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Abstract
Purpose  Self-expandable metallic stents (SEMS) provide immediate but nondurable dysphagia relief in esophageal cancer, 
while external beam radiotherapy (EBRT) provides slower, more durable dysphagia relief. While the combination of SEMS 
with EBRT would seem to offer both rapid and durable dysphagia relief in the palliative setting, there remains controversy 
on its safety and efficacy. We investigated patient outcomes regarding EBRT after SEMS placement in patients with incur-
able esophageal cancer at a regional Canadian cancer program.
Methods  We conducted a single-centre retrospective chart review from January 2010 to July 2020 to compare stent-related 
complications and survival in patients with incurable esophageal cancer treated with SEMS alone or SEMS + EBRT at 
Kelowna General Hospital.
Results  66 patients were included in the SEMS alone group and 26 in the SEMS + EBRT group. Patients treated with SEMS 
alone showed an average of 3.05 fewer stent-related complications compared to patients who received SEMS + EBRT. The 
SEMS alone group also had 9.05 greater odds of experiencing higher grade complications compared to the SEMS + EBRT 
group (p < 0.001). Patients in the SEMS + EBRT group survived significantly longer than those treated with SEMS alone, 
with a median overall survival of 163.5 days and 65 days, respectively.
Conclusions  SEMS monotherapy was associated with significantly fewer, yet higher grade stent-related complications com-
pared to palliative EBRT after SEMS placement. SEMS + EBRT treatment was associated with significantly prolonged 
survival compared to SEMS alone. Prospective studies are needed to confirm these findings.
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Introduction

Esophageal cancer is the eighth most common cancer glob-
ally and the sixth leading cause of cancer deaths [1]. In 
British Columbia (BC), 355 new esophageal cancer cases 

were diagnosed in 2017 with a dismal observed five-year 
survival of 13% [2]. This poor prognosis is attributed to the 
disease’s late clinical presentation, resulting in the major-
ity of tumours being diagnosed at an unresectable or meta-
static stage [1]. The most common presenting symptom is 
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dysphagia which occurs in 74% of patients at diagnosis [1]. 
For patients with unresectable tumours experiencing dyspha-
gia, one of the standard methods of palliation is insertion of 
an esophageal self-expanding metal stent (SEMS) [3].

While SEMS are effective at providing immediate dys-
phagia relief, their utility is limited due to complications 
such as stent migration and blockage, leading to recurrent 
dysphagia [4]. Another modality for treating tumour-related 
dysphagia is external beam radiotherapy (EBRT), which 
provides more durable dysphagia relief but may require up 
to 6 weeks for maximum benefit [4]. The combination of 
esophageal SEMS placement with subsequent EBRT may 
provide optimized palliation with short- and long-term 
dysphagia relief, potentially leading to improved overall 
survival [5]. Additionally, post-stent EBRT may prevent 
stent blockage due to tumour in- or over-growth, reducing 
the need for re-intervention [4]. Despite the potential ben-
efits of SEMS with EBRT, this therapy option is often not 
advised because of increased risk of major adverse events, 
such as esophageal fistula and massive gastrointestinal (GI) 
bleeding [5, 6]. The question of whether EBRT should be 
utilized when SEMS are present is debated in the literature 
and among physicians [3–5]. The lack of consensus on the 
issue results in ambiguity regarding best treatment practices 
to palliate patients with esophageal cancer.

A recent randomized controlled trial conducted in the 
UK compared the efficacy of EBRT versus usual care alone 
after SEMS insertion in preventing worsening dysphagia 
in patients with advanced esophageal cancer [3]. They 
concluded that EBRT after SEMS should not be routinely 
offered because it does not demonstrate further benefit com-
pared to SEMS alone, except for patients who are at high risk 
of tumour bleeding [3]. Alternatively, a similarly designed 
randomized trial concluded that post-stent EBRT produces 
sustained dysphagia relief and prolongs overall survival in 
inoperable esophageal cancer [4]. Lastly, an earlier survey 
of Japanese therapeutic radiology departments, without a 
control group, found that esophageal cancer patients receiv-
ing stents before or during EBRT are at high risk of life-
threatening complications, including hematemesis, esopha-
geal fistula and pneumonitis, and stated that stenting should 
be postponed until after radiation therapies have been trialed 
[6]. Contradictory results among these studies warrant fur-
ther investigation to understand the safety and efficacy of 
SEMS with EBRT in palliative esophageal cancer.

