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Abstract

Palliative care modalities in esophageal cancer management focus on enhancing the
quality of life for patients. One such modality is esophageal stenting, primarily used to
relieve malignant dysphagia and esophageal leakage. It significantly improves patients’
nutritional intake, but also carries a risk of complications, including retrosternal pain,
bleeding, stent migration and aspiration pneumonia. These complications can potentially
impact the overall survival of patients; therefore, it is necessary to evaluate patients’
overall health before proceeding with esophageal stenting. Alternative interventions
such as total parenteral nutrition and gastrostomy tubes should be explored in cases
where complications from stenting outweigh benefits. This narrative review evaluates
the therapeutic and survival outcomes associated with esophageal stenting, examines
patient responses to the intervention and compares the clinical effectiveness of stenting
with that of other palliative care modalities.
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Introduction

Esophageal cancer (EC) is associated with poor prognosis, late diagnosis and a significant
variation in incidence, mortality and histological subtypes based on geographical loca-
tion. It is the sixth leading cause of cancer-related deaths and the eighth most common
cancer globally, with a poor 5-year survival rate of 25% [1].

The risk factors for EC can be categorised into genetic and non-genetic components.
Familial cases of EC are linked to germline mutations, typically present at a younger age
and are less likely to be associated with other risk factors for the disease [2, 3]. The
non-genetic factors contributing to the development of EC are multifaceted, and include
tobacco smoking, consumption of alcohol, hot beverages, nitrosamines, red meat, vitamin
C deficiency and low socioeconomic status [4].
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Palliative care for patients with EC focuses on managing symptoms and improving their quality of life. The symptomatic burden experienced
by individuals with EC that requires palliative care includes nausea, vomiting, dysphagia, anxiety and odynophagia. Management of dysphagia
includes nutritional modifications and medications aimed at shrinking the tumours [5]. Additionally, bypass surgeries and total parenteral
nutrition are used as alternative interventions for managing dysphagia in EC patients [6]. The endoscopic modalities used in the palliation of
dysphagia include laser ablation, photodynamic therapies, argon plasma coagulation (APC), cryo-ablation and esophageal stenting. Moreover,
non-endoscopic modalities like radiotherapy, brachytherapy and external beam radiation therapy also improve dysphagia in EC patients [7].

Esophageal stents are commonly used in the symptomatic management of dysphagia and esophageal leakage. While stents can significantly
improve dysphagia, the available data on stent placement before chemoradiotherapy (CRT) remains controversial due to the serious adverse
reactions associated with stent placement [7]. The high risks associated with esophageal stenting, such as stent migration, have greatly lim-
ited its clinical utility [8].

This review evaluates the advantages and disadvantages of esophageal stenting, its therapeutic outcomes and patient responses, and com-
pares the effectiveness of using stents to other palliative care modalities.

Methodology

This narrative review addresses the clinical outcomes and patient responses of esophageal stenting in EC patients. The search included
databases such as PubMed, Embase, Google Scholar and MEDLINE, covering articles published up to June 2025. Only studies published in
English were included. The search terms used were: ‘EC’, ‘stenting’, ‘stent’, esophageal stenting’, ‘esophagus’, ‘esophageal’, ‘clinical outcome’,
‘therapeutic outcome’ and ‘patient response’.

Esophageal stenting

Types of esophageal stents

Table 1 shows a summary of the different types of esophageal stents, their descriptions and various efficacies.

Glasgow prognostic score (GPS) as a prognostic tool for esophageal stenting

The GPS is an inflammation-based score that combines the levels of proteins such as C-reactive protein (CRP) and albumin [13, 14]. The GPS
was originally used in the routine clinical assessment of colorectal cancers but has, over time, been applied to predict clinical outcomes across
several malignancies, including EC and gastric cancers [13, 15]. Patients are categorised into three groups based on their CRP and albumin
levels: GPS O, where patients have normal levels of both CRP and albumin; GPS 1, where patients have an abnormal value of either CRP or
albumin; and GPS 2, where patients have abnormalities in both CRP and albumin [16].

Table 1. A summary of the different types of esophageal stents, their descriptions and efficacy.

