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Introduction/Background

Introduction

Approximately 22,370 new esophageal cancer (EC) cases were diagnosed in 2024, most presenting with dysphagia
due to tumor obstructing the lumen of the esophagus. Nutritional support is an integral part of medical care for
patients with EC, in both the curative and palliative settings. Esophageal stenting has the potential of palliating
dysphagia, improving nutrition, allowing weight gain, obviating the need for feeding tube placement, preventing
complications of esophageal obstruction such as aspiration, and improving quality of life (QolL). Potential risks
associated with the use of esophageal stents include migration, bleeding, fistula formation, tracheal compression,
impaction, and chest discomfort. Reintervention rates are as high as 50%, and late complications occur in up to
53%—65%.2* Stent placement in the setting of chemotherapy and/or radiation therapy also contributes to the risk of
complications associated with stent insertion.® In patients undergoing definitive or neoadjuvant chemoradiation
(CRT) with curative intent, esophageal stenting has been associated with significantly increased grade >3 acute
toxicities, fewer patients proceeding to esophagectomy, and worse overall survival (0S).5” Furthermore, self-
expanding stents (SESs) can increase radiation therapy planning target volumes (PTVs) and dose delivered to
surrounding organs at risk (OARs).2° In patients who had SES placed before radiation therapy, a dosimetric
comparison study found that lung V5, lung V10, and heart V40 constraints were achieved more often when planning
was based on pre-stent CT scans, with esophageal SES placement increasing the dose delivered to the lungs, heart,
and liver.® While there are potential benefits to stents, clear risks are also present. We seek to investigate the
balance between risks and benefits to stents for patients with malignant dysphagia in a range of clinical scenarios.

This systematic review summarizes the current evidence for the appropriate use of esophageal stents in patients
with EC. The Population, Intervention, Comparator, and Outcome (PICO) questions included: (1) What are the
risks/benefits of esophageal stents in patients with esophageal or Siewert |-l gastroesophageal cancer who are
candidates for resection +/- neoadjuvant therapy?, (2) What are the risks/benefits of esophageal stents in patients
with esophageal or Siewert I-1l gastroesophageal cancer with localized disease who are not candidates for resection
and are planned for definitive CRT?, (3) What are the risks/benefits of esophageal stents in patients with metastatic
EC or those who are not candidates for definitive local therapy?, (4) What are the risks/benefits of esophageal stents
in patients with esophageal or Siewert |-l gastroesophageal cancer with progressive obstructive symptoms following
definitive CRT and/or surgery?, and (5) What are the risks/benefits of esophageal stents in patients with EC with
tracheoesophageal (TE) fistula?

Methodology

This American Radium Society™ (ARS) Appropriate Use Criteria (AUC) multidisciplinary committee was comprised of
all key specialties (gastrointestinal and thoracic radiation oncologists, gastroenterologists, surgical oncologists,
medical oncologists, and radiologists). Using the Population, Intervention, Comparator, Outcome, Timing and Study
Design (PICOTS) framework, the evidence regarding treatment outcomes was assessed using Cochrane and PRISMA
2020 methodology.'**? Eligible studies included prospective studies, phase lI-lll trials, and retrospective analyses
including > 15 patients published between 1/1/2010 — 12/3/2024 in the Ovid Medline database. Appendix A contains
the database search strategy designed by a librarian-trained information specialist (CJA). Three authors
independently screened the comprehensive list of articles, and one assessed the full text articles to determine the
final studies included in the Summary of the Literature Review that informed our recommendations (Appendix B).
Discrepancies between the reviewers were resolved by consensus. Of the 232 articles identified using the search
strategy, 81 were selected for inclusion that met all inclusion criteria. Twenty-three additional studies were included
through backward citation searching that significantly contributed to the literature were identified from the
reference list of articles found from the search strategy. Study type and quality for these references were assessed
via ARS AUC methodology. An additional 18 studies referenced outside the “Summary of Literature Review” are
included to provide context, but unless they are also cited within the “Summary of Literature Review,” they were not
used by the committee to guide recommendations. In total, 122 references were selected for inclusion (Appendix C).
The systematic review PRISMA 2020 checklist confirms the completion of essential elements (Appendix D). Well-
established RAND-UCLA consensus methodology (modified Delphi) was used by the expert panel to rate the
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appropriateness of the treatment options?3, with a total of 2 rounds of voting employed by the group. Categories
included: (1) usually not appropriate (U, score 1-3); (2) may be appropriate (M, score 4-6); and (3) usually appropriate
(A, score 7-9). The project proposal as well as this executive summary were reviewed and approved by the ARS AUC
Steering Committee, which includes a librarian with expertise in systematic reviews. For further details on ARS AUC
methodology guidelines, see https://www.americanradiumsociety.org/page/aucmethodology.

Patient Workup for Consideration of Esophageal Stent and Patient Selection

Both patient and tumor factors must be assessed when considering stent placement for dysphagia in the setting of
malignant obstruction. When considering stent placement, patients must be fit enough for endoscopy and
potentially undergo endotracheal intubation. Stenting can provide rapid relief of symptoms, but patients with a
longer anticipated life expectancy (greater than 3 months) or in those where definitive surgery or curative CRT is
considered may be better served by alternate therapeutic options such as feeding tube placement.** In patients
receiving stenting, it is important to evaluate the characteristics of the tumor to select the appropriate stent. The
stent must be long enough to bridge the tumor and should extend 2—4 cm beyond the margins of the stricture to
minimize the chances of tumor in/overgrowth or stent migration.* If tolerable, fluoroscopic esophagram using
barium or other contrast agents prior to stent placement can provide valuable information regarding the anatomy of
the esophagus to inform stent choice and placement. Computed tomography (CT) esophagram is sometimes used as
an alternative or in addition to fluoroscopic examination. Endoscopy is used to further evaluate the proximal and
distal margins of the malignant stricture and luminal diameter, which must be large enough to pass the stent-
introducers (typically 5-9 mm).

TE fistulas are estimated to occur in 5 to 15% of patients with EC®, predominantly in those patients with middle
third esophageal tumors. Management of TE fistulas in the setting of EC can be challenging, as patients tend to
deteriorate rapidly due to contamination of the respiratory system from gastroesophageal secretions, which may
lead to death from pneumonia or sepsis. The addition of flexible bronchoscopy to esophagram and endoscopy is
used to evaluate for the presence of TE fistula. Contrast-enhanced CT with 3-dimensional reconstruction may also be
useful in delineating the extent of the tumor and involvement of surrounding structures. Stent placement can be
efficacious in the management of these fistula'’ and may require concomitant or separate airway stent placement as
well®®, Although evaluation for the presence of TE fistula typically is performed at the time of diagnosis, it is
important to note that TE fistula may develop during or after treatment with chemotherapy and/or radiation
therapy. Therefore, it is important to identify patients at risk for this complication for consideration of expectant
management.

When considering patient selection, QoL measurements may facilitate decision making when considering
treatments for dysphagia. A study by Blazeby et al.?® demonstrated a correlation between dysphagia grade and
European Organisation for Research and Treatment of Cancer (EORTC) QLQ-C30 Qol questionnaire items. In this
study, dysphagia grade was defined as: Grade 0: Able to eat solid food without special attention to bite size or
chewing; Grade 1: Able to swallow solid food cut into pieces less than 18 mm in diameter and thoroughly chewed;
Grade 2: Able to swallow semisolid food (consistency of baby food); Grade 3: Able to swallow liquids only; and Grade
4: Unable to swallow liquids or saliva. Defining the grade of dysphagia can assess patient QoL and assist in treatment
decisions.

In general, indications for consideration of esophageal stents in EC patients with symptomatic dysphagia that
impacts QoL include contraindication to chemotherapy and/or radiation therapy in patients who have unresectable
or metastatic disease, tumor recurrence following definitive therapy (chemotherapy and/or radiation therapy +/-
surgery), and management of malignant TE fistula.’>?%2! |n general, contraindications for the use of esophageal
stents in patients with EC include potentially curative disease with multimodality therapy (relative), recent CRT,
tumor stricture within 2 cm of the proximal esophageal sphincter, and uncorrectable coagulopathy.?>?%2! |n
addition, patients in whom stent placement is being considered must be willing to adhere to a “stent diet” of soft
foods.
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Tumor Location and Stenting

The mid esophagus is considered the most stable and accessible location for stenting.?® Stents should not be placed
in the proximal esophagus less than 2 cm from the upper esophageal sphincter, which may result in patient
discomfort while significantly increasing the risk of TE fistula formation.'® Stents placed in the distal
esophagus/gastric cardia have an increased risk of stent migration, reflux, and aspiration.® Endoscopic suturing of
the proximal flanges of stents may mitigate stent migration.?? Importantly, independent of stent location, palliative
stenting is associated with a reintervention rate of approximately 25%—35% and requires close follow-up to maintain
effective palliation.?®

Types of Esophageal Stents

Historically, plastic stents were used for treatment of malignant esophageal obstruction but are associated with
migration, food impaction, and perforation.?® SESs are now more commonly used and are classified based on
covering (partially, fully, and uncovered), metal vs. plastic, function (fully patent vs. antireflux), and biodegradability,
and they are available in different diameters and lengths®>. Compared to plastic tube insertion, metal SESs appear to
provide better palliation of dysphagia, reduce recurrent dysphagia, and are associated with less migration.?* Stent
selection is based on tumor characteristics. Partially covered SESs are often used in cases of unresectable malignant
obstruction to avoid tumor ingrowth, which can occur through uncovered stents resulting in recurrent dysphagia.’®
Fully covered stents are typically used to occlude malignant TE fistulas.

Alternative Procedures/Therapies to Stents for Palliation of Malignant Obstruction

The optimal method of palliation for malignant obstruction in EC patients remains undefined and is not
standardized. Alternatives to stent placement to facilitate nutrition in patients with potentially curative esophageal
cancer include placement of feeding tubes (nasogastric, gastrostomy or jejunostomy tube, depending on the
location of the cancer and potential for surgical intervention), and/or expedited initiation of neoadjuvant therapy or
surgery. When there is high-grade obstruction (i.e. when a patient cannot swallow saliva), pharyngostomy drainage
(to drain saliva and thereby prevent aspiration) and proceeded with feeding tube and curative or palliative intent
treatment may also be considered. Esophageal dysphagia can often start to improve within a few weeks of starting
neoadjuvant or definitive therapy, with noticeable relief seen after the first cycle of chemotherapy, particularly
when combined with radiation therapy; however, the exact timeframe can vary depending on the individual case
and the aggressiveness of the tumor.? For patients who are not considered candidates for potentially curative
therapy and have a reasonable life expectancy, short-course external beam radiotherapy (EBRT)?® or brachytherapy
(BT)?® may be used for palliation of dysphagia. In addition, ablative modalities such as cryotherapy?”%,
radiofrequency ablation (RFA)%, argon plasma coagulation (APC)*, laser therapy®?, photodynamic therapy (PDT)3%3,
and chemical ablation3® can also be considered as alternatives to stenting, especially in patients who develop
recurrence following previous radiotherapy or surgery.