In the present study, we conducted a single-centre retro-
spective chart review of patients treated with SEMS alone 
versus SEMS with palliative EBRT at Kelowna General 
Hospital (KGH). This study aims to understand local patient 
outcomes to inform best practices in palliating dysphagia for 
esophageal cancer patients. Our study will create a repre-
sentative source for Interior and Northern BC physicians to 
consult when developing future treatment plans.

We hypothesized that patients receiving SEMS plus 
EBRT would have longer survival, but experience a greater 
number and increased severity of stent-related complications 
compared to patients treated with SEMS alone. Addition-
ally, we hypothesized that, among patients receiving EBRT, 
higher radiation dose would have a detrimental impact on 
complication number and severity.

Methods

Patients

After harmonized research ethics board approval and waiver 
of patient consent for our chart review, we reviewed KGH 
Thoracic Surgery department patient records via Accuro 
EMR to identify eligible patients via consecutive conveni-
ence sampling. We reviewed 255 patient charts for potential 
inclusion in the study. Eligible patients were included in one 
of two treatment groups. The SEMS alone control group 
included patients who had an esophageal stent placed and 
never received esophageal EBRT, and the SEMS + EBRT 
group received palliative esophageal EBRT while an esopha-
geal stent was in place.

For both groups, eligible patients were those with unre-
sectable esophageal cancer who never received any form 
of curative-intent treatment and had an esophageal SEMS 
placed at KGH Thoracic Surgery from January 1st, 2010, to 
July 24th, 2020. KGH Thoracic Surgery is a centralized sur-
gical service that provides all thoracic surgery procedures, 
including SEMS placement, for patients across interior and 
northern BC. Exclusion criteria included patients without 
esophageal cancer who received SEMS placement, radioac-
tive stent placements, and patients who had an esophagec-
tomy. Patients who had radiotherapy to or near the esopha-
gus before stent placement were also excluded. Patients in 
the SEMS alone group who had post-stent radiotherapy near 
but not targeting the esophagus were excluded. Patients in 
the SEMS + EBRT group were excluded if they received a 
curative-intent EBRT dose or if their stent was removed or 
migrated fully out of the radiotherapy field before EBRT.

Procedures

Patient demographics, treatment conditions, stent-related 
complications, and mortality details were collected via a 
standardized form. Data abstraction forms were completed 
using patient records on BC Cancer’s Cancer Agency Infor-
mation System (CAIS) and KGH Thoracic Surgery’s Accuro 
EMR software before de-identification. Recorded stent-
related complications included stent food impaction, tumour 
in- or overgrowth, stent migration, dysphagia, gastroesoph-
ageal reflux, anorexia, malnutrition, nausea, esophagitis, 
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esophageal stricture, ulcer, pain, perforation, fistula or 
hemorrhage, hematemesis, melena, aspiration/pneumonia 
and cardiac tamponade. Complication grade was recorded 
according to the Clavien-Dindo classification of surgical 
complications (Table 1) [7]. For the majority of complica-
tion types, only grades IIIa and above were recorded, as 
these complications required, at minimum, some surgical, 
endoscopic or radiologic intervention and would therefore 
be more objective and reliably reported than grades I and 
II. For complications directly involving the stent (stent food 
impaction, migration and tumour ingrowth or overgrowth), 
all grades were recorded because these complications are 
often surgical and would be inherently more objective and 
reliably reported at all severity levels. Analyses investigat-
ing stent-related complications used data on complication 
number and severity. Complication number data consisted of 
the total number of complications recorded for each patient. 
Complication severity data was reported as the highest com-
plication grade experienced by each patient. Repeat com-
plications were counted as separate occurrences if they had 
a new onset presentation after previous resolution. Addi-
tionally, one patient presentation or admission may have 
involved multiple complication types, which would have 
been counted as multiple complications. For both treatment 
groups, all complications occurring after 1st stent placement 
were recorded, meaning that some complications may have 
occurred before EBRT in the SEMS + EBRT group.

Analysis

Patient Characteristics and Treatment

Inferential statistics comparing patient baseline character-
istics and treatment details between the SEMS alone group 
and SEMS + EBRT group were conducted in GraphPad 

Prism 9 and Microsoft Excel 365. Shapiro–Wilk normality 
tests were conducted for continuous variables before com-
pleting Mann–Whitney tests for non-normally distributed 
variables and unpaired t-tests for normally distributed vari-
ables. Chi-square and Fisher’s exact tests were conducted 
on categorical variables. A significance level of p < 0.05 
was used.