Type of stent Description and variation of the stent Efficacy

They may be uncovered, partially or fully covered. Covered | They have immediate relief for dysphagia of about
versions minimise tumour ingrowth but trade off with >90%.

SEMS higher migration rates. Long-term patency falls to about 60% with
Partially covered stents usually aim for a middle ground complications such as migration, obstruction and
[9,10] fistulas being substantial [10]

SEPS These types of stents are fully covered, removable and Help in immediate relief of dysphagia but they
well-suited for benign strictures. experience migration more frequently [10]

. . Designed to eliminate tumour removal procedures

Constructed from materials such as polydioxanone or 's m umou valp "

BDS oly-L-lactic acid [11] and reduce tumour growth. They have stent
poly migration of up to 77%, [12]
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Several studies have shown that the GPS is a valuable predictor of esophageal stenting clinical outcomes [17]. A cohort study of 209 patients
conducted at a tertiary institution in Leeds indicated that higher GPS recovery and survival scores at stent insertion were independently
associated with 30-day mortality [18]. The study showed a 30-day mortality of 5% for GPS O group, 23% in GPS 2 group and 33% for the GPS
2 group with the hazard ratio for the post-stent mortality being higher in the GPS 2 group (Adjusted hazard ratio = 2.4). Similarly, Vashist et
al [19] found that the median survival rate post-stenting dropped from about 21 months in GPS O group to about 4 months in GPS 2 group.
This information is summarised in Table 2.

Indications of esophageal stenting

Esophageal stenting is indicated for both benign and malignant conditions [12, 19].

Malignant indications for esophageal stents

The malignant indications include EC, malignant dysphagia and tracheoesophageal fistulas (TEFs). Esophageal stents show high immediate
success rates when used in the palliation of dysphagia in circumstances where there is unresectable EC or cardiac cancer [19]. self expanding
metal stents (SEMSs) have been used in the management of TEFs with a high success rate of over 70% [20].

Benign indications of esophageal stents

Esophageal stents have been used in the management of refractory strictures, leaks and perforations [12] with self-expanding plastic stents
(SEPSs) and biodegradable stents (BDSs) being used for post- dilation refractory strictures [20]. In esophageal leaks and perforations, stents
have an efficacy of 80%-90% in sealing the defects [21, 22].

Contraindications of esophageal stents

Despite the various uses of esophageal stenting in palliative care, it is contraindicated in circumstances where the risks outweigh the benefits
[23]. These include: when life expectancy is very limited (less than <4 weeks), when there are proximal lesions within 2 cm of the proximal
esophageal sphincter, when the perforation risks outweigh the benefits, uncorrectable coagulopathy, potential for significant airway com-
pression and recent high-dose CRT within 3-6 weeks.

Table 2. Table summarising the GPS scores and their expected outcomes.

GPS category CRP level Albumin level Definition Clinical outcomes in esophageal stenting
GPS 0 <10 mg/L > 35 g/L Norr.n.al inflammatory and Best. prognosis; ~5% 30-day mortality; median
nutritional status survival ~21 months
GPS 1 > 10 mg/L or < 35 g/L A.bnormal value in Intermediate prognosis Mod.erate increase in early mortality and reduced
either marker survival
. . . Worst prognosis; 23%-33% 30-day mortality;
El fl h
GPS 2 > 10 mg/L <35¢g/L evated |n. amrrlatlon wit median survival ~4 months; adjusted HR for
hypoalbuminemia .
post-stent mortality = 2.4
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Advantages and disadvantages of esophageal stenting

Table 3 shows a summary of the advantages and disadvantages of esophageal stenting.