Herein we describe the data evaluating the role of stents for malignant dysphagia and provide American Radium
Society™ (ARS) Appropriate Use Criteria (AUC) for the Use of Esophageal Stents in Patients with Esophageal Cancer.

Summary of Literature Review

Topic 1/Use of esophageal stents in patients with esophageal or Siewert I-1l gastroesophageal cancer who are
candidates for resection +/- neoadjuvant therapy

Subtopic 1/ Candidates for Imnmediate Surgery (Variant 1)

Patients with potentially curative EC presenting with dysphagia are often diagnosed with compromised nutritional
status, which has been associated with a higher operative mortality and morbidity rates than patients who maintain
their weight.® For this reason, it is reasonable to consider stent placement prior to surgery to relieve dysphagia,
increase oral intake, and improve nutritional status. A prospective study reported by Alder et al.>® demonstrated
that stent placement was safe in EC patients, permitted adequate oral feeding and improved dysphagia scores.
However, stent migration occurred in 43% of patients in this study. The reported rate of stent migration ranges from
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20%% to 60%* in other studies and can be associated with up to 25% stent-related clinically significant morbidity3.
Acute stent-related morbidity includes stent migration (requiring removal or replacement), perforation (2.6%), TE
fistula (5.2%), and significant bleeding (2.6%).%° Delayed stent-related complications, including recurrent dysphagia
and late occurrence of TE fistula (8%), have also been reported.*

Whether improvement in dysphagia correlates with improvements in nutritional status has also been investigated.
Van den Berg et al.*! demonstrated that although stent placement as a bridge to surgery resulted in improved
dysphagia scores, it was also associated with decreased oral intake, weight loss, and need for additional nutritional
interventions. In contrast Siddiqui et al.** demonstrated that albumin levels and weight increased with both stent
and feeding jejunostomy, and complication rates were similar between the two procedures.

Studies have compared stenting to feeding tubes. Siddiqui et al.*> evaluated nutritional status comparing esophageal
stenting (12 patients) or feeding tube placement (24 patients) in EC patients prior to receiving treatment and
reported that albumin levels and weight increased with both stent and feeding jejunostomy (mean increase in
weight for stent 4.4 kg vs. feeding jejunostomy 4.2 kg, P = 0.59; mean increase in serum albumin for stent 0.62 g/dL
vs. feeding jejunostomy 0.44 g/dL, P = 0.05). Complication rates were similar between the two procedures in this
study (stent 22% vs. feeding jejunostomy 4%, P = 0.11). Bower et al.*® also evaluated nutritional support comparing
stents (25 patients), feeding tubes (19 patients), and oral diets (14 patients). In this study, patients treated with
stents had a greater mean improvement in serum albumin (stent 0.14 g/dL vs. feeding tube -0.39 g/dL vs. oral diet -
0.45 g/dL, P<0.001), less percentage body weight loss (stent 1.5% vs. feeding tube 4.2% vs. oral diet 5.5%, P<0.001)
and a lower rate of perioperative complications (stent 20% vs. feeding tube 47% vs. oral diet 43%). Others have
reported worse QoL associated with the use of stents compared to nasogastric tube or feeding tube. Yu et al.*
compared outcomes for patients treated with stent, nasogastric tube, or feeding tube prior to CRT and found that
the use of stenting was associated with worse pain and decreased albumin and QoL when compared with the other
groups. In a subgroup analysis, the stent group was associated with greater weight loss, and the nasogastric group
had higher narcotic demand. These studies support the use of stents as a reasonable alternative to feeding
jejunostomy for improving nutrition prior to treatment in select patients; however, the routine placement of enteral
access is not necessary for EC as the risks of placing enteral access may outweigh the benefits®.

Studies have also investigated whether stenting compromised subsequent surgery and oncologic outcomes.
Mariette et al.*® evaluated the oncologic impact of covered SESs when used as a bridge to surgery in 2,944 EC
patients in a multicenter European cohort who underwent esophageal resection. Stent insertion was complicated by
perforation in 5% of patients, higher mortality rates (stent 13.2% vs no stent 8.6%), a trend toward higher morbidity
(stent 63.2% vs no stent 59.2%) rates, and a significant reduction in the RO resection rate (stent 71% vs no stent
85.5%; p=0.041). Median time to recurrence (stent 6.5 vs no stent 9 months) and 3-year OS (stent 25% vs no stent
44%) were also lower for patients receiving stents.

Immediate esophagectomy should be considered (after appropriate staging and preoperative evaluation) in patients
who have cT1-2NO EC with symptomatic dysphagia and adequate nutritional status. If nutritional status is
compromised enough to warrant concern for increased risk of surgical morbidity, esophageal stents or other options
such as nasogastric/nasojejunal or feeding jejunostomy can be considered in a select group of patients.

Subtopic 2/ Neoadjuvant Chemo(radiation) Followed by Surgery (Variant 2)

Esophageal stenting can also serve as a bridge to neoadjuvant therapy in EC patients with symptomatic dysphagia
and compromised nutritional status. Esophageal stenting may provide relief of dysphagia, leading to increased oral
intake, and nutritional improvement in this setting.2®4’*° It is important to recognize that complications from stent
placement as described in “Topic 1/Subtopic 1/ Candidates for Immediate Surgery” also may negatively impact the
ability to complete a prescribed course of neoadjuvant therapy.*® A prospective study by Martin et al.*’ included
patients with EC who had stent placement prior to receiving neoadjuvant therapy for EC. Stent migrations requiring
replacement were reported in 5.8%, and although no esophageal erosion or perforations were reported.
Approximately 25% were unable to complete the planned therapy. Of the 69% of patients who received CRT, 93% of
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these patients received the planned dose of chemotherapy, and 75% received the full planned dose of radiotherapy.
Of 31% of patients who received chemotherapy alone, 74% completed all prescribed chemotherapy. Langer et al.*
also reported outcomes for EC patients who had temporary stent placement prior to neoadjuvant therapy. Although
instant palliation of dysphagia was reported in 97%, stent-related complications were reported in 16% of patients
and included migration (causing jejunal perforation, 3%), perforation (3%), trachea-esophageal fistula (5%),
mediastinitis (3%), and bleeding (3%). A more recent study by Francis et al.® reported outcomes for 103 EC patients
who received neoadjuvant CRT, including 28 who had stent placement prior to neoadjuvant therapy. In this study,
acute grade >3 acute toxicities were more common in the stent vs no stent patients (71% vs. 27%; respectively;
P<.01), and included esophagitis (39% vs 20%, respectively; P=.05), dehydration (29% vs 13%, respectively; P=.07),
and anorexia (14% vs 5%, respectively; P=.13). The only predictor of acute toxicity was esophageal stenting (odds
ratio (OR) 8.1; P<.01) on multivariate analysis. Of the 103 patients, 29% of the stent and 51% of the no-stent patients
underwent esophagectomy (P=.05) and after propensity score matching, the stent patients had a worse median OS
compared with the no-stent patients (11.5 vs 22.0 months; hazard ratio (HR) 2.3; P=.016).

Furthermore, the use of stents may also impact radiation therapy planning target volumes (PTVs) and dose delivered
to surrounding organs at risk (OARs) for patients with EC.8%° A study by Francis et al.!° demonstrating the effects
stents can have on radiation dosimetry included patients who underwent radiation treatment planning prior to and
following stent placement. This study found that lung V5, lung V10, and heart V40 constraints were achieved more
often using plan evaluations based on pre-stent CT scans, with use of stents associated with increased radiation
dose delivered to the lungs, heart, and liver nearing recommended dose-volume thresholds. Consideration of dose-
volume thresholds are particularly important in EC patients receiving neoadjuvant CRT as multimodality treatments
are often correlated with an increase in postoperative pulmonary complications and mortality.>® When considering
lung volume = 40% receiving = 10 Gy, the incidence of pneumonia and ARDS significantly increases from 8% to
35%°%, and reducing the volume of lung receiving doses > 5 Gy is significantly correlated with reduced pulmonary
complications.’® Therefore, careful consideration and multidisciplinary discussions related to risk vs. benefit of stent
placement is warranted prior to radiotherapy for EC patients.

Surgical outcomes following stent placement prior to neoadjuvant therapy have also been reported. A phase Il study
by Brown et al.>? included EC patients with dysphagia and weight loss who received stenting prior to neoadjuvant
therapy and reported improvement in dysphagia and mild weight loss during the course of neoadjuvant therapy,
although 6% of patients experienced stent migrations requiring replacement. In this study, 62.5% of patients
underwent margin-negative resection without difficulty removing the stents after completion of neoadjuvant
therapy, whereas 25% of patient developed progressive disease, and 12.5% of patients had a decline in performance
status precluding surgery. Major perioperative complications included pulmonary embolism (6%), chyle leak (3%),
and bronchial injury (3%). Kjaer et al.>® published data from a retrospective cohort study from a prospectively
maintained national database of patients with EC treated without neoadjuvant therapy that subsequently
underwent RO resection and demonstrated a detriment associated with the use of stent. Of these 63 patients who
received stent as a bridge to surgery, outcomes were compared to 211 who did not receive stent. The median OS in
the stent group was lower than the non-stent group (11.6 months vs. 21.3 months, respectively), as were the 2-year
OS (P =0.017) and median recurrence-free survival (9.1 months vs. 15.2 months, respectively). Similar findings were
observed in a large retrospective study by Ahmed et al.”, who reported clinical, nutritional and oncologic outcomes
for 465 EC patients with dysphagia (over 9 studies). Esophageal stent use resulted in a significant improvement in
mean dysphagia scores but failed to demonstrate improvements in weight, body mass index (BMI) or albumin.
Furthermore, potentially curative resections were performed in only 33% of stented patients, and they were
associated with reduced RO resection and lower OS rates.

It is important to recognize that neoadjuvant therapy alone can also be considered as a palliative treatment for
obstructive symptoms in EC patients.>* Dysphagia can start to improve within a few weeks of starting neoadjuvant
therapy, with noticeable relief seen after the first cycle of chemotherapy, especially when combined with radiation
therapy.® In a study by Sunde et al.?®, EC patients with dysphagia treated with either neoadjuvant CRT (25 patients)
or neoadjuvant chemotherapy alone (10 patients) reported improvements in dysphagia and appetite from baseline
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to the completion of the first chemotherapy cycle, which were durable through the completion of neoadjuvant
treatment. No change in body weight was observed over the course of treatment regardless of the type of
neoadjuvant therapy, and there was no association between relief of dysphagia and the degree of histological
response in the surgical specimen. The authors subsequently published patient-reported swallowing function as a
secondary endpoint of this study. Of the 181 patients who were randomized, 87% completed the EORTC EC modules
QLQ-0ES24/0G25 before treatment and 73% after treatment. They reported mean dysphagia scores after
neoadjuvant treatment were significantly lower after neoadjuvant chemotherapy compared to after neoadjuvant
CRT (P = 0.022).>® This study demonstrates the palliative effect of neoadjuvant therapy on dysphagia, even in the
absence of stent placement. Moreover, the study implies that chemotherapy alone may be better at relieving
dysphagia than CRT, which is associated with treatment-induced esophagitis driven primarily by the radiation
therapy and that can often be avoided with the use of chemotherapy alone. Recent studies incorporating
immunotherapy into neoadjuvant treatment strategies demonstrated similar improvements in dysphagia.*®
Expeditious treatment with neoadjuvant therapy (after complete evaluation and work-up) should be strongly
considered as an alternative to stent placement for palliation of dysphagia in EC patients.