Stent‑Related Complications, Survival and Follow Up

Descriptive statistics for stent-related complications, sur-
vival and follow up between treatment groups were com-
pleted in Microsoft Excel 365. Frequency, percentage, 
median and interquartile range (IQR) were reported.

Stent‑Related Complication and Survival Analyses

Multiple linear, logistic, and Cox proportional hazard (CPH) 
regressions and Kaplan–Meier survival analyses were con-
ducted for between-group comparison of the SEMS alone 
group to the SEMS + EBRT group. These analyses were 
performed using R version 4.2.1 and RStudio version 
2022.02.3.

Multiple linear regressions evaluated the association 
between treatment group and total number of stent-related 
complications. Multiple logistic regressions assessed the 
relationship between treatment group and severity of stent-
related complications.

We assessed overall survival from first esophageal stent 
insertion using a CPH model with death from any cause as 
the endpoint. Kaplan–Meier curves were used to estimate 
overall survival and Mantel–Haenszel log-rank test was 
applied for between-group comparisons.

All analyses were adjusted for age at first stent placement, 
days from diagnosis to first stent placement, first stent type 

Table 1   Clavien-Dindo 
classification of surgical 
complications [7]

CNS: central nervous system, IC: intermediate care, ICU: intensive care unit.
a Brain hemorrhage, ischemic stroke, subarachnoid bleeding, but excluding transient ischemic attacks.

Grade Definition

I Any deviation from the normal postoperative course without the need for pharmacological 
treatment or surgical, endoscopic or radiological interventions

Allowed therapeutic regimens are: antiemetics, antipyretics, analgesics, diuretics, electrolytes 
and physiotherapy. This grade also includes wound infections opened at the bedside

II Requiring pharmacological treatment with drugs other than such allowed for grade I compli-
cations. Blood transfusions and total parenteral nutrition are also included

III Requiring surgical, endoscopic or radiological intervention
  IIIa Intervention not under general anesthesia
  IIIb Intervention under general anesthesia

IV Life-threatening complication (including CNS complicationsa) requiring IC/ICU management
  IVa Single organ dysfunction
  IVb Multiorgan dysfunction

V Death
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placed (fully covered, partially covered, uncovered), chemo-
therapy status, esophageal dilation status, and esophageal 
tumour location (upper, middle, lower) [8]. Likelihood ratio 
tests were conducted to evaluate how well the inclusion of 
the exposure variable (i.e. treatment group) fits the data rela-
tive to when it is not included in the model. A significance 
level of p < 0.05 (2-tailed tests) was used.

SEMS + EBRT Group Analysis

Descriptive statistics of radiation details for the SEMS 
+ EBRT group was conducted in Microsoft Excel 365. 
Within the SEMS + EBRT group, multiple linear and logis-
tic regressions assessed the associations between radia-
tion dose, represented by equivalent dose in 2 Gy fractions 
(EQD2), and the number and severity of stent-related com-
plications, respectively. EQD2 was calculated using α/β 
= 10. These regressions used a significance level of p < 
0.05 and were adjusted for age at first stent placement, days 
from diagnosis to first stent, first stent type placed, history 
of chemotherapy, dilation, and esophageal tumour location.

Results

Patient Characteristics and Treatment

Baseline patient characteristics including age, sex and 
tumour staging at diagnosis are reported in Table 2 along 
with treatment details regarding chemotherapy, esophageal 
dilation, and stenting. No significant differences between 
treatment groups were identified for any of the characteris-
tics investigated. Of the 92 patients included in the study, 66 
(72%) were treated with SEMS alone while 26 (28%) were 
treated with SEMS + EBRT. For all included patients, the 
median age at esophageal cancer diagnosis was 70 years and 
the male:female ratio was 2.41:1. In each treatment group, 
over 80% of patients had lower esophageal tumours and over 
65% had adenocarcinoma histology. Across both groups, 26 
patients (28%) had received chemotherapy while 50 (54%) 
had received an esophageal dilation. The majority (67%) of 
patients included in the study received a partially covered 
stent for their first stent placement, while 33% received a 
fully covered stent and none had an uncovered stent placed 
first. For both groups, 20 patients had 2 stents placed, 3 had 
3, 1 had 4 and 1 patient had 7 stents placed. A total of 8 
patients had stent removals.