Clinical outcomes of esophageal stenting

Stent placement in patients suffering from EC is an effective and reliable intervention for dysphagia and serves to improve their nutrition as
they undergo neoadjuvant therapy, despite migration occurring in response to therapy [27]. A 1996 study done by Winkelbauer et al [28]
assessed the effectiveness of self-expanding uncoated nitinol stents. The mean dysphagia grade improved from 3.5 to 0.6 after the stents
were placed, and the patients had a mean survival of 5 months, with mortality being attributed to disease. Three patients were still alive at
the end of the study, with the dysphagia greatly improved; grade 1 in one patient and grade O in two [28]. A study done by Reijm et al [29]
involving 997 patients who received SEMS to assess clinical outcomes over time surprisingly found contradicting information to this. 31% of
these patients had recurrence of dysphagia, with evident stent migration. Furthermore, retrosternal pain appeared to be the most common
side effect observed in these patients [29]. Sasaki et al [30] found that combining radiotherapy with stent placement resulted in more compli-
cations compared to using stents alone, a finding that was statistically insignificant. Furthermore, the complications were not life-threatening,
especially with the use of a fully covered self-expanding metallic stent (FCSEMS) [30].

Different types of stents vary in their effectiveness and potential complications. A review by Yang et al [31] found that anti-reflux stents
provide better relief from dysphagia, reduce acid reflux and have fewer complications compared to conventional metallic stents. Additionally,
brachytherapy has been associated with a higher chance of survival, making it a valuable alternative to traditional self-expanding metallic
stents, particularly when combined with radiation therapy [31]. According to Siersema et al [32], three types of covered metal stents - the
Flamingo Wallstent, Ultrflex Stent and Z Stent - did not differ in their effectiveness in providing palliation to patients. However, complica-
tions resulting from these stents such as tumour growth and stent migration, were non-significant and stent migration can be managed by
reducing the diameter of the stent [32]. A systematic review and meta-analysis by Fuccio et al [33] showed no significant differences in suc-
cess rates between treatment with SEMSs, SEPS and BDS, as well as migration rates.

Esophageal stent placement before neoadjuvant CRT is associated with increased toxicity and a low overall survival rate. A retrospective
study by Francis et al [34] demonstrated that esophageal stent placement before CRT was associated with Grade >3 acute toxicities (p <
0.01), esophageal toxicity (39% versus 20%, p = 0.05), dehydration (29% versus 13%, p = 0.07) and anorexia (14% versus 5%, p = 0.13) for
the stent group and non-stent group, respectively. Furthermore, the overall survival was better for the non-stent group as compared to the
stent group (22.0 versus 11.5 months, respectively) [34]. Similarly, a study by Bakheet et al [35] evaluated the effect of prior chemotherapy
on SEMS placement using two cohorts: one that received chemotherapy before stent placement and one that did not. Chemotherapy did not
affect the clinical success of stent placement, with both groups having a success rate greater than 95% [35]. This was supported by a study
conducted in Finland by Helminen et al [36], which showed that esophageal stents were associated with a higher 90-day mortality. In their
analysis, the Cox proportional hazards model depicted a 1.29 HR for preoperative stenting against 1.25 HR for no stenting [36].

Table 3. Table summarising advantages and disadvantages of esophageal stenting.

Disadvantages
Advantages 8

Rapid symptomatic relief within days for approximately >90% of patients

administered [24] Stent migration can lead to perforation and retrosternal pain [25].

Uncovered stents increase chances of tumour ingrowths or overgrowth
[25].

Esophageal stenting is associated with complication such as
retrosternal pain, bleeding and perforations in 30% of patients and
obstruction and fistulas which occur as late events [26].

2 | Minimally invasive and can often be done outpatient

Wide variety of stents that have various features such as covering for
removal; BDS to avoid retrieval.
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Pre-esophagectomy stenting has been demonstrated to significantly worsen outcomes for patients with EC in terms of 3-year survival
and recurrence rates. A comprehensive multicenter study across European hospitals revealed that the use of SEMSs was associated with
increased mortality and morbidity compared to control groups that did not receive stents. Specifically, patients with SEMS had a median
recurrence time of only 6.5 months, while those in the control group experienced a longer median recurrence time of 9.0 months. Further-
more, the overall survival rate at the 3-year mark was only 25% for patients with stents, contrasting sharply with 44% for those in the control
group. These findings underscore the concerning implications of employing stent placements before esophagectomy, highlighting the need
for careful consideration of stenting in treatment planning for EC [37]. The adverse oncologic effect observed with the use of pre-operative
stents is biologically consistent and supported by a number of cohort and registry studies. Biologically, the placement of SEMSs can result
in recurrent radial stretch and micro-injuries to the esophageal wall, leading to local inflammatory responses, disruption of tissue planes and
potential release of tumour cells into peri-esophageal lymphovascular spaces, thus facilitating early disease spread [37]. Moreover, complica-
tions such as migration, pressure necrosis and perforation associated with stenting may delay definitive surgical resection or neoadjuvant
treatment, leading to suboptimal tumour control.