In summary, although the use of esophageal stents can be considered to palliate dysphagia and is associated with
improvements in dysphagia during neoadjuvant therapy, its effect on improving patient nutritional status is less
clear. Esophageal stents used in the setting of a newly diagnosed EC patient is associated with increased risks of
complications and may be associated with worse oncological outcomes. Complete staging and multidisciplinary
discussion®” should direct therapy as well as supportive measures for these patients, including the use of stents.
Stents should only be used with caution in patients who are being considered for potentially curative resection (+/-
neoadjuvant therapy) after multidisciplinary recommendation, and other strategies of palliation and nutritional
supplementation should be considered in select patients.

Topic 2/ Use of esophageal stents in patients with esophageal or Siewert -1l gastroesophageal cancer with
localized disease who are not candidates for resection and are planned definitive chemoradiation (Variant 3)

In patients with localized EC who are not candidates for resection, definitive CRT is usually recommended for
potential cure and long-term disease control. Because many patients with inoperable EC present with symptoms of
dysphagia, weight loss, and compromised nutrition, immediate palliation with stenting may seem an attractive initial
option. However, if the patient is a candidate for definitive treatment with CRT, it is important to remember that
stenting may negatively impact the ability to tolerate planned treatment (as described in “Topic 1/Subtopic 2/
Neoadjuvant Chemo(radiation) Followed by Surgery”).81047

Nonetheless, some studies have evaluated the use of chemotherapy, radiotherapy, and CRT combined with stenting.
One of the larger studies was a retrospective analysis reported by Burstow et al.>® including 90 inoperable EC
patients presenting with dysphagia and weight loss who were treated with esophageal stenting +/- radiation therapy
+/- chemotherapy. Tumors were located in the distal (81%) or mid (19%) esophagus, with adenocarcinoma
representing 68%, and squamous cell carcinoma in 32%. The median OS was 61 days for the entire group. Patients
receiving chemotherapy or radiotherapy survived longer than those receiving stenting alone (152.8 days vs. 71.8
days). Lu et al.>® evaluated the risks and benefits of using stents in the setting of CRT in patients with inoperable EC.
This study reported fistula formation in 88% of patients during and after CRT following stent placement compared to
3% in patients treated with CRT without stenting. The median OS was worse for patients in the stent + CRT patients
compared to the CRT group (6 months vs. 16 months, respectively; HR 5.72; 95%; confidence interval (Cl) 2.15-
15.21; p < .001).

Studies have demonstrated that CRT can be effective for improving dysphagia and improving QoL%, with some
patients showing complete response with prolonged survival.®® A study by Valkema et al.?! in which 131 patients
who had a complete clinical response to neoadjuvant CRT were followed with active surveillance (instead of
proceeding to planned surgery) were evaluated for dysphagia using EORTC QLQ-0G25 at 6, 9, 12, and 15 months
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after treatment. At each time point after CRT, median dysphagia scores were 0. This study demonstrates the efficacy
and durability of CRT for improving dysphagia in patients who do not undergo surgery for EC. Initial treatment with
CRT or chemotherapy should be strongly considered as first-line treatment of dysphagia (instead of stenting), which
can be combined with other methods of nutritional support as needed, such as feeding tubes in select patients
when deemed necessary by multidisciplinary consensus.

Because the 5-year OS rate is reported to be 26% (95% Cl 15%-37%) in patients with localized, non-metastatic,
inoperable EC®?, it is important to consider that the use of esophageal stents used the setting of CRT is associated
with increased risk of complications and may be associated with worse oncological outcomes. Palliative stents in EC
patients who are candidates for definitive CRT should be carefully considered and discussed in a multidisciplinary
setting.”” Stents should only be used with caution in patients who are being treated with definitive CRT after
multidisciplinary recommendations, and other strategies of palliation, such as expeditious initiation of definitive
CRT, should be considered.

Many of the studies evaluating the role of esophageal stenting in the setting of inoperable EC include both patients
with locally-advanced, non-metastatic disease those with incurable metastatic disease. Treatment is considered
more palliative than curative in these reports; therefore, differences in outcomes are difficult to interpret when
considering the two patient populations. We will delve into data reporting on the use of stents in the palliative
setting (including subsets of patients with localized disease who receive CRT) in “Topic 3/ Use of esophageal stents in
patients with metastatic, incurable EC or those who are not candidates for definitive local therapy” below.

Topic 3/ Use of esophageal stents in patients with metastatic, incurable esophageal cancer or those who are not
candidates for definitive local therapy (Variant 4)

Palliation of dysphagia is especially important for QoL in patients with incurable EC, with the goal to provide rapid
and sustained relief of symptoms. Treatment options, include stenting, short-course EBRT (+/- chemotherapy)?® or
BT?¢, chemotherapy alone of ablative treatments such as cryotherapy?”-%, RFA?°, APC®, |aser therapy3!, PDT3233, and
chemical ablation?*.

The most common treatments for palliation of dysphagia in this setting include esophageal stent placement (+/-
chemotherapy) and radiotherapy (+/- chemotherapy). Treatment choice primarily depends on life-expectancy and
dysphagia severity.

Subtopic 1/ Esophageal Stents

Esophageal stenting typically provides immediate relief of dysphagia and is preferred when the patient has a limited
life expectancy. The use of esophageal stents has been associated with tumor ingrowth (when used as a single
modality), stent migration, and reflux symptoms (especially when stents are placed across lower esophageal
sphincters), and more rarely, hemorrhage, perforation and fistula formation.?® Shenfine et al.®® conducted a
randomized study including 215 EC patients treated with stents or other palliative therapies comparing dysphagia,
Qol 6 weeks following treatment, and total cost of treatment. Secondary outcome measures included treatment-
associated morbidity, mortality, survival, and cost-effectiveness. In this study, there was a difference in mean
dysphagia grade between treatment arms 6 weeks following treatment (P=0.046) and global QoL scores (P=0.04),
with worse swallowing reported by stent-treated patients. There were no differences observed in mortality or early
complication rates, but late complications were more frequent after stenting (risk ratio (RR)=2.47; 95% Cl 1.88-3.04),
and a survival advantage was observed for patients who did not receive stents (log-rank statistic=4.21, P=0.04).
Similar results were observed in a large retrospective study by Egeland et al.®* This study included 601 patients with
incurable EC, with 270 (45%) who received endoscopic treatment for dysphagia (82% stent) and the remaining 55%
treated without endoscopic intervention. The complication rate was 38% for those who received stents vs. 20% for
those treated without stents (P=0.03), and 26% required repeat intervention. Worse OS was observed for patients
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who received endoscopic intervention prior to treatment (HR: 2.17, 95% Cl: 1.80-2.61, p < 0.001), and in the sub
analysis of only patients who had an intervention were included, a survival difference was observed in favor of the
non-stent group.

Non-stent palliative treatment options should be considered when patients have a reasonable life-expectancy (e.g. >
3 months).

Subtopic 2/Palliative Radiation

Radiotherapy is usually preferred for patients with a reasonable life-expectancy (e.g. > 3 months), as it is associated
with more durable palliation of dysphagia compared to stent placement, although symptom relief it not immediate
and may take up to 2 weeks before being noticeable.®® Radiotherapy can be delivered via EBRT or intraluminal BT.

Palliative EBRT: Retrospective studies report that palliative EBRT results in improvement of dysphagia in
>70%%%%7 when employing EBRT doses of 20 Gy in 5 fraction, 30 Gy in 10 fractions, or 39 Gy in 13 fractions, with
no differences in degree of palliation or OS observed between schedules®’. However, recurrent dysphagia is
more common with the shorter courses compared to longer courses (32% vs 18%, respectively; P=0.098).58
Using palliative fractionation regimens, median dysphagia-free survival is approximately 6 months®®®, which is
similar to the median OS indicating adequacy of the treatment. Borg et al.”® reported results from a prospective
study including treatment-naive patients who were not candidates for curative treatment who received short-
course EBRT (20 Gy in 5 fractions) followed by chemotherapy. Dysphagia was improved in 91%, with median
duration of improvement 12.2 months (14.0 months for responders), and median OS 16.0 months.

Stent vs Palliative EBRT: Martin et al.”* reported the results from a large retrospective database including 1,957
United States veterans with EC who received either palliative EBRT (1,593 patients) or stenting (364 patients). In
that study, the incidence of treatment-related complications, including fistula, perforation, and hemorrhage,
was higher for the stent group compared with the EBRT group (21.7% vs 12.4%; P<0.0010). Palliative EBRT was
associated with more rapid and durable pain relief (P<.0010), and with no differences observed between the
two groups regarding relief of dysphagia over time when accounting for pretreatment dysphagia scores
(P=0.1029). Eldeeb et al.”® reported survival data for 91 patients with locally advanced or metastatic EC who had
been treated with either palliative EBRT, stent or both. Median OS was 169 days for patients treated with
palliative EBRT alone, 119 days for treatment with stent alone, and 237 days for treatment with combined
therapy. The only observed survival difference was between patients treated with stent alone vs. combined
therapy (P=0.01).

Stent Combined with EBRT: Studies have reported outcomes for patients treated with stent followed by EBRT’*
7 including 2 randomized trials’>’®. Adamson et al.”® reported the results of a randomized trial comparing the
use of stent for palliation of dysphagia in 200 EC patients compared with stent placement followed by EBRT (20
Gy in 5 fractions or 30 Gy in 10 fractions) demonstrating no additional improvements in control of dysphagia,
time to first stent complication or re-intervention, or survival endpoints with the addition of EBRT. Another
randomized study by Javed et al.”® compared duration of dysphagia relief in 84 EC patients treated with stent
alone (42 patients) vs. stent + EBRT (42 patients) and reported that the addition of EBRT prolonged the mean
dysphagia-free survival (118.6 days vs. 96.8 days, respectively; P = 0.054). A significant improvement in all QoL
parameters was reported at 1 week after stenting but declined immediately after radiotherapy. The incidence of
complications was similar in the two groups. These data do not support the use of EBRT in addition to stenting
for palliation of dysphagia.