Stent‑Related Complications, Survival and Follow 
Up

Table 3 reports descriptive statistics for survival and follow 
up intervals, cause of death, and complication details for 

patients in each group. No patients were lost to follow up as 
date and cause of death were recorded for all patients and 
chart data was collected until last follow up. For all patients, 
the median number of days from a) diagnosis to death was 
120; b) first stent placement to death was 74; c) last follow 
up to death was 19.5; and d) diagnosis to last follow up was 
57. For 88% of patients, the primary cause of death was 
esophageal cancer. Three patients in each treatment group 
died of stent-related complications. 71% of the SEMS alone 
group and 19% of the SEMS + EBRT group had no stent-
related complications. Of the complications which were 
recorded (all grades for complications directly involving the 
stent and grades IIIa+ for all others), the most frequent maxi-
mum complication grade was IIIb in the SEMS alone group 
and IIIa in the SEMS + EBRT group. The highest number 
of separate complications counted in a patient was 27, this 
patient was in the SEMS + EBRT group. 16 complications 
were counted in a patient in the SEMS alone group, and 11 
were counted in a SEMS + EBRT patient. Across both treat-
ment groups, the 37 remaining patients who experienced 
complications each had a total of 9 complications or less. 
Table A11 reports, for each type and grade of complication 
directly involving the stent, the number and percentage of 
patients affected, and the absolute number of complications 
recorded. Among complications directly involving the stent, 
stent migration was the most common in both groups, with 
15% and 38% of patients experiencing this complication in 
the SEMS alone and SEMS + EBRT group, respectively. 
The most frequent grade for stent migration was IIIb in both 
groups. Table A2 reports the same parameters for compli-
cations not directly involving the stent (grades IIIa+ only). 
For both treatment groups, dysphagia was the most common 
complication not directly involving the stent, with 24% and 
58% of patients experiencing this complication in the SEMS 
alone and SEMS + EBRT group, respectively.

Stent‑Related Complication Analysis

Number of Complications

There was a significant effect of radiation status (i.e. treat-
ment group) on number of stent-related complications 
(F(1,83) = 14.13, p < 0.001) (Fig. 1, Table A3). Patients 
in the SEMS alone group experienced an average of 3.05 
(95% CI: [-4.67, -1.44]) fewer stent-related complications 
compared to those in the SEMS + EBRT group (Table 4). 
Furthermore, positive chemotherapy history for esophageal 
cancer showed a significant association with the number of 
stent-related complications experienced (F(1,83) = 19.2, 

1  All tables designated ‘A’ are provided in the Appendix found in 
Supplementary Information.
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Table 2   Baseline patient characteristics and treatment details

Characteristic SEMS Alone (n = 66) SEMS + EBRT (n = 26) p-value

Age (median, IQR) 70 (64–79.8) 68.5 (61.5–74) 0.285
Sex (%) 0.457
  Male 45 (68.2) 20 (76.9)
  Female 21 (31.8) 6 (23.1)

Tumour Location (%) 0.077
  Upper 0 (0.0) 1 (3.9)
  Middle 12 (18.2) 2 (7.7)
  Lower 54 (81.8) 23 (88.5)

T stage (%) 0.234a

  Tx 8 (12.1) 2 (7.7)
  T1 1 (1.5) 0 (0.0)
  T2 0 (0.0) 0 (0.0)
  T2 or T3 (can't specify) 48 (72.7) 18 (69.2)
  T3 5 (7.6) 6 (23.1)
  T4 4 (6.1) 0 (0.0)

N stage (%) 0.679
  Nx 14 (21.2) 4 (15.4)
  N0 13 (19.7) 3 (11.5)
  N1 7 (10.6) 2 (7.7)
  N2 6 (9.1) 2 (7.7)
  N3 26 (39.4) 15 (57.7)

M stage (%) 0.921
  Mx 12 (18.2) 5 (19.2)
  M0 18 (27.3) 8 (30.8)
  M1 36 (54.6) 13 (50.0)

Tumour grade (%) 0.072
  Gx 18 (27.3) 2 (7.7)
  G1 5 (7.6) 1 (3.9)
  G2 11 (16.7) 9 (34.6)
  G3 32 (48.5) 14 (53.9)

Tumour histologic type (%) 0.47
  Squamous Cell Carcinoma 13 (19.7) 5 (19.2)
  Adenocarcinoma 45 (68.2) 20 (76.9)
  Small Cell/Neuroendocrine 4 (6.1) 0 (0.0)
  Other/Undermined 4 (6.1) 1 (3.9)

