally, grade 5 perforation 
was observed in 1 patient with middle thoracic esopha-
geal cancer. These grade 5 AEs occurred within 1 week 
following SEMS insertion. No other fatal adverse events 
were observed.

Univariate logistic regression analysis was performed 
to identify predictive factors for the incidence of adverse 
events (Table  4). Only GPS 1–2 was identified as a sig-
nificant factor. Multivariate logistic regression analysis 
was not performed due to the limited number of adverse 
events.

Discussion
The present study revealed the outcomes following 
esophageal SEMS insertion among frail patients with 
EC initially intolerant to active anticancer treatments. 
Our findings not only elucidate predictive and prognos-
tic factors for dysphagia improvement but also have the 
potential to help physicians in deciding whether to insert 
esophageal SEMS for patients with EC experiencing ini-
tial frailty and dysphagia.

While several studies have explored prognosis after 
esophageal SEMS insertion in patients with advanced EC, 
they often lacked a focus on initially frail patients with 
EC. Two previous prospective phase III studies, SIREC 
and ROCS, evaluated SEMS insertion for incurable EC 
patients with dysphagia, reporting an OS of approxi-
mately 5 months, which was longer than that observed 
in our study [11, 14]. These studies did not restrict par-
ticipation based on frailty but rather on other criteria, 
such as cancer stage, medical condition, or patient pref-
erence. Patients pretreated or treated with chemother-
apy after esophageal SEMS insertion were recruited. It 
is assumed that the inclusion of non-frail patients, who 
typically have better medical conditions, contributed 
to their extended survival in those studies. In contrast, 
our study strictly focused on initially frail patients with 
EC [11, 14]. Our criteria for intolerance to active cancer 
treatment align with a multicenter questionnaire survey 

Table 3  Overall survival on univariate and multivariate Cox regression analyses
Univariate analysis Multivariate analysis
HR 95% CI P Value HR 95% CI P Value

Age (years) < 75
≥ 75

1
0.26

-
0.11–6.2

-
< 0.01

1
0.45

-
0.16–1.31

-
0.14

Sex Male
Female

1
0.55

-
0.21–1.41

-
0.22

BMI, kg/m2 ≥ 18.5
< 18.4

1
0.70

-
0.37–1.34

-
0.28

ECOG PS 2
3–4

1
2.51

-
1.31–4.81

-
< 0.01

1
1.02

-
0.40–2.60

-
0.97

Pathology SCC
Others

1
1.51

-
0.60–3.81

-
0.38

Comorbidity index 0
≥ 1

1
1.45

-
0.75–2.80

-
0.27

Clinical stage* III
IV

1
2.39

-
1.04–5.47

-
0.04

1
2.93

-
1.02–8.45

-
0.046

Dysphagia score 2
3–4

1
1.43

-
0.73–2.77

-
0.28

Primary tumor length, cm < 7.0
≥ 7.0

1
1.42

-
0.74–2.72

-
0.29

Number of metastatic sites 0–1
≥ 2

1
1.68

-
0.82–3.42

-
0.16

Primary tumor location Thoracic
GEJ

1
2.71

-
1.04–7.07

-
0.04

1
3.34

-
1.08–10.6

-
0.04

GPS 0
1–2

1
2.21

-
1.17–4.18

-
0.02

1
3.12

-
1.41–6.89

-
< 0.01

*Cancer staging followed the Union for International Cancer Control 8th edition guidelines. HR: hazard ratio; CI: confidence interval; BMI: body mass index; ECOG PS: 
Eastern Cooperative Oncology Group performance status; SCC: squamous cell carcinoma; GEJ: gastro-esophageal junction; GPS: Glasgow Prognostic Score
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and inclusion criteria from clinical trials [16, 17], poten-
tially offering a widely acceptable definition for many 
physicians. As global populations age and more EC diag-
noses occur at advanced stages, especially during the 
COVID-19 pandemic era, the population of initially frail 
EC patients is on the rise [24, 25]. Our study’s insights 
could significantly assist physicians in clinical practice 
and decision-making.

The approach to evaluating dysphagia improvement 
varies among studies. For instance, the SERIC study 
using the Mellow and Pinkas scale indicated a mean DS 
improvement to 1.0–1.2 points within 1 or 2 weeks [11]. 
Another report demonstrated a median DS improvement 
to 1.0–2.0 post-SEMS insertion [26], recruiting patients 
with DS ≥ 2 [11, 26]. In the present study, the mean or 
median DS was evaluated because of the difficulty in 
distinguishing between DS 0 and 1 retrospectively. Nev-
ertheless, 54.3% of our patients exhibited an assumed 
similar improvement to DS 0–1, aligning with previous 
findings.