A Dutch nationwide study by Mariette et al [37] found a significant decrease in RO resection rates and a trend towards reduced disease-free
survival rates with stents, and increased complications with preoperative SEMS before esophagectomy. A recent meta-analysis including
more than 1,000 patients demonstrated a relative increase in mortality and recurrence with the use of preoperative stenting, suggesting the
hypothesis that the mechanical (and biological) changes associated with the stent may promote tumour progression rather than only pallia-
tion [39]. Taken together, these findings indicate that although SEMS can offer temporary dysphagia relief, the use of preoperative stents
introduces adverse oncological factors that have a negative impact on disease control and survival, suggesting that rigorous patient selection
and consideration of alternative nutritional or bridging measures, if possible, should be prioritised [40].

In a Belfast study by Gray et al [41] out of 53 patients who had SEMS inserted as an intervention for inoperable EC, 23 developed a total
of 27 complications, with only one patient surviving by the end of the study. Most of the mortality was as a result of advancement of the
underlying malignancy rather than the stent procedure; among the 52 patients who died, 37 succumbed to disease progression, while the
rest died from complications such as pneumonia [11], coexisting breast carcinoma [1] and 1 empyema following esophagectomy [1]. The
cause of death of one patient was unavailable [41]. Siersema et al [42] divided these complications for metal stent placement into two:
procedure-related and stent-related. Procedure-related events occurred in about a third of patients and included aspiration pneumonia,
chest pain, perforation, hemorrhage and fever, while those related to stents occurred in about 45% of patients and included bleeding, fistula
formation, gastroesophageal reflux, migration of the stents, obstruction of food boluses and tumour overgrowth [42]. A follow-up study on
100 patients observed tumour overgrowth in 33% of the patients, with tumour obstruction being evident at the gastroesophageal junction.
Esophageal perforations due to stent invasion into the walls of the esophagus were also observed, with a delayed mediastinal abscess occur-
ring in one of the patients, who later died from sepsis. These findings align with several studies that have linked the use of esophageal stents
to an increased risk of sepsis, mediastinal abscess formation [43], tumour perforation [37], bleeding, aspiration and formation of fistulas [44].

Retrosternal pain is a predictable outcome of esophageal stenting that affects the quality of life among EC patients. Multiple studies have
pointed out retrosternal pain to be the single most common side effect of esophageal stenting. For instance, in a study conducted by Bektas
et al [45], 56.9% of the patients recruited in the retrospective analysis experienced retrosternal pain post-stenting, which responded well to
non-steroidal anti-inflammatory drugs (NSAIDs).

Patient response

Psychosocial, physical and emotional impact

Physical impact

The primary physical benefit reported by patients following esophageal stenting is the rapid and significant relief of dysphagia. As previously
mentioned, studies consistently show technical and clinical success rates above 90% for self-expandable metallic stents (SEMSs), with most
patients experiencing near-immediate improvement in swallowing and nutritional intake [46]. In a multicenter cohort study, 85% of patients
reported marked improvement in food passage following stent insertion [26].
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Nonetheless, stents are associated with notable adverse physical effects. Retrosternal chest pain is frequently reported, especially during
the initial days post-procedure. Furthermore, complications such as bleeding, reflux, aspiration pneumonia and stent migration can worsen
the patient’s physical well-being [47]. Long-term survivors frequently require reinterventions due to tumour overgrowth, ingrowth or stent
blockage. In one cohort study of 100 patients with malignant esophageal strictures, 78% of those surviving beyond 120 days experienced
recurring dysphagia and required further treatment, with a mean interval of approximately 80 days to reintervention [43].