Treatment characteristics
Chemotherapy (%) 0.203b

No chemotherapy 50 (75.8) 15 (57.7)
  Chemotherapy status unknown 0 (0.0) 1 (3.9)
  Chemotherapy before 1 st stent only 0 (0.0) 0 (0.0)
  Chemotherapy after 1 st stent only 12 (18.2) 8 (30.8)
  Chemotherapy before and after 1 st stent 4 (6.1) 2 (7.7)

Esophageal Dilation (%) 0.647c

  No dilation 29 (43.9) 13 (50.0)
  Dilation before 1 st stent only 27 (40.9) 11 (42.3)
  Dilation after 1 st stent only 6 (9.1) 0 (0.0)
  Dilation before and after 1 st stent 4 (6.1) 2 (7.7)

Age at 1st stent placement (median, IQR) 70 (64.3–79.8) 68.5 (61.5–74.0) 0.274
1st stent type placed (%) 0.323d

  Fully covered 24 (36.4) 6 (23.1)
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Table 3   Clinical results

IQR: interquartile range.

Survival, follow up and cause of death SEMS Alone (n = 66) SEMS + EBRT (n = 26)

Days from diagnosis to death (median, IQR) 102 (46–166.8) 208 (83–364.5)
Days from 1 stent insertion to death (median, IQR) 65 (24.8–139.3) 163.5 (64.3–311.8)
Days from last follow up to death (median, IQR) 18 (7.3–50) 24 (3.5–38.5)
Days from diagnosis to last follow up (median, IQR) 48 (23–137.8) 162 (57–302.3)
Cause of death (%)

  Esophageal cancer 58 (87.9) 23 (88.5)
  Stent-related complication (grade V) 3 (4.5) 3 (11.5)
  Other 2 (3.0) 0 (0.0)
  Unknown 3 (4.5) 0 (0.0)

Complications
Highest stent-related complication grade (%)

  No complication 47 (71.2) 5 (19.2)
  I 0 (0.0) 0 (0.0)
  II 0 (0.0) 0 (0.0)
  IIIa 3 (4.5) 10 (38.5)
  IIIb 12 (18.2) 8 (30.8)
  IVa 1 (1.5) 0 (0.0)
  IVb 0 (0.0) 0 (0.0)
  V 3 (4.5) 3 (11.5)

Total number of stent-related complications (%)
  0 47 (71.2) 5 (19.2)
  1 5 (7.6) 2 (7.7)
  2 3 (4.6) 4 (15.4)
  3+  11 (16.7) 15 (57.7)

p < 0.001) (Table A3). Patients who did not receive chemo-
therapy demonstrated an average of 3.93 (95% CI: [-5.71, 
-2.14]) fewer complications than those who did (Table 4).

Complication Severity

Table A4 shows the ANOVA for the logistic regression 
evaluating the effects of radiation status on the severity 
of stent-related complications. The results showed that 
patients who did not receive radiation post stent place-
ment had 9.05 (95% CI: [3.11, 26.27]) greater odds of 

experiencing higher grade complications compared to 
patients who received radiation (Wald χ2(1) = 16.39, p < 
0.001) (Table 4, Table A4, Fig. 2).

History of chemotherapy and age at first stent placement 
were also significantly associated with severity of stent-related 
complications (Table A4). Patients who did not receive chemo-
therapy had more severe complications relative to those who 
did by a factor of 9.35 (95% CI: [2.86, 30.61]) (Table 4). Fur-
thermore, the odds of experiencing more severe stent-related 
complications decreased with higher age at first stent place-
ment (Wald χ2(1) = 4.50, p = 0.034) (Table A4). Patients 
between the age of 50–65 years had 0.47 (95% CI: [0.23, 0.94]) 

Table 2    (Continued)

Characteristic SEMS Alone (n = 66) SEMS + EBRT (n = 26) p-value

  Partially covered 42 (63.6) 20 (76.9)
  Uncovered 0 (0.0) 0 (0.0)

Days from diagnosis to 1st stent (median, IQR) 23 (7.3–42.8) 31 (14.0–38.8) 0.287

IQR: interquartile range.
a T2 data was removed from Fisher’s Exact because 0 patients had T2 staging at diagnosis.
b Fisher’s Exact tested for differences between any timing of chemotherapy vs no chemotherapy.
c Fisher’s Exact tested for differences between any timing of dilation vs no dilation.
d  “Uncovered” data was removed from Fisher’s Exact because 0 patients received uncovered stents in both groups.
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odds of experiencing higher grade complications while those 
65–95 years had 0.22 (95% CI: [0.05, 0.89]) odds (Table 4).