Palliative CRT: The TROG 03.01 randomized trial reported by Penniment et al.”® included 210 patients with
locally advanced or metastatic EC who received either palliative CRT (111 patients) or EBRT alone (109 patients).
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Median dysphagia progression-free survival (PFS) was 4.1 months (95% Cl 3.5-4.8) vs. 3.4 months (3.1-4.3) in the
CRT and EBRT alone groups, respectively (p=0.58), although the CRT group was associated with more than
double the rates of acute toxicity, including esophagitis. Median OS was not different between the two groups
(CRT 6.9 months vs. RT alone 6.7 months (P=0.88)). A prospective nonrandomized study by Akl et al.”® using
concurrent CRT with cisplatin and 5-FU in EC patients who were not candidates for surgery resulted in
improvements in dysphagia in 72% of subjects with median duration of symptom relief 5 months after
treatment, and median OS and PFS reported at 7 and 4 months, respectively. Both metastatic and non-
metastatic inoperable patients were included in this study, and the total EBRT dose was lower (40 Gy in 22
fractions delivered with concurrent cisplatin and 5-fluorouracil (5-FU)) compared to definitive CRT doses (50.4 -
64 Gy)%2. A retrospective study reported by lkeda et al.2 included 40 stage IVB EC patients who presented with
dysphagia treated with palliative CRT with 2 concurrent cycles of cisplatin and 5-FU using similar radiation doses
as the Akl study (40 Gy in 20 fractions). Dysphagia symptoms improved in 75% of patients, which was associated
with a 95% disease control rate at the site of irradiated primary tumor. Median OS was 308 days and median PFS
was 139 days. Esophageal perforation occurred in 5% of patients, but overall palliative CRT was associated with
improvement of dysphagia scores and acceptable toxicity rates.

CRT has been compared to other treatment modalities in the setting of inoperable EC. A case-controlled study
by Sgourakis et al.®! reported an improvement in OS observed for patients treated with CRT compared to stent
alone, chemotherapy alone, and EBRT alone. Mean patient survival for stent alone was 6.92 +/- 8.4 months;
chemotherapy alone 7.8 +/- 6.6 months; EBRT alone 8.6 +/- 9.5 months, and CRT 13.5 +/- 14.7 months.
Treatment modality was the only independent predictor of survival in multivariate analysis (P = 0.043). The
difference in OS between stent and CRT was highly significant (P < 0.01), but when comparing CRT to
chemotherapy or EBRT alone, only a trend towards a difference in OS was observed in favor of CRT (P = 0.069
and P = 0.059, respectively). Other studies comparing palliative CRT and other modalities in EC patients with
dysphagia may have been limited by lack of power to evaluate survival differences.

Brachytherapy: Several prospective studies have demonstrated endoluminal BT as an effective and safe
palliative treatment option for select patients with advanced EC who are not candidates for potentially curative
therapy.82% BT can be delivered in a single fraction (typically 12 Gy)?*8* or over 2 to 3 fractions over the course
of 2 weeks (typically 16 — 21 Gy)®*®>. Improvements in dysphagia are reported in approximately 65% of patients
undergoing BT alone?®, and treatment is fairly well tolerated, with reported complications of stricture formation
in approximately 10% and fistula formation in 10% of patients receiving fractionated BT.8 When comparing dose
and fractionation schedules, patients treated with fractionated BT had an increased dysphagia-free period
compared to those treated with only a single dose of BT.¥’

EBRT vs Brachytherapy: Short-course palliative EBRT is generally preferred over single-dose BT because of
better clinical outcomes, lower toxicity and easier delivery. Jeene et al.?® compared outcomes for 115 patients
with incurable EC and dysphagia treated with either BT (single dose 12 Gy) or short-course palliative EBRT (20 Gy
in 5 fractions). In a propensity-matched analysis, dysphagia improved in 83% after EBRT vs. 64% after BT (P =
0.048). This improvement was observed in 67% after EBRT compared with 35% after BT at 2 weeks, and the
maximum effect was reached after 4 weeks in 55% and 33%, respectively. Eldeeb et at.®8 reported similar
improvements in dysphagia in patients treated with either EBRT (20 — 30 Gy in 5- 10 fractions) or BT (12 Gy,
single fraction) at 4 weeks (p<0.0001), and the benefit was sustained after 8 and 16 weeks in both groups.

Brachytherapy +/- EBRT: The combination of EBRT and BT has also been shown to relieve dysphagia®® and
improve QoL in patients with EC.°° Two randomized controlled trials which compared BT and BT + EBRT reported
mixed results.8%9! The Rosenblatt et al.®¢ trial which randomized 219 patients with squamous cell carcinoma EC
to either BT (16 Gy in 2 fractions) or the same BT regimen followed by EBRT (30 Gy in 10 fractions) and

10
ARS Appropriate Use Criteria Appropriate Use of Esophageal Stents in Patients with Esophageal Cancer



demonstrated better long-term improvement in dysphagia in the combination therapy group (BT + EBRT 83% vs.
BT alone 67%, P<0.05). Sur et al.* reported no significant differences in dysphagia scores, survival, dysphagia-
free survival, or adverse events for 60 patients with squamous cell EC randomized to BT (16 Gy in 2 fractions) or
the same BT regimen followed by EBRT (30 Gy in 10 fractions). A retrospective study comparing EBRT alone (30 -
40.5 Gy in 10 — 15 fractions), BT (10 — 14 Gy, single fraction), or BT + EBRT demonstrated that EBRT + BT resulted
in improved dysphagia-free survival scores (EBRT + BT 92% vs. EBRT alone 90% vs. BT alone 37%, respectively,
P<0.01).°* A propensity-matched study reported by Vermeulen et al.*3, demonstrated a trend toward better
palliation in the combination therapy group (EBRT 30 Gy in 10 fractions + single fraction BT, 12 Gy) compared to
EBRT alone (20 Gy in 5 fractions) (65% vs. 50% respectively, P=0.071), with less persistent/recurrent dysphagia
observed in the combined therapy group (42% vs. 64% respectively, P=0.012). No differences in adverse events
were observed between the 2 groups; however, median OS was 177 days for patients receiving EBRT + BT
compared to 88 days for patients treated with BT alone.

Stent + Brachytherapy: In a prospective study reported by Bergquist et al.%%, relief of dysphagia was reported in
91% of patients treated with stent followed by BT (12 Gy, single fraction). However, other studies have
demonstrated unacceptable toxicity associated with combined stent and BT, including dysphagia, vomiting and
hematemesis.®

Stent vs Brachytherapy: In a study by Hanna et al.®®, an improvement in dysphagia was reported in 85% of
patients treated with stent within the first 2 weeks following the procedure, but recurrent dysphagia was
observed in 20% of patients after 10 weeks. Patients who were treated with BT (12 Gy, single fraction)
experienced slower onset of palliation, with only 50% of patients reporting improvement after 2 weeks, and 90%
of patients reporting relief of dysphagia after 10 weeks. This study also included 10 patients treated with EBRT
and 22 patients treated with EBRT + BT which contributed to the results. Homs et al.®*and Bergquist et al.®® also
reported longer-duration of improvement in dysphagia patients treated with BT (12 Gy, single fraction)
compared to stent alone. The Homs trial®* randomized 209 patients to stent (108 patients) or single dose BT (12
Gy; 101 patients) and found that dysphagia improved more rapidly after stent placement than after BT, but long-
term relief of dysphagia was better after BT. Stent placement had more complications than BT (33% vs. 21%,
respectively; P=0.02), with more late hemorrhage in the stent group (13% vs. 5%, respectively; P=0.05). Groups
did not differ for persistent or recurrent dysphagia (p=0.81), or for median OS (p=0.23). Better QoL scores were
associated with BT compared with stent placement.

Palliative Chemotherapy +/- Stent: Chemotherapy can be used as the first modality for palliation of dysphagia in
patients with recurrent® or disseminated EC and may be combined with other modalities. Sunde et al.?>>®
demonstrated that (neoadjuvant) cisplatin and 5-FU chemotherapy with or without concurrent radiotherapy can
relieve dysphagia in EC patients. In that study, patients received neoadjuvant chemotherapy alone and reported
improvements in dysphagia and appetite following the completion of the first chemotherapy cycle that persisted
throughout neoadjuvant treatment. The results of that study question whether chemotherapy alone may be
better at relieving dysphagia compared to palliative EBRT or CRT, which are both associated with radiation-
induced esophagitis that can be avoided with the use of chemotherapy alone. In contrast, Touchefeu et al.*®
retrospectively compared the efficacy of a chemotherapy-first approach (42 patients) with a stent-first approach
(29 patients) in patients with inoperable EC and worsening dysphagia. At 4 weeks following initiation of
treatment, dysphagia scores improved by 1 point in 67% of patients in the chemotherapy-first group vs. 93% in
the stent-first group (P = 0.01), with 48% of patients in the chemotherapy group being able to eat solid food vs.
68% in the stent group (P = 0.054). More recently, immunotherapy has been incorporated into palliative
systemic therapy regimens for patients with advanced EC resulting in improved dysphagia in up to 83% of
patients without additional intervention®1%, and improved QoL when compared to chemotherapy alone!®. A
randomized trial comparing palliative systemic therapy to best supportive care in advanced EC demonstrated
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superior dysphagia-free survival (14.8 months vs. 2.9 months), PFS (4.2 months vs. 2.1 months), 1-year OS (32%
vs. 11%), and global and esophagus-specific QoL without a significant increase in > grade 3 toxicities.'%? These
results support the use of systemic therapy for palliation of dysphagia for select patients with incurable EC.

Palliative Ablation: Palliative ablation methods are rarely used but can be considered in select EC patients with
dysphagia. Chemical ablation with alcohol injection has been shown to improve dysphagia and Qol, best
observed after 4 treatments and may be used with other treatment modalities, but it is associated with
complications such as mediastinitis, perforation and TE fistulas.3* Thermal ablation techniques can also be
considered in select patients for palliation of dysphagia and include cryotherapy?’, RFA?, APC*®, laser therapy®!,
and PDT??, and these modalities are sometimes combined with CRT in patients with inoperable EC!®. Ablative
therapies are effective in for small, flat tumors, but are not as effective for nodular tumors, tumors longer than 5
cm, or in patients with TE fistula, or proximal or gastroesophageal junction tumors.?-2%31,32104 A randomized trial
in 93 patients with incurable EC compared the palliative effects of APC alone, APC + PDT, and BT and found that
combination treatment of dysphagia with APC and HDR or PDT was more effective at palliating dysphagia than
APC alone. APC combined with HDR also resulted in fewer complications and better QoL than APC with PDT or
APC alone.1®

Table 1. Comparison of the advantages and disadvantages of stent vs EBRT vs BT when considering treatment of
dysphagia in incurable EC patients.