Psychosocial impact

The psychosocial burden of living with an esophageal stent is often under-discussed in clinical literature, yet it plays a significant role
in patient adaptation and well-being. In a prospective study assessing quality of life, patients expressed improved social functioning and
reduced isolation following relief from dysphagia [26]. The ability to dine with others and participate in social gatherings around meals,
which had previously been avoided due to fears of choking or embarrassment, was considered a significant benefit. However, some patients
report feelings of bodily foreignness, fears about stent-related complications and limitations in dietary choices, contributing to anxiety and
social withdrawal. A randomised prospective study comparing covered Ultraflex stent placement with single-dose brachytherapy found that,
although dysphagia improved more rapidly with stent placement, generic health-related quality of life (including emotional and social func-
tion) deteriorated over time in the stent group, suggesting that stent-related anxiety and lifestyle restrictions may outweigh initial benefits
in psychosocial domains [48].

Emotional impact

Emotionally, the relief of dysphagia often elicits a sense of hope, improved dignity and emotional recovery in patients. Stent insertion has
been described as a ‘second chance at eating’ by patients previously forced to rely on feeding tubes or pureed diets. Relief of a major symp-
tom can also offer psychological reprieve, especially in palliative care contexts where quality of life is prioritised [26].

However, some emotional responses are less positive. The awareness that stenting serves a palliative rather than curative purpose can pro-
voke sadness, anxiety or existential distress. In a retrospective study of patients undergoing CRT for locally advanced EC, those with esopha-
geal stents experienced significantly higher rates of severe acute toxicity, such as esophagitis, dehydration and anorexia, and had poorer
overall survival (median 11.5 versus 22.0 months; hazard ratio 2.3) compared to patients treated without stents. This greater physical burden
likely amplifies emotional distress, undermining initial psychosocial benefits [34].

Overall, the patient response to esophageal stenting is multifaceted. While many individuals gain substantial physical and psychosocial ben-
efits, a subset encounters recurrent complications and emotional struggles that demand ongoing support from multidisciplinary care teams.

Functional and nutritional improvement - European Organisation for Research and Treatment of Can-
cer Quality of Life Questionnaire-Oesophageal Module (EORTC QLQ-OES18)

The EORTC QLQ-OES18 is a validated tool used to assess disease-specific quality-of-life domains in patients with EC. It focuses on dyspha-
gia, nutritional status, reflux, choking, eating difficulties, pain and speech-related functions [49]. Esophageal stenting, primarily employed
as a palliative measure, significantly influences these functional domains, often offering measurable improvements in short-term physical
functioning and nutritional intake.

Stent placement has consistently been shown to alleviate dysphagia, the most prominent symptom in EC. Dysphagia scores, as captured
in QLQ-OES18, tend to improve significantly within days after stent insertion, allowing patients to resume oral feeding and avoid enteral
tube dependence [48]. The benefits of stenting extend to specific QLQ-OES18 domains such as ‘eating with others, ‘reflux’ and ‘dry mouth,
reflecting not just physical improvement but also social re-engagement and comfort during meals. Notably, patients report better appetite
and weight maintenance, especially when stenting is performed early in the disease course or before severe nutritional compromise [43].
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However, the long-term functional benefits of esophageal stents are limited by complications such as tumour ingrowth or overgrowth, stent
migration and aspiration. These adverse events can result in recurrent dysphagia and secondary decline in QLQ-OES18 scores. Importantly,
while stenting provides rapid symptomatic relief, long-term dysphagia outcomes and quality of life often worsen compared to brachytherapy.
A multicenter randomised trial of 209 patients found that although dysphagia improved more quickly after stent placement, long-term dys-
phagia relief was superior in the brachytherapy group, which also experienced fewer complications and better generic quality-of-life scores
[26, 50].

In addition, nutritional indices such as serum albumin levels, body weight and caloric intake often stabilise or improve temporarily following
successful stent placement. Some studies have used nutritional screening tools alongside the EORTC QLQ modules to show a reduction in
malnutrition risk post-stenting, particularly when dietary counseling is included in post-intervention care [51].

Ultimately, the EORTC QLQ-OES18 demonstrates that while esophageal stenting is not curative, it is functionally restorative. By reducing
dysphagia and facilitating normal eating behaviour, it plays a critical role in improving patient autonomy, energy levels and physical strength
during palliative care.