Survival Analysis

Figure 3 displays the estimated Kaplan–Meier survival 
curve for overall survival. This analysis revealed a sig-
nificant difference in overall survival between treatment 
groups, with longer survival in the group receiving radia-
tion (log rank (Mantel-Haenzsel) χ2(1) = 4.00, p = 0.040) 
(Table A5). The median overall survival was 163.5 days 

(95% CI: [65, 302]) in the SEMS + EBRT group and 65 
days (95% CI: [36, 105]) in the SEMS alone group.

In the CPH analysis, time to all-cause mortality was 
associated with radiation status (Wald χ2(1) = 3.92, p = 
0.048) (Table A6). Patients who did not receive radia-
tion following stent placement had 1.68 (95% CI: [1.01, 
2.81]) times the hazard of all-cause mortality relative to 
those who did (Table 4). The likelihood ratio test indicated 
that radiation status is a meaningful parameter which is 
strongly associated with mortality (L.R. χ2(1) = 4.12, p = 
0.042) (Table A7).

Chemotherapy also showed a strong association with all-
cause mortality (Wald χ2(1) = 25.90, p < 0.001) (Table A6). 
Patients with no chemotherapy history had 5.28 (95% CI: 
[2.78, 10.01]) times the hazard of all-cause mortality com-
pared to patients who received chemotherapy (Table 4).

SEMS + EBRT Group Analysis

Radiation details for patients in the SEMS + EBRT treat-
ment group are reported in Table 5. All but one patient 
received a single course of radiation, and 22 of the 26 
patients completed their EBRT course as prescribed. The 
majority of patients (85%) received parallel-opposed pair 
planning and the median EQD2 was 23.3 (α/β = 10). Thir-
teen patients had a prescribed dose of 20 Gy in 5 fractions 
while 9 patients had 30 Gy in 10 fractions prescribed.

There were no significant associations between EQD2 
and the number or severity of stent-related complications 
(Table A8).

Fig. 1   Relationship between number of esophageal stent-related com-
plications and radiation status. SEMS: self-expanding metallic stent, 
EBRT: external beam radiotherapy 

Table 4   Survival and complication analyses parameters

SEMS: self-expanding metallic stent, CPH: Cox proportional hazard, EBRT: external beam radiotherapy

Effects of variables on 
number of complications in 
linear regression model

Estimated odds ratio for complica-
tion severity in logistic regression 
model

Estimated hazard ratio for days 
from 1 st SEMS insertion to all-
cause mortality in CPH model

Model predictor variables Effect [Lower 95% CI, 
Upper 95% CI]

S.E. Odds Ratio [Lower 95% CI, Upper 
95% CI]

Hazard Ratio [Lower 95% CI, Upper 
95% CI]

Age at first stent placement –0.30 [–1.41, 0.8] 0.55 0.47 [0.23, 0.94] 0.77 [0.55, 1.07]
Days from diagnosis to first stent 

placement
–0.09 [–0.23, 0.04] 0.07 1.03 [0.95, 1.11] 1.01 [0.97, 1.06]

First stent type placed (Fully 
Covered:Partially Covered)

–0.72 [–2.26, 0.83] 0.78 1.27 [0.5, 3.22] 0.99 [0.61, 1.63]

Chemotherapy (No:Yes) –3.93 [–5.71, –2.14] 0.90 9.35 [2.86, 30.61] 5.28 [2.78, 10.01]
Esophageal dilation (Yes:No) 1.24 [–0.19, 2.67] 0.72 0.70 [0.29, 1.67] 0.78 [0.5, 1.21]
Tumour esophageal location 

(Middle:Lower)
–0.11 [–2.09, 1.87] 0.99 0.61 [0.19, 1.99] 0.74 [0.4, 1.39]

Tumour esophageal location 
(Upper:Lower)

–4.18 [–11.05, 2.69] 3.45 14.73 [0.2, 1075] 1.28 [0.17, 9.84]

Radiation Status (SEMS 
Alone:SEMS + EBRT)

–3.05 [–4.67, –1.44] 0.81 9.05 [3.11, 26.27] 1.68 [1.01, 2.81]
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Fig. 2   Relationship between 
severity of stent-related com-
plications and radiation status. 
SEMS: self-expanding metallic 
stent, EBRT: external beam 
radiotherapy 

Fig. 3   Kaplan–Meier curves for 
all-cause mortality by radiation 
status. SEMS: self-expanding 
metallic stent, EBRT: external 
beam radiotherapy 
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Discussion

Our study investigated BC Interior patient outcomes regard-
ing the use of palliative EBRT after SEMS placement in 
palliative esophageal cancer. Addition of EBRT to SEMS 
was associated with a higher number and lower severity of 
stent-related complications as well as increased overall sur-
vival, suggesting that post-stent EBRT may have a neutral 
or at least non-detrimental effect on stent complications and 
may benefit survival, although the overall impact on quality 
of life is unclear.