STENT EBRT BT
Onset of palliation Rapid (~ 1 day) 1-2 weeks 1-2 weeks
Duration of palliation Short (2-3 months) Long (> 3months) Long (> 3months)
Complication rate ~ 40-50% ~20% ~ 40-50%

In summary, single modality is recommended over combined therapy for dysphagia in the palliative setting, with
radiation therapy preferred in those with a reasonable life-expectancy (e.g. > 3 months), as it is associated with
lower adverse events and more durable palliation of dysphagia compared to stent placement. If the patient is fit for
systemic therapy, chemotherapy alone is also considered a reasonable option and can avoid the esophagitis typically
associated with radiation therapy. The use of stenting is typically considered for patients with a shorter life
expectancy who need immediate palliation. Multidisciplinary discussion should guide treatment recommendations
for the use of stents in EC patients who are not candidates for potentially curative therapy.®’

Topic 4/ Use of esophageal stents in patients with esophageal or Siewert I-1l gastroesophageal cancer with
progressive obstructive symptoms esophageal following definitive chemoradiation and/or surgery

Subtopic 1/ Non-malignant Post-Therapy Strictures (Variant 5)

Non-malignant strictures of the esophagus occur in up to 55% of EC patients following definitive treatment with
neoadjuvant therapy followed by surgery or definitive CRT.1% Dysphagia due to stricture can reduce a patient's QoL
even if the EC is cured. The standard treatment for esophageal stricture is endoscopic balloon dilation, which often
requires multiple treatments to achieve success.’”” Yoda et al.’% reported results from a large retrospective series of
122 patients treated with balloon dilation for benign strictures following definitive treatment for EC (60 surgery, 32
CRT, 30 endomucosal resection). This study demonstrated a longer time to treatment success for the CRT group
compared to surgery (7 months; P=0.01), and a difference in the refractory stricture rate following dilation between
the nonsurgery group (75%) and the surgery group (45%, P<0.01). For patients with benign strictures following
curative treatment of ED, balloon dilation for stricture is an effective treatment strategy; however, time of relief
from dysphagia is longer for patients who were treated with CRT compared to surgery.
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Steroid injection is sometimes used in combination with balloon dilation in patients with benign strictures after
curative treatment for EC. A randomized study reported by Hanaoka et al.1®® demonstrated an improved 6-month
recurrence-free interval for those patients treated with dilation combined with steroid injection compared to those
treated with dilation alone (39% vs. 16% respectively; P=0.002).

Halland et al. 1° reported a randomized study evaluating esophageal self-dilation therapy to maintain luminal
patency in patients with symptomatic benign esophageal strictures that were refractory to endoscopic dilation,
stenting, incisional or injectional therapies. Most patients (22 of 25 patients) were able to learn self-dilation, which
involves teaching patients to pass a flexible dilator orally to keep the esophagus open. Of the patients performing
self-dilation, only 50% required repeat endoscopic dilation, compared to 100% of the observational controls.
Esophageal self-dilation can be utilized in refractory patients to reduce need for repeat endoscopic dilation.

Stents are rarely used in the setting of benign stricture developing after curative therapy for EC. A study by Qiu et
al.”% investigated the relationship between previous EBRT and stent use (albeit in patients with recurrent malignant
obstruction following neoadjuvant CRT and surgery). In this study patients were divided into 2 groups: patients with
EBRT before stent placement (RT group, n=57) and patients with no treatment before stent placement (no EBRT
group, n=35). Improvement in dysphagia following stent placement was similar in both groups. Fatal complications,
including gastrointestinal hemorrhage and uncontrolled pneumonia, were higher in the EBRT first group. Logistic
regression analysis showed a significant interaction between prior EBRT and fatal gastrointestinal hemorrhage
(relative risk (RR) 7.82, 95% Cl 1.54-39.61; P=0.013). A correlation with prior radiation dose and fatal hemorrhage
was observed (5.7% no EBRT, 0% < 50 Gy, 12.5% 50-60 Gy, and 44.8% > 60 Gy); however, there was no dose
relationship observed with the incidence of uncontrolled pneumonia. Given the high (and sometimes fatal)
complication rate, it is difficult to justify the risks of stent placement in patients without evidence of active
malignancy and with alternative options.

In summary, stents are not recommended for palliation of benign post-therapy strictures in the setting of prior
radiation therapy, especially in patients who have no evidence of recurrence or metastases.

Subtopic 2/ Malignant Obstruction Due to Tumor Recurrence (Variant 6)
Unfortunately, local tumor recurrences resulting in dysphagia are common following definitive therapy in
patients with EC. Palliative esophageal stenting and/or radiation may be considered in an effort to relieve
dysphagia.

Stents: In addition to the data presented by Qju et al.”* described in “Topic 4/Subtopic 1/ Non-malignant Post-
Therapy Strictures”, Iraha et al.!!! evaluated the efficacy of stent placement in patients with inoperable EC
following prior radiation therapy +/- chemotherapy. Stent placement was successful in most patients, and stent-
related complications included mediastinitis (10%), pneumonia (5%), and funnel phenomenon (5%), with 75% of
patients treated with prior radiotherapy +/- chemotherapy reporting persistent chest pain following the
procedure. Tong et al.1*2 reported outcomes for 35 patients with dysphagia secondary to locoregional
recurrence following esophagogastrectomy; stent placement resulted in a 98% improvement in dysphagia score.
This study included patients with TE fistula from recurrent tumor. Patients who underwent stenting to repair the
fistulas were associated with a 14% complication rate (stent malposition in 2 patients, and inadequate stent
opening in 2 patients).

In summary, stent placement in the setting of prior radiation should be considered with caution due to
increased risk of adverse events, but it may be useful for palliation of dysphagia in patients with limited life
expectancy.
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EBRT: EBRT/CRT can be considered in patients with recurrent malignant obstruction who were treated with
surgery +/- systemic therapy without prior radiotherapy. Definitive treatment can be considered in select
patients with limited locoregional recurrence and no evidence of distant disease. In patients with more
advanced disease at time of recurrence or those who are not candidates for definitive CRT, palliative
radiotherapy can result in improvements of dysphagia in >70%°¢% and are associated with dysphagia-free
survival of approximately 6 months.® Palliative regimens can also be combined with systemic therapy and have
been associated with a higher rate of improvement of dysphagia (91%) with longer median duration of
improvement (12.2 months).”

Reirradiation is sometimes used for localized EC recurrences but is associated with increased risks of stricture,
perforation and fistula formation. Conservative palliative doses are typically used in this setting; however, some
have used higher doses in the setting of localized recurrence in the absence of distant metastatic disease.'3* A
study by Xu et al.’3 reported outcomes for 47 patients initially treated with EBRT (> 50 Gy) who received
reirradiation for recurrent EC associated with dysphagia. The median time to recurrence was 26 months (6-120
months), and all patients had in-field recurrences. Patients were treated with reirradiation (median dose 58 Gy;
range 26-64 Gy), and sequential chemotherapy was used in 27%. Improvement in dysphagia was achieved in
57%. In the univariate analysis, an Eastern Cooperative Oncology Group Performance Status (ECOG-PS) of 0-1 (P
=0.014), recurrence at the local site (P = 0.048), time to recurrence >=24 months (P = 0.006) and reirradiation
dose >50 Gy (P < 0.001) were associated with longer OS, but multivariate analysis demonstrated that only
reirradiation dose >50 Gy was an independent factor for OS (P = 0.007). The median OS was relatively short for
this cohort (17 months) and severe complications were observed in 20% of patients, with complication rates
highest in patients who received reirradiation doses > 60 Gy.

In summary, EBRT or CRT are reasonable options for patients with recurrent dysphagia due to malignant
obstruction after curative treatment in the setting of no prior radiation therapy. Reirradiation is associated with
a high complication rate and should be regarded with, but may considered if other options are limited,
especially if life-expectancy is short.

Topic 5/ Use of esophageal stents in patients with esophageal cancer with tracheoesophageal fistula

The development of TE fistula has been shown to have a negative impact on OS and is associated with recurrent
aspiration and obstructive symptoms. The goals of treatment are to separate the esophagus from the respiratory
tree preventing contamination, and to ensure adequate nutrition through resumption of oral intake or alternative
means, such as a feeding tube. There is controversy regarding the optimal management of TE fistulas and treatment
options, include surgical repair, airway stenting, chemotherapy, placement of feeding tube, and best supportive
care. Lenz et al.1®® reported outcomes for 127 patients with TE fistulas treated with surgical (28%) vs. non-surgical
(72%) management. Patients treated surgically survived longer than those managed with nonsurgical treatment
(HR=5.6, P=0.005) and reintervention was more common with nonsurgical management (HR=2.3, P=0.03). Stent
placement for management of TE fistulas can result in improvement of symptoms and performance status in many
patients, but can be complicated by migration, tumor overgrowth, and recurrent fistula formation. Studies have
compared outcomes for patients with EC who develop TE fistulas treated with different modalities including stents.
A study by Xu et al'’®, reported a survival benefit for patients who underwent stent or feeding tube placement
(+0.90 (95% Cl1 0.60 to 1.19) months; +0.81 (95% Cl 0.47 to 1.13) months, respectively) vs. nasogastric tube;
however, survival was best for the few patients who were treated with surgical repair. Herein we will discuss the use
of stents for the management of TE fistulas in EC patients based on clinical presentation and whether the patient has
received prior treatment for the underlying malignancy.

Subtopic 1/ Patients Presenting with TE Fistula at the Time of Diagnosis (Variant 7)
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Management of TE fistula is recommended if feasible prior to definitive or other palliative treatment to avoid
complications due to aspiration, especially in patients who are recommended to receive radiotherapy. In these
patients, induction chemotherapy prior to definitive CRT, chemotherapy alone prior to palliative RT, or placement of
an airway?® or partially/fully covered esophageal stent should be considered to allow time for healing and palliate
aspiration and dysphagia. A randomized study by Yamasaki et al. included patients with newly diagnosed T4b
esophageal cancer treated with either CRT or triplet chemotherapy alone as initial therapy for conversion surgery.
The 2-year OS was slightly higher in the CRT group compared to chemotherapy group (55.1% vs. 34.7%; P = -.11),
and local and regional node recurrence rates were inferior for patients undergoing RO resection treated with
induction chemotherapy compared to CRT (local: 30% v. 8%, respectively, P = 0.03; regional: 37% vs. 8%,
respectively, P = 0.002).*"

Esophageal stenting is a reasonable choice to occlude the fistula, especially in those patients with esophageal
stenosis without airway stenosis.!*® Combined airway and esophageal stents may also be used.'®!® Khan et al.?°
reported outcomes from a prospective cohort of patients with EC who were treated with dual airway and
esophageal stenting palliation in obstructive or fistulous lesions near the carina. There was significant improvement
in both dyspnea and dysphagia after dual stenting (P<0.001). Mucus plugging, lower respiratory infection, and
granulation tissue were the main complications.

Subtopic 2/ Patients Presenting with TE Fistula During Treatment with Radiation Therapy (+/- Chemotherapy)
Tracheal stenting or combined tracheal and esophageal stenting is the preferred approach in these patients and
results in improvement in symptoms in most patients, allowing for completion of treatment.'® Consideration of

aggressive supportive care including alternate methods of nutritional support (e.g. placement of feeding tube) is
warranted in these patients.