Pain and discomfort - retrosternal pain

The type and design of the stent influence the intensity and duration of retrosternal pain. FCSEMS are often associated with more mucosal
pressure and friction compared to partially covered or uncovered stents, potentially increasing pain frequency [51]. Additionally, the place-
ment of esophageal stents was previously considered relatively contraindicated due to elevated risks of complications, including perforation,
pulmonary aspiration, migration of the stent into the hypopharynx often intolerable sensation of a foreign body [52].

Management of retrosternal pain post-stenting typically includes short-term administration of analgesics, particularly NSAIDs or mild opi-
oids. Proton pump inhibitors may also reduce associated reflux-related symptoms. However, persistent pain warrants investigation for com-
plications such as stent misplacement, esophageal perforation or pressure necrosis [47].

Patient satisfaction

Patient satisfaction reflects improvements in specific domains of the EORTC QLQ-OES18 questionnaire, such as the ability to eat in public,
reduced choking episodes and decreased anxiety around meals [49]. The restoration of these functions often allows patients to re-engage in
previously avoided social situations, which reinforces emotional resilience and a sense of normalcy despite the terminal nature of the disease
[26].

However, satisfaction may decline over time due to resulting complications and should the need for reintervention arise, can negatively
impact the patient’s overall experience and confidence in the efficacy of the intervention [43].

Additionally, psychological adaptation and pre-procedural counseling play a role in shaping satisfaction. Patients who are adequately informed
about the purpose, limitations and possible outcomes of stenting are more likely to express positive satisfaction regardless of the presence of
minor complications [47]. Conversely, those who expected long-term or curative effects from the procedure may experience disappointment
or emotional distress when symptoms recur or new complications emerge.

Comparison to other treatment modalities
SEMSs have been shown to have fewer incidences of complications, whether early or delayed, compared to latex prostheses. Recurrent dys-

phagia was, however, not different between metallic stents and latex prostheses. Further analysis showed that treatment with radiotherapy
or chemotherapy before SEMS or latex prostheses placement exacerbates device-related complications [53]. Surgical treatment of EC, such
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as esophageal exclusion, esophageal bypass and fistula resection, is associated with high procedure-related risk, especially in advanced dis-
ease. Retrospective studies have shown that the use of esophageal stents for TEF secondary to EC provides better survival outcomes and
better infection control in comparison to gastrostomy. Gastrostomy or jejunostomy had been used earlier for the management of TEF before
the introduction of stenting. This study has, however, led to the consideration of esophageal stents and a first-line treatment in the manage-
ment of TEF [54].

Other studies show that irradiation stenting may prolong survival rates in comparison to stenting alone in the treatment of EC [55]. In a
randomised controlled trial, stenting provided a rapid and effective relief of dysphagia in the short term, with brachytherapy having more
symptomatic relief long-term [56]. Brachytherapy is suitable for patients with unresectable tumours, predicted long-term survival (young,
small tumour, no metastases, good performance status) and cancer developing near the upper esophageal sphincter. On the other hand,
SEMS is preferred in patients with poor survival outcomes (4-5 months), TEF and recurrent EC after CRT or brachytherapy [57]. Studies
comparing the survival outcomes in patients using APC and SEMS have shown no significant differences when APC or SEMS is used alone.
The survival rate, however, increases when the two modalities are used together, with APC being the primary palliative modality and SEMS
being used secondary to APC failure or when patients cannot tolerate repeated endoscopies [58]. Percutaneous gastrostomy provides better
maintenance of nutritional status, as evidenced by higher serum albumin levels and reduced weight loss, as well as prolonged survival rates
and fewer complications, including reduced local pain and decreased device dislodgment, compared to SEMS in the treatment of EC [59].
For patients undergoing CRT, the use of esophageal stents is associated with worse pain, decreased albumin and reduced overall quality of
life when compared to tube feeding. In further analysis, patients using esophageal stents experience significantly more weight loss, while the
patients using nasogastric tubes need narcotics for retrosternal pain relief [60]. Esophageal balloon dilatation is preferably used for benign
stenosis, while esophageal stent is approved only for malignant strictures, with both having a 90% success rate [61]. This information is sum-
marised in Table 4.