Patients in the SEMS + EBRT group had a significantly 
higher number of stent-related complications compared to 
the SEMS alone group, including dysphagia, GI bleeding, 
stent food impaction, esophagitis and aspiration pneumonia. 
This finding is supported by Song et al. [9], who reported 
that patients treated with pre-stent radiation or stent alone 

had significantly less stent migration, fistulas, severe pain 
and massive bleeding than those treated with post-stent 
radiation. Our study expands on Song et al. by investigat-
ing a much greater variety of complications, including stent 
food impaction, stent tumour in- or overgrowth, esophageal 
stricture and esophagitis, to better characterize how pallia-
tive EBRT impacts stent-related morbidity. To our knowl-
edge, the present study is the first to assess how addition of 
EBRT impacts complication grade in patients with pre-exist-
ing SEMS. Similar to others [4, 9, 10], our study showed 
improved overall survival in the SEMS + EBRT group 
compared to SEMS alone. In the SEMS + EBRT group, 
our median overall survival of 163.5 days is comparable to 
Javed et al.’s [4] result of 180 days. However, this study’s 
SEMS alone median survival of 120 days is almost twice 
our value of 65 days [4]. Contrastingly, Adamson et al.’s 
[3] randomized controlled trial conducted in the UK found 
that addition of EBRT in patients with SEMS did not reduce 
dysphagia deterioration and resulted in no significant differ-
ence in overall survival or time to first stent complication 
or re-intervention. They did, however, find that EBRT after 
SEMS placement was associated with a reduced hazard of 
bleeding events [3]. Adamson et al.'s prospective design and 
larger sample size may explain this discrepancy from the 
present study’s outcomes [3], which may be affected by our 
smaller scale and retrospective design.

The increased incidence of stent-related complications in 
the SEMS + EBRT group suggests that complications asso-
ciated with each treatment modality may be additive. How-
ever, the decreased severity of complications associated with 
combined treatment may be because this complication effect 
is not synergistic, and radiation may be reducing the severity 
of stent-related complications. This would be a likely case 
for stent tumour in- or overgrowth, which would be reduced 
by post-stent radiation. However, stent migration could be 
worsened by EBRT, as radiation can cause tumour shrink-
age and subsequent loosening of the stent [10]. This notion 
is supported by our data as a notably greater proportion of 
patients experienced stent migration in the SEMS + EBRT 
group (38%) compared to SEMS alone (15%).

The observed survival benefit of adding EBRT to SEMS 
may be due to the tumoricidal effect of radiation on loco-
regional disease. Additionally, the combined modalities may 
provide sufficient dysphagia relief to improve patients’ nutri-
tional status. While this alone could significantly improve 
survival, it may also contribute to patients’ maintained per-
formance status and eligibility for further treatment, such as 
palliative chemotherapy. Additionally, it cannot be ignored 
that the survival benefit seen in the SEMS + EBRT group 
may be in part due to palliative chemotherapy treatment, 
especially as 38.5% of this group received chemotherapy 
compared to 24.3% of the SEMS alone group. Indeed, radia-
tion’s association with decreased mortality is not significant 

Table 5   SEMS + EBRT radiotherapy details

SEMS: self-expanding metallic stent, EBRT: external beam radio-
therapy, IQR: interquartile range, POP: parallel opposed pair, 
3DCRT: three-dimensional conformal radiotherapy, VMAT: volumet-
ric-modulated arc therapy, IMRT: intensity modulated radiotherapy, 
EQD2: equivalent dose in 2 Gy fractions.
a For the single patient who had 2 EBRT courses, details for each 
course were combined: EBRT type was the same for each course, 
EQD2 accounts for both courses, fraction number used was the sum 
of the 2 course’s fraction numbers, prescribed and completed dose/
fractionation used was from the 1st course only, and both courses 
were completed.