Subtopic 3/ Patients Presenting with TE Fistula Following Definitive CRT (+/- Surgery)

TE fistula should be suspected in patients presenting with recurrent pneumonia and/or signs of aspiration in patients
who undergo potentially curative therapy for EC, regardless of remission status. For patients with no evidence of
active cancer, surgical repair may be considered in select subset of patients who are healthy enough to tolerate the
surgery and have small fistulas amenable to repair. In patients who received prior radiation in whom surgery is not
an option, stenting may be considered with caution'®?! as prior radiation therapy increases the rate of stent-
related complications.” Pao et al.'®? reported esophageal perforation in 15.5% of patients who received prior
definitive CRT. In this retrospective series of 129 patients, the median interval from CRT to fistula was 4.4 months
(3.3-10.1), and development of fistula was associated with inferior median OS (10.0 vs. 17.2 months, P = 0.0096). T4
tumors (HR, 3.776; 95% Cl, 1.383-10.308; P = 0.010) and presence of stenosis (HR, 2.601; 95% Cl, 1.053-6.428; P =
0.038) at baseline were independent risk factors for inferior OS. There was a trend toward better survival for
patients who underwent repair or stenting for the fistula than those only undergoing conservative treatments
(median OS, 5.9 vs. 0.9 months, P = 0.058).

In summary, the use of stents for treatment of TE fistula can result in improvement of symptoms and performance
status in most patients but warrant carefully consideration and close observation in patients treated with prior
radiation therapy (+/- surgery or chemotherapy) as the risk of complications is high in this setting.

Conclusion:

In patients with EC, the use of stents for palliation of dysphagia or TE fistula should be carefully considered.
Multidisciplinary discussions should guide the use of stents and consider clinical scenario and incorporation of
treatment recommendations since the use of stents can negatively impact oncologic outcomes in some patients,
and prior cancer therapies can increase the risk of stent-related complications.
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Summary of Recommendations

1. The panel recommends strongly that the use of esophageal stent is usually not appropriate for the typical case
of T1-2NOMO EC associated with symptomatic dysphagia when upfront esophagectomy is planned. Stent
placement may compromise surgical outcomes in these patients. Consider feeding tube placement prior to
surgery if nutritional status is inadequate. [Variant 1].

2. The panel recommends that the use of esophageal stent is usually not appropriate for the typical case of
locally-advanced, non-metastatic EC associated with symptomatic dysphagia when
neoadjuvant/perioperative therapy and esophagectomy are planned. Stent placement has been associated
with increased complications, inability to complete prescribed treatment, and compromised oncologic
outcomes in these patients. Consider feeding tube placement prior to treatment if nutritional status is
inadequate. [Variant 2].

3. The panel recommends strongly that the use of esophageal stent is usually not appropriate for the typical
case of inoperable locally-advanced, non-metastatic EC associated with symptomatic dysphagia when
curative-intent chemoradiation is planned. Stent placement has been associated with increased
complications, inability to complete prescribed treatment, and compromised oncologic outcomes in these
patients. Consider feeding tube placement prior to treatment if nutritional status is inadequate. [Variant 3].

4. The panel recommends that the use of esophageal stent may be appropriate for the typical case of
metastatic esophageal cancer associated with symptomatic dysphagia. Stents may be appropriate in
patients with a short life-expectancy with limited treatment options who would benefit from immediate
palliation. Alternative methods of palliation should be considered in those patients with reasonable life
expectancy in whom treatment is planned, due to associated risk of stent-related complications, especially
in those receiving radiation. [Variant 4].

5. The panel recommends strongly that the use of esophageal stent is usually not appropriate for the typical
case of symptomatic benign stricture following curative-intent therapy for EC. Stent placement in this
setting is associated with a high risk of complications (sometimes fatal), especially in those who have
received prior radiation, and should be reserved for patients who fail other therapies. Esophageal dilation is
usually appropriate, and feeding tube placement may be appropriate for these patients with more severe
dysphagia. [Variant 5].

6. The panel recommends that the use of esophageal stent is usually not appropriate for the typical case of
local recurrence at the primary tumor site following curative-intent chemoradiation for EC associated with
symptomatic dysphagia. Stent placement in the setting of prior radiation should be considered with caution
due to increased risk of complications. Consider feeding tube placement prior to treatment if nutritional
status is inadequate. Systemic therapy alone may be reasonable setting of prior CRT in patients as it has
been shown to improve dysphagia. [Variant 6].

7. The panel recommends strongly that the use of esophageal stent is usually appropriate for the typical case
of locally-advanced EC presenting with evidence of tracheoesophageal fistula. Placement of
esophageal/airway stent in these patients may improve symptoms and allow for healing and nutrition.
[Variant 7].

Variant Cases and Treatment Algorithm

Variant cases were developed as examples for these guidelines to illustrate practical applications of consensus
recommendations. A treatment algorithm is also provided to assist in selection of patients with malignant
obstruction from EC suitable for consideration of esophageal stent.

Summary of Evidence
This section summarizes the references on the evidence table.
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Of the 122 references cited in the American Radium Society® Appropriate Use Criteria for Use of Esophageal Stents
in Patients with Esophageal Cancer, 81 were identified through the search strategy, with 23 additional studies
included through backward citation searching, identified by examining the reference lists of articles directly found
through the search strategy. No studies were identified by forward citation searching and were included. 18
additional studies referenced outside the “Summary of Literature Review” are included to provide context, but
unless they are also cited within the “Summary of Literature Review,” they were not used by the committee to guide
recommendations. In sum, the authors added 40 citations from bibliographies, websites, or books not found in the
literature search.

Of the 104 references used as evidence, 104 are categorized as therapeutic references, including 17 well-designed
studies (Phase Il randomized and Phase Ill), 35 moderately well-designed studies that account for most common
biases (matched cohort and Phase Il studies), 50 studies with design limitations (retrospective reviews), and 2 meta-
analysis studies.

Supporting Documents

For additional information on the ARS Appropriate Use Criteria methodology and other supporting documents go to
http://www.americanradiumsociety.org/page/aucmethodology.

The American Radium Society™ Appropriate Use Criteria and its expert panels have developed criteria for
determining appropriate procedures for diagnosis and treatment of specified medical condition(s). These criteria
are intended to guide treating and referring physicians in making decisions regarding diagnosis and treatment of
cancers and related or associated conditions. Generally, the complexity and severity of a patient’s clinical
condition should dictate the selection of appropriate diagnostic procedures or treatments. Only those
examinations or treatments generally used for evaluation of the patient’s condition are ranked. Other procedures
necessary to evaluate or treat other co-existent diseases or other medical consequences of this condition are not
considered in this document. The availability of equipment or personnel may influence the selection of
appropriate procedures or treatments. Procedures, techniques, or other interventions classified as investigational
by the FDA have not been considered in developing these criteria; however, study of new equipment,
applications, and treatment protocols should be encouraged. The ultimate decision regarding the appropriate use
of any specific examination or treatment must be made by the referring physician and oncologist in light of all
the circumstances presented in an individual examination.
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TREATMENT ALGORITHM FOR THE USE OF STENTS IN PATIENTS WITH ESOPHAGEAL CANCER

SYMPTOMATIC MALIGNANT OBSTRUCTION/STRICTURE IN A PATIENT WITH ESOPHAGEAL CANCER
-

IMgtagtatic Disease? I T I Candidate for Potentially Curative Treatment? I
l or Chemotherapy* l
2. Surgical repair?
Life Expectancy 4m | Yes | 4@ | Tracheoesophageal Fistula | ™ | No
3. Consider stent®
> 6 Months? ‘
sooe rcrned ~ PriorChemotherapy and/or Radiation?
‘ ‘ alone (preferred) - Yes -
No Yes 2. Re-irradiation +/- l'
H 45
‘ systemic therapy 1. Consider feeding tube for severe nutritional compromise
2. Expeditious initiation of neoadjuvant chemotherapy/CRT or definitive CRT - No
1. Consider stent 3. Consider stentine in select patients®
2. Palliative radiation or ‘
systemic therapy ﬁ
3. Best supportive care
Neoadjuvant Therapy Definitive Candidate for
: Followed by Surgery +/- Chemoradiation +/- Immediate
1. Systemic therapy alone” 2
Immunotherapy Immunotherapy Surgery?:

2. Palliative radiation (EBRT or brachy)’

ICRT or chemotherapy can be used as initial treatment for T4b cancers in patient who are able to tolerate, with CRT preferred as it results in better locoregional control

surgical repair may be considered in select subset of patients who are healthy enough to tolerate the surgery and have small fistulas amenable to repair

placement of an airway or partially/fully covered esophageal stent or dual airway and esophageal stents (more commaonly used for patients with TE fistulas near the carina)

“Reirradiation is associated with a high complication rate and should be regarded with caution but may considered in well-selected patients or if other options are limited

Sstent placement in the setting of prior radiation therapy should be considered with caution due to increased risk of adverse events but may be useful for palliation of dysphagia in patients
with limited life expectancy

The use of stents in patients in the setting of a newly diagnosed EC patient who are treated with petentially curative therapy (neoadjuvant chemotherapy or CRT or definitive CRT) is
associated with increased risk of complications, and may be associated with worse oncological outcomes and should be considered with caution

"Single modality palliation is recommended over combined therapy, with radiation therapy preferred in those with a reasonable life-expectancy (e.g. » 6 months) as it is associated with lower
adverse events and more durable palliation of dysphagia compared to stent placement. Palliative brachytherapy can also be considered. If the patient is fit for systemic therapy, chemotherapy
alone is also considered a reasonable option and can avoid the esophagitis typically associated with radiation therapy. The use of stenting is typically considered for patients with a shorter life
expectancy who need immediate palliation
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Variant 1: Symptomatic malignant obstruction in a patient with cT2NOMO squamous cell carcinoma of the mid
esophagus without evidence of tracheoesophageal fistula (Blazeby grade 1 dysphagia)

48 year-old male (former smoker; moderate daily alcohol) with a good performance status (ECOG = 1, with BMI = 24;
serum albumin 3.0 g/dl) is diagnosed with a squamous cell carcinoma of the mid esophagus. He presented with
progressive heartburn associated with a sense of food catching (Blazeby grade 1), resulting in an unintentional 10 Ib
weight loss (current weight 165 Ibs) over the last 2 months. Upper endoscopy revealed a 3 cm mass from 25-28 cm
from incisors starting at the level of the tracheal bifurcation and biopsy confirmed moderately differentiated
squamous cell carcinoma. Flexible bronchoscopy demonstrated extrinsic compression of the trachea but no
evidence of invasion or fistula. Esophagram demonstrated no evidence of aspiration. EUS demonstrated no invasion
through the adventitia and no enlarged regional lymph nodes. Contrast-enhanced CT demonstrated a 3 cm
circumferential mass in the mid esophagus and no enlarged lymph nodes. PET CT revealed uptake in the esophagus
only and no evidence of distant disease. (cT2ZNOMO) He was evaluated by a multidisciplinary team and deemed fit for
surgery.