We focused on identifying predictive factors for 
improving DS to ≤ 1 because patients in this category do 
not require severe dietary restriction. DS 3–4 and GPS 
1–2 emerged as risk factors associated with failure to 
achieve DS ≤ 1. Dysphagia in patients with EC may cor-
relate with interrupted peristalsis [27]. In patients with 
severe dysphagia, peristalsis is assumed to be exacer-
bated by tumor invasion, which may hinder the efficacy 
of esophageal stenosis improvement in addressing dys-
phagia. GPS is a prognostic factor that reflects nutri-
tional status and inflammation [21, 22]. It is assumed that 
cancer cachexia might be advanced in patients with GPS 
1–2 patients, potentially accompanied by appetite loss or 
swallowing dysfunction [4]. Regarding prognostic factors, 
we identified three poor prognostic factors: clinical stage 
IV, primary tumor location in the GEJ, and GPS 1–2. 
In this study, fatal aspiration pneumonia occurred in 2 
patients with GEJ cancer despite antireflux valve-inserted 
SEMS, hence contributing to GEJ cancer as a poor prog-
nostic factor. The success rate for DS improvement to 
≤ 1 and OS was stratified by the number of risk factors. 
These risk factors could be useful in efficiently selecting 
candidates for esophageal SEMS insertion among initially 
frail patients with EC.

Three fatal cases of AEs, including perforation and 
aspiration pneumonia, were observed in this study, con-
sistent with reports from previous studies [11, 14, 26]. No 
unexpected AEs were encountered by our team. Notably, 
aspiration pneumonia emerged as the most frequent AE. 
GPS 1–2 was associated with the occurrence of AEs in 
the univariate analysis. Patients with poor nutrition were 
more likely to be bedridden, increasing the risk of aspi-
ration pneumonia. As these three fatal AEs occurred 
within 1 week following SEMS insertion, they could be 
associated with the treatment. It is crucial to proactively 
manage such AEs post-esophageal SEMS insertion and 
carefully consider SEMS insertion for patients antici-
pated to have challenging improvements in dysphagia.

The present study has several limitations. First, it was 
retrospective and conducted at a single institution, 
involving a limited number of patients. Due to the limited 
number of adverse events, multivariate logistic regression 
analysis could not effectively identify predictive factors 
for their incidence. Second, DS and AEs were assessed 
only in the short-term. Typically, our patients were dis-
charged within a week post-SEMS insertion, transitioning 
to palliative care at home or in a unit. Because the SERIC 
study indicated DS improvement within 1 or 2 weeks, 1 
week might be sufficient to evaluate the best point of DS 
[11]. However, our follow-up period was insufficient to 
evaluate long-term outcomes of DS and AEs. Third, while 
we identified factors for predicting dysphagia relief and 
poor prognosis, these factors were not validated. Fourth, 
quality of life (QOL) metrics were not captured in the 

Table 4  Predictive factors for incidence of adverse events on 
univariate logistic regression analysis

Univariate analysis
OR 95% CI P Value

Age (years) < 75
≥ 75

1
0.31

-
0.06–1.67

-
0.17

Sex Male
Female

1
0.76

-
0.08–7.37

-
0.81

BMI, kg/m2 ≥ 18.5
< 18.4

1
3.33

-
0.60–18.70

-
0.17

ECOG PS 2
3–4

1
4.60

-
0.82–25.90

-
0.08

Pathology SCC
Others

1
1.21

-
0.12–12.60

-
0.87

Comorbidity index 0
≥ 1

1
0.39

-
0.08–1.89

-
0.24

Clinical T stage* cT3
cT4

1
7.78

-
0.87–69.50

-
0.07

Clinical N stage* N0
N1-3

1
0.92

-
0.38–2.25

-
0.86

Clinical M stage* M0
M1

1
1.00

-
0.22–4.59

-
1.00

Dysphagia score 2
3–4

1
6.30

-
0.71–56.30

-
0.10

Primary tumor length, cm < 7.0
≥ 7.0

1
2.43

-
0.43–13.60

-
0.31

Number of metastatic sites 0–1
≥ 2

1
1.07

-
0.18–6.28

-
0.94

Primary tumor location Thoracic
GEJ

1
3.89

-
0.53–28.40

-
0.18

GPS 0
1–2

1
13.5

-
1.49–121.00

-
0.02

*Cancer staging followed the Union for International Cancer Control 8th edition 
guidelines. OR: odds ratio; CI: confidence interval; BMI: body mass index; ECOG 
PS: Eastern Cooperative Oncology Group performance status; SCC: squamous 
cell carcinoma; GEJ: gastro-esophageal junction; GPS: Glasgow Prognostic 
Score
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present study. Thus, the contribution of SEMS insertion 
to QOL improvement in initially frail patients with EC 
remains unclear.

Conclusions
Esophageal SEMS insertion was effective in alleviat-
ing dysphagia among initially frail patients with EC. 
Despite this relief, their overall prognosis remained poor, 
with dysphagia persisting in several cases. Furthermore, 
instances of fatal AEs were observed. It is imperative to 
cautiously identify suitable candidates for esophageal 
SEMS insertions, particularly considering the challenges 
of improving dysphagia in patients with DS 3–4 and GPS 
1–2. Further studies are essential to validate and substan-
tiate these findings comprehensively.
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