Number of esophageal EBRT courses (%)
  1 course 25 (96.2)
  2 courses 1 (3.9)

Days from 1 st stent placement to 1 st EBRT course 
start date (median, IQR)

41 (18.3–88)

RT Parametersa

EBRT type (%)
  POP 22 (84.6)
  3DCRT/4-field 3 (11.5)
  VMAT(IMRT) 1 (3.9)

EQD2 (median, IQR) 23.3 (23.3–32.5)
Fraction number (median, IQR) 5 (5–10)
Prescribed dose/fractionation (%)

  20 Gy/5 13 (50)
  30 Gy/10 9 (34.6)
  Other 4 (15.4)

Completed dose/fractionation (%)
  20 Gy/5 11 (42.3)
  30 Gy/10 8 (30.8)
  Other 7 (26.9)

RT course completed as prescribed (%)
  Yes 22 (84.6)
  No 4 (15.4)
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when patients who received chemotherapy are removed from 
both groups, indicating that patients who received both 
chemotherapy and radiation have a different mortality risk 
than those who received radiation alone. There is a need 
for further investigation with a larger sample size to bet-
ter characterize the effect of chemotherapy on radiation and 
mortality risk.

The present study suggests that the use of palliative radio-
therapy when indicated after stent placement is non-inferior 
to SEMS alone as it is associated with prolonged survival 
and reduced stent-related complication severity. However, 
the increased incidence of complications in the radiation 
group implies that combination therapy may have a clini-
cally significant impact on patient quality of life. Descrip-
tive statistics show that dysphagia, stent migration and 
esophageal stricture are the most frequent complications in 
the SEMS + EBRT group, indicating that the cost-benefits 
of dual treatment should be carefully considered when pal-
liating esophageal cancer. While several guidelines advise 
against EBRT with a SEMS in place [5, 11], our results sug-
gest that radiation oncologists should not withhold palliative 
radiotherapy in select esophageal cancer patients with SEMS 
due to concerns of major adverse events or lack of perceived 
benefit due to shortened survival.

The most notable yet unavoidable limitation of our study 
is the potential selection bias in which improved survival 
and decreased complication severity in the SEMS + EBRT 
group may have been due to radiotherapy being preferen-
tially offered to patients with higher functional status who 
were likely to survive longer and did not already have severe 
SEMS complications. Indeed, in the SEMS alone group, 
the median time from 1st stent placement to 1st complica-
tion was 25 days, while in the SEMS + EBRT group, the 
median time from 1st stent placement to start of EBRT was 
41 days. However, an unpaired t-test between these data 
sets reveals no significant difference between time intervals 
(t(43) = -0.0596, p = 0.953), suggesting that patients in the 
SEMS alone group did not experience complications sig-
nificantly earlier than EBRT was initiated in their SEMS 
+ EBRT counterparts.

Other limitations of this study include the retrospective, 
single-centre design and smaller sample size, which limits 
the statistical power of our chart review. Despite this, our 
robust statistical analysis adjusted for 6 potential confound-
ing variables in the complication and survival analyses, 
increasing the likelihood that differences between groups 
were due to EBRT status. Furthermore, patient charts may 
have been missing some complication data, especially if 
patients sought care for complications at hospitals outside 
Kelowna. To address this, we cross-referenced data between 
CAIS and KGH Thoracic Surgery records. Despite record-
ing data until last follow up and capturing date and cause of 

death in all patients, there may have been missing patient 
data between last follow up and death, as KGH Thoracic 
Surgery and Radiation Oncology departments do not have 
regular follow up schedules after SEMS or EBRT. Addition-
ally, while it was necessary to exclude grades I and II for 
most complication types to ensure consistency and reliability 
of data reporting, it may have resulted in some clinically 
significant stent-related complications not being captured 
in our chart review. Lastly, it is possible that patients in the 
SEMS + EBRT group received more post-stent follow up 
than the SEMS alone group, which may explain why there 
were more reported complications in the SEMS + EBRT 
group. This may also explain why the SEMS alone group 
had fewer, more severe complications, as the complications 
which were known to the care team may have only been the 
more severe ones. Unfortunately, this tendency of less severe 
complications to go undocumented in outpatients remains a 
known limitation of retrospective chart reviews.

The results of this study showed that addition of palliative 
EBRT to SEMS was associated with significantly improved 
survival and reduced stent-related complication severity 
compared to SEMS alone in esophageal cancer patients. 
However, patients in the SEMS + EBRT group experienced 
a significantly higher number of complications than those 
with SEMS monotherapy, aligning with previous litera-
ture which highlights safety concerns with this combination 
therapy. Further research investigating quality of life out-
comes in SEMS plus EBRT palliation would help elucidate 
the utility of this treatment option, particularly as palliation 
approaches often emphasize quality of life over longevity.
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