Final Tabulations Group
Rating Median | Disag
Treatment Category 1 2 3 4 5 6 7 8 9 Rating ree SOE SOR
Treatment Options

Nutrition consultation A ofo|lofo|1|O0|4]|7]|4 8 S ™
Placemgnt of esophaieal U 3 7 5 1 ololololo 5 S S
stent prior to surgery

Placement of feeding

jejunostomy prior to M o0 O 3 |11 0|0]|0f|O 5 L ™
surgery*

Proceed directly to surgery* A ojo|lo|of|l1]|0|7]|7]|1 8 S ™

*Patient declines neoadjuvant chemotherapy or radiation

Variant Discussion:

Immediate esophagectomy can be considered (after appropriate staging and preoperative evaluation) in patients
who have cT1-2NO EC with symptomatic dysphagia and adequate nutritional status. Esophageal stents used in the
setting of a newly diagnosed EC patient is associated with increased risk of complications and may be associated
with worse oncological outcomes. If nutritional status is compromised enough to warrant concern for increased risk
of surgical morbidity, nasogastric/nasojejunal or feeding jejunostomy are preferred over stenting and can be
considered in a select group of patients.
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Variant 2: Symptomatic malignant obstruction in a patient with cT3N1MO0 adenocarcinoma of the
gastroesophageal junction (Blazeby grade 2 dysphagia)

62 year-old male (former smoker; social alcohol; longstanding history of GERD) with a good performance status
(ECOG = 1, with BMI = 25; serum albumin 3.4 g/dl) is diagnosed with a Siewert | adenocarcinoma of the esophagus.
He presented with early satiety, progressive dysphagia to solids, and unintentional 12 b weight loss (current weight
180 Ibs) over the last 3 months. He is able to eat only pureed foods (Blazeby grade 2). Upper endoscopy revealed a
near obstructing 4 cm mass from 36 to 40 cm from incisors and biopsy confirmed moderately differentiated
adenocarcinoma. EUS demonstrated invasion of the adventitia and a solitary enlarged paraesophageal lymph node
measuring 1.5 cm in diameter. Contrast-enhanced CT demonstrated a 4 cm circumferential mass in the distal
esophagus with mild esophageal dilation proximal to the mass, and a minimally enlarged solitary paraesophageal
lymph node. PET CT revealed uptake in the esophagus, regional node identified by EUS and CT, with no evidence of
distant disease. (cT3N1MO0) He was evaluated by a multidisciplinary team and deemed fit for definitive treatment
with neoadjuvant therapy followed by surgery.

Final Tabulations

Group
Rating Median | Disag
Treatment Category 1 2 3 4 5 6 7 8 9 Rating ree SOE SOR
Treatment Options
Nutrition consultation A ojo|lo|Oo|loOo|O|5]|7]|4 8 S ™
Placement of esophageal
stent prior to curative-intent u 0|4|10(0(|O0|O0|O0]|O0O|O 3 S ™

therapy

Placement of feeding
jejunostomy prior to M o0 O 3 9 2 o|o0]| O 5 M ™
curative-intent therapy

Proceed with neoadjuvant
chemoradiation

Proceed with induction
chemotherapy followed by A o|lo0| 0] O 1 1 8 |6] 0 7 M ™
curative-intent therapy

Proceed directly to surgery u 416 |6 |0|0|0|0]|0|O 2 EC ™

Variant Discussion:

Although the use of esophageal stents can be considered to palliate dysphagia and is associated with improvements
in dysphagia during neoadjuvant therapy, their effect on improving patient nutritional status is less clear.
Esophageal stents used in the setting of a newly diagnosed EC patient is associated with increased risk of
complications and may be associated with worse oncological outcomes. Complete staging and multidisciplinary
discussion should direct therapy for these patients and supportive measures including the use of stents. Stents
should only be used with caution in patients who are being considered for curative-intent resection (+/- neoadjuvant
therapy) after multidisciplinary recommendation, and other strategies of nutritional supplementation should be
considered.
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Variant 3: Symptomatic malignant obstruction in a medically inoperable patient with cT3N2MO adenocarcinoma
of the gastroesophageal junction who is a candidate for definitive chemoradiation (Blazeby grade 2 dysphagia)

72 year-old female (never smoker or drinker; longstanding history of GERD; multiple comorbid illnesses) (ECOG =1,
with BMI = 23; serum albumin 3.3 g/dl) is diagnosed with a Siewert 2 adenocarcinoma of the gastroesophageal
junction. She presented with early satiety, progressive dysphagia to solids, and unintentional 20 |b weight loss
(current weight 150 Ibs) over the last 2 months. She is able to eat only pureed foods (Blazeby grade 2). Upper
endoscopy revealed a near obstructing 3 cm mass from 37 to 40 cm from incisors and biopsy confirmed moderately
differentiated adenocarcinoma. EUS demonstrated invasion of the adventitia and 4 enlarged lesser gastric curvature
lymph nodes measuring up to 2 cm in diameter. Contrast-enhanced CT demonstrated a 3 cm circumferential mass
centered at the gastroesophageal junction with esophageal dilation proximal to the mass, and 4 enlarged
gastrohepatic and lesser curvature lymph nodes. PET CT revealed uptake in the esophagus, regional nodes identified
by EUS and CT, with no evidence of distant disease. (cT3N2MO) She was evaluated by a multidisciplinary team and
deemed a poor candidate for surgery but able to tolerate chemotherapy and/or radiation.

Final Tabulations Group
Rating Median | Disag
Treatment Category 1 2 3 4 5 6 7 8 9 Rating ree SOE SOR

Treatment Options
Nutrition consultation A ojo|lo|Oo|o|oO|4]|5]|7 8 S ™
Placement of esophageal
stent prior to curative-intent u o|6|7|3|0|0|O0]|0|0O0 3 S ™
therapy
Placement of feeding tube
prior to curative-intent M ofo|lofo0o|2|12(0|0f|0O 6 M T
therapy
Proceedw'lth'defmltlve A ololololol2lsls!lo 8 S 2~
chemoradiation
Proceed with induction
chem.oth_erapyfollowed by A ololololololwalolo 4 M ~
curative-intent
chemoradiation

Variant Discussion:

For patients with localized, non-metastatic, inoperable EC, definitive CRT is associated with 5-year survival of
approximately 26%. It is important to consider that the use of esophageal stents in the setting of CRT is associated
with increased risk of complications and may be associated with worse oncological outcomes. Expeditious initiation
of induction chemotherapy or definitive CRT can be effective in improving dysphagia and Qol, with benefits
observed in some patients during the first week(s) of treatment. The use of stents in EC patients who are candidates
for definitive CRT should be carefully considered and discussed in a multidisciplinary setting. Stents should only be
used with caution in patients who are being treated with definitive CRT after multidisciplinary recommendations,
and other strategies of palliation of dysphagia (such as expeditious initiation of CRT) and nutritional
supplementation should be considered.
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Variant 4: Symptomatic malignant obstruction in a patient with newly diagnosed metastatic adenocarcinoma of
the distal esophagus who is a candidate for palliative systemic therapy and/or radiation and has a life expectancy
> 6 months (with treatment) (Blazeby grade 2 dysphagia)

68 year-old male (former smoker; no alcohol; longstanding history of GERD) with a good performance status (ECOG
=1, with BMI = 24; serum albumin 3.1 g/dl) is diagnosed with metastatic adenocarcinoma of the distal esophagus.
He presented with early satiety, progressive dysphagia to solids, and unintentional 20 Ib weight loss (current weight
170 Ibs) over the last 3 months. He is able to eat only pureed foods (Blazeby grade 2). Upper endoscopy revealed a
near obstructing 5 cm mass from 34 to 39 cm from incisors and biopsy confirmed poorly differentiated
adenocarcinoma. Contrast-enhanced CT demonstrated a 5 cm circumferential mass in the distal esophagus with
mild esophageal dilation proximal to the mass, enlarged paraesophageal, gastrohepatic, and lesser gastric curvature
lymph nodes, and diffuse liver metastases. PET CT revealed uptake in the esophagus, regional nodes, and liver
without evidence of other distant disease. (Stage 4) He was evaluated by a multidisciplinary team and deemed able
to tolerate chemotherapy and/or radiation.

Final Tabulations

Group
Rating Median | Disag
Treatment Category 1 2 3 4 5 6 7 8 9 Rating ree SOE SOR
Treatment Options
Nutrition consultation A ojo|lo|O0Oflo0o|O|3]|5]|38 9 S ™
Placement of esophageal
stent prior to systemic u 0|2 |122/0|0|O0|O0]|O0|O 3 S ™

therapy

Placement of esophageal
stent prior to palliative u 0 7 6 2 1 o|lo]|o|oO 3 S ™
radiation or CRT

Placement of a feeding tube

. . M 0 0 0 4 6 4 0 0 0 5 M ™
prior to oncologic therapy
*Other endoscopic therapies U 0 5 3 1 ololololo 3 M 2N
prior to oncologic therapy
Brachytherapy followed by M ol o ) 3 6 3 > lol o 5 S 2N

systemic therapy

Palliative external beam
radiation followed by A o|jojo0|O0|1]|3]|7|5]|0 7 S ™
systemic therapy

Palliative CRT followed by
systemic therapy

Systemic therapy alone
(with consideration of
external beam radiation,
brachytherapy, or
endoscopic therapy if no
improvement in symptoms)

Best supportive care alone u 1|11 2 0 0 0 0o|0| O 2 EC ™

*Other ablative modalities include cryotherapy, radiofrequency ablation (RFA), argon plasma coagulation (APC), laser therapy,
photodynamic therapy (PDT) and chemical ablation.

Variant Discussion:
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Single modality palliation is recommended over combined therapy for dysphagia in the palliative setting, with
radiation preferred in those with a reasonable life-expectancy (e.g. > 6 months) as it is associated with lower adverse
events and more durable palliation of dysphagia compared to stent placement. Palliative brachytherapy can also be
considered. If the patient is fit for systemic therapy, chemotherapy alone is also considered a reasonable option and
can avoid the esophagitis typically associated with radiation. The use of stenting is typically considered for patients
with a shorter life expectancy who need immediate palliation. Multidisciplinary discussion should guide treatment
recommendations for the use of stents in EC patients who are not candidates for curative-intent therapy.
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Variant 5: Symptomatic non-malignant stricture causing obstruction in a patient who received neoadjuvant
chemoradiation followed by esophagectomy without evidence of recurrence (Blazeby grade 2 dysphagia)

48 year-old female (former smoker; no alcohol) with a good performance status (ECOG = 1, with BMI = 22; serum
albumin 2.9 g/dl) received neoadjuvant chemoradiation for a T3N1MO0 moderately differentiated Siewert |
adenocarcinoma of the esophagus followed by esophagectomy (ypTONO) 6 months ago. She was recovering well and
gaining weight, then developed progressive dysphagia to solids (Blazeby grade 2). She has lost 10 Ibs over the last 2
weeks (current weight 145 Ibs). Restaging contrast-enhanced CT demonstrates no evidence of locoregional
recurrence or distant metastases. Upper endoscopy reveals a 2 cm stricture at the level of the anastomosis without
evidence of recurrent malignancy.