Emerging trends and future directions

Esophagectomy is one of the minimally invasive methods used in patients diagnosed with EC. This is especially in cases of advanced disease
where the tumour has invaded the submucosa. Despite the advantages of esophagectomy in the management of these cases, it has, however,
been associated with severe complications such as anastomotic leakage [62]. There are different modalities of esophagectomy that have
been used in the management of these patients. Initially, open transthoracic esophagectomies were used until minimally invasive methods
were developed. The most recent development has been robot-assisted minimally invasive thoraco-laparoscopic esophagectomies. The
robot-assisted method has been found to result in less blood loss and fewer cases of pulmonary and cardiac complications [63].

Table 4. Table comparing esophageal stenting with other treatment modalities.

Type of stent / stent-based

Advantage over SEMS Disadvantage
approach

Higher early and late complication rates; no reduction in

Latex prosthesis None demonstrated over SEMS .
recurrent dysphagia

Irradiation stenting (SEMS +
radiotherapy)

Increased device-related complications, particularly after RT/

Improved survival compared with SEMS alone cT

Rapid and effective short-term relief of dysphagia; Higher pain burden, weight loss and reduced quality of life

SEMS (standard) preferred in poor prognosis, TEF and recurrent disease during CRT

SEMS versus brachytherapy
(comparative)

Inferior long-term symptom control compared to

Faster dysphagia relief in the short t
aster dysphagia relief in the short term brachytherapy

Improved survival when used after APC failure or when

SEMS djunct to APC
asadjunctto repeated endoscopy is not tolerated

SEMS-related complications remain

Worse pain, reduced albumin, greater weight loss and poorer

SEMS in CRT patients Maintains luminal patency and oral intake QOL compared to tube feeding
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Conventionally, self-expandable metal and SEPS have been used. However, they are associated with complications such as migration and
restenosis. Innovation has led to the devising of biodegradable materials, including synthetic polyester polymers and magnesium-based
alloys as stents. Several synthetic polymers have been approved for use as synthetic polymers by the US Food and Drug Administration,
including and not limited to polydioxanone, poly-L-lactide, poly (1.3-trimethylene carbonate) and poly (lactic-co-glycolic acid) are being used
in research efforts. For these named polymers, their products after degradation are water and carbon dioxide, which means less toxicity to
the human body. Of importance to note, is that the BDS are not as stiff and strong as the metal and plastic stents hence have been found
to be associated with early displacement and increased susceptibility to acidic environment in the gut leading to a faster degradation [64].

Stent blockage is a challenge commonly faced with the use of self-expanding stents. Drug-eluting stents were a new advancement where
the sustained release of docetaxel (DTX) loaded stents was devised. The stents are prepared by dip-coating the dip nitinol stents with DTX-
polyurethane [65]. The drug-eluting stents are composed of three sections: the stent body, the stent coating and an anti-proliferative drug
portion. The anti-proliferative sections function to localise the drug and reduce the potential systemic cytotoxicity.

As is the case in many industries, technology has been devised to develop 3D printing of stents, which are designed and customised to be
tubular, flexible polymer stents with spirals. The stents customised with spirals have been proven to have a higher anti-migration force than
the stents that do not have spirals, and they had a significantly reduced migration distance. This has proven that the 3D customisable printing
of stents is promising in the management of esophageal malignancies and even benign obstructions [66].

Conclusion

Since the 1970s, esophageal stents have been effective in treating and providing palliative care for EC and other related conditions or side
effects that may result from it, such as fistulas, leaks and strictures. Since then, they have undergone significant advancements, starting with
rigid prosthetics that were linked to high rates of complications and morbidity. Today, they are made of durable polymers and metal alloy
compounds, such as SEPS and self-expanding esophageal metal stents. The clinical results of esophageal stent use are anticipated to improve

further with the development of biodegradable, adjunct-embedded and 3D-printed stents. In most cases, palliative brachytherapy and CRT
have been shown to provide superior long-term outcomes for dysphagia alleviation than metal and polymer stents.
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