Final Tabulations Group
Rating Median | Disag
Treatment Category 1 2 3|45 6|78 9 Rating ree SOE SOR
Treatment Options
Nutrition consultation A ofoflofof|o0o|1|2]|5]S. 9 EC ™
Speech.and swallowing A ol ol o 1 1 5 3|5 a 3 EC o~
evaluation and therapy
Initial placement of U sl alol1lololololo 3 S A
esophageal stent
|n|t|€!| placement of a M ol o 1110l 2 1 olol o 4 £C 2
feeding tube
Esophageal dilation A ojo|lo|O0|0]|4|4]|8|0O0 8 S ™

Variant Discussion:

Stents are not recommended for palliation of benign post-therapy strictures in the setting of prior radiation,
especially in patients who have no evidence of recurrence as they are associated with increased risk, and sometimes
fatal complications especially in patients who have received prior radiation as a component of previous treatment.
Balloon dilation (which often required multiple treatments to achieve success and may be combined with steroid
injections) is considered a standard and effective treatment strategy for patients with benign strictures following
curative treatment of EC; however, time to relief of dysphagia is longer for patients who received prior CRT
compared to surgery alone.
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Variant 6: Symptomatic malignant obstruction in a patient with local recurrence at the primary tumor site in the
mid esophagus after receiving definitive chemoradiation (Blazeby grade 3 dysphagia)

65 year-old male (former smoker; former alcohol) with ECOG performance status = 1 (BMI = 22; serum albumin 3.2
g/dl) received definitive chemoradiation for a T3N2MO moderately differentiated squamous cell carcinoma of the
mid esophagus 8 months ago. He had been recovering slowly and gaining weight, then developed progressive
dysphagia to solids, and some liquids (Blazeby grade 3). He has lost 10 Ibs over the last 3 weeks (current weight 160
Ibs). Restaging contrast-enhanced CT and PET-CT demonstrate evidence of a recurrence in the mid esophagus at the
primary tumor site, without evidence of nodal or distant metastases. Upper endoscopy reveals a 3 cm obstructing
mass and biopsy confirms recurrent squamous cell carcinoma. He was evaluated by a multidisciplinary team and
deemed unfit for surgery.

Final Tabulations Group
Rating Median | Disag
Treatment Category 1 2 3 4 5 6 7 8|9 Rating ree SOE SOR
Treatment Options
Nutrition consultation A ojlo|o|Oo|oOo|1|4]|4|7 8 S ™

Placement of esophageal
stent prior to salvage u 0|0|13/1|0|O0|O0]|O0|O0 3 S ™
systemic therapy

Placement of esophageal
stent prior to salvage re- u 1 6 5 4|00 00| O 3 S ™
irradiation

Placement of a feeding tube
prior to salvage therapy

*Other endoscopic therapies
prior to salvage therapy

Proceed to systemic therapy
(chemotherapy +/- A o|lo0o|O0O]|O0|O0] 3 58| 0 8 S ™
immunotherapy) alone

Proceed with induction
systemic therapy (with
consideration of re- M ofo|lof|s|7|2|0|0]|oO 5 M T
irradiation depending on
response)

Consider re-irradiation

o External beam re-
irradiation alone +/-
consolidation systemic
therapy

o External beam re-
irradiation with
concurrent 2~
chemotherapy +/-
consolidation systemic
therapy

e Brachytherapy +/-
consolidation systemic U ojo0f|100|2|1|1|0]0|oO 3 L ™
therapy

*

*Other ablative modalities include cryotherapy, radiofrequency ablation (RFA), argon plasma coagulation (APC), laser therapy,
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photodynamic therapy (PDT) and chemical ablation, which can also be considered as alternatives to stenting, especially in
patients who develop recurrence following previous radiotherapy or surgery.

Variant Discussion:

Although EBRT or CRT is a reasonable option for patients with recurrent dysphagia due to malignant obstruction
after curative treatment in the setting of no prior radiation, re-irradiation is associated with a high complication rate
and should be regarded with caution but may considered if other options are limited and life-expectancy is short.
Stent placement in the setting of prior radiation should be considered with caution due to increased risk of adverse
events but may be useful for palliation of dysphagia in patients with limited life expectancy. Systemic therapy alone
(chemotherapy +/- immunotherapy) is a reasonable consideration in the setting of prior CRT as it has been shown to
improve dysphagia in a majority of patients.
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Variant 7: Symptomatic malignant obstruction in a patient with cT4N1MO squamous cell carcinoma of the mid
esophagus with evidence of tracheoesophageal fistula (Blazeby grade 3 dysphagia)

67 year-old male (current heavy smoker; daily alcohol) with ECOG performance status = 2 (cachectic appearing with
BMI = 19; serum albumin 2.3 g/dl) presents with admission to the hospital with pneumonia and reports progressive
dysphagia to solids then liquids and coughing during eating, and an unintentional 30 |b weight loss (current weight
135 Ibs) over the last 6 months. He is not able to eat solids without regurgitation and has difficulty swallowing
liquids (Blazeby grade 3). Upper endoscopy revealed an obstructing friable 5 cm mass from 25-30 cm from incisors
traversing the tracheal bifurcation and biopsy confirmed poorly differentiated squamous cell carcinoma. Flexible
bronchoscopy demonstrated extrinsic compression and focal invasion of the trachea. Esophagram demonstrated
evidence of aspiration and tracheoesophageal fistula. EUS demonstrated invasion into the trachea and a solitary 2.5
cm adjacent paraesophageal lymph node, confirmed on contrast-enhanced CT, and PET CT revealed uptake in the
esophagus and adjacent node only and no evidence of distant disease. (cT4N1MOQ) He was evaluated by a
multidisciplinary team and deemed a poor candidate for surgery at present due to compromised nutritional status
and active infection.

Final Tabulations Group
Rating Median | Disag
Treatment Category 1 2 3 4 5 6 7 8 9 Rating ree SOE SOR
Treatment Options

Nutrition consultation A ofoflofofO0|1|3]|5]|€®6 8 S ™
Surgical repair of TE fistula
prior to curative-intent u 0| 2|92 i1 /0|0|0|oO 3 S ™
therapy*

* % H
PIacemgnt gf stent(s)** prior A ol o 1 0 1 olelelo 7 S 2N
to curative-intent therapy
Placing the patient NPO with
en.teraI/parer]ter'aI nutrition A ololi1lol1ls!lololo - M
prior to curative-intent
therapy

* Surgical repair may be considered in select subset of patients who are healthy enough to tolerate the surgery and have small
fistulas amenable to repair.

** placement of an airway or partially/fully covered esophageal stent may allow time for healing and palliate symptoms
including aspiration and dysphagia.

Variant Discussion:

The optimal management of TE fistulas is complex and treatment options include surgical repair, esophageal/airway
stenting, placing patient NPO with enteral/parenteral nutrition, and/or placement of feeding tube. Surgical repair
may be considered in select subset of patients who are healthy enough to tolerate the surgery and have small

fistulas amenable to repair however, surgery involves risks of non-healing due to malignant involvement, or delay to
initiation of curative-intent treatment. Stent placement for management of TE fistulas can result in improvement of
symptoms and performance status in many patients, but can be complicated by migration, tumor overgrowth, and
fistula formation. Dual airway and esophageal stents are more commonly used for patients with TE fistulas near the
carina due to EC and can improve both dyspnea and dysphagia as well as allow for healing and improved nutrition.
When stent placement is not available, it is reasonable to consider placing the patient NPO with enteral/parenteral
nutrition prior to curative-intent therapy.
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Please refer to the supporting documentation for a more complete discussion of the concepts and definitions below.

Rating Categories: U Usually not appropriate; M May be appropriate; A Usually appropriate

Disagree: The variation of the individual ratings from the median rating indicates panel disagreement on the final
recommendation.

SOE: S Strong; M Moderate; L Limited; EC Expert Consensus; EO Expert Opinion

SOR: /N Strong Recommendation; | Weak Recommendation; - Not strong, not weak

Key:

ECOG: Eastern Cooperative Oncology Group
BMI: Body mass index

Ib(s): Pound(s)

EUS: Endoscopic ultrasound

CT: Computed tomography

PET-CT: Positron emission tomography-computed tomography
CRT: Chemoradiation

EC: Esophageal cancer

GERD: Gastroesophageal reflux disease
Qol: Quality of life

EBRT: External beam radiotherapy

TE: Tracheoesophageal
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Appendix A: ARS AUC FOR THE USE OF ESOPHAGEAL STENTS IN PATIENTS WITH ESOPHAGEAL CANCER

Search Dates: 1/1/2010 to 12/3/2024

Database: Ovid MEDLINE(R) All

Search Strategy:

1 ("31828290" or "28864404" or "29728468").ui. (3)

2 ("33610215" or "22514498").ui. (2)

3 lor2(5)

4 "23835387".ui. (1)

5 3or4(6)

6 ((esophag* or oesophag* or gastroesophag* or gastro-esophag* or gastrooesophag*) adj3 (cancer* or carcinoma* or neoplas* or
adenocarcinoma* or squam* or malignan* or tumor* or tumour*)).ti,ab,kf. (72245)

7 exp Esophageal Neoplasms/ (62271)

8 6 or 7 (84994)

9 5not 8 (0)

10 (radiotherap* or radiat* or irradiat* or chemoradi* or IMRT or "intensity modulated radiation therapy" or VMAT or "volumetric modulated arc
therapy" or proton*).ti,ab,kf. (1038367)

11 Radiotherapy/ or radiotherapy, conformal/ or radiotherapy, intensity-modulated/ or *radiotherapy dosage/ or *radiotherapy planning, computer-
assisted/ (80124)

12 (immunotherap* or pembrolizumab* or nivolumab* or avelumab* or durvalumab* or atezolizumab* or checkpoint inhibitor* or PD-L1 inhibitor* or
PD1 inhibitor* or chemo-radi* or chemoradi*).ti,ab,kf. (237953)

13 *immunotherapy/ or *antineoplastic agent/ or *carboplatin/ or *cetuximab/ or *fluorouracil/ or *cisplatin/ or *multimodality cancer therapy/ or
*radiosensitizing agent/ or *immunotherapy/ or *monoclonal antibody/ or *immunological antineoplastic agent/ or *programmed death 1 receptor/ or
molecularly targeted therapy/ or vaccine/ (431791)

14 rt.fs. (218668)

15 th.fs. (2231332)

16 or/10-15 (3682919)

17 5 not 16 (0)

18 (dysphagia* or "local*" or "locoregional*" or surviv* or toxic* or esophagitis* or oesophagitis* or odynophagia* or "quality of life" or "quality-of-
life" or "patient-reported-outcome*" or "patient reported outcome*").ti,ab,kf. (4216560)

19 Survival Rate/ or Disease-Free Survival/ or Survival/ or Progression-Free Survival/ or Survival Analysis/ or radiation injuries/ or Patient Reported
Outcome Measures/ (454392)

20 (stent* or dysphag?*).ti,ab,kf. (168927)

21 (18 or 19) and 20 (58187)

22 (stent* and (dosimetr* or ((coverage or margin) adj (target or diseas* or volume*)) or gross tumo* or GTV or clinical target volume* or CTV or
planning target volume* or PTV or OAR or organ* at risk or organs*-at-risk)).ti,ab,kf. (253)

23 21 or 22 (58359)

24 5 not 23 (0)

25 8 and 16 and 23 (1989)

26 5 not 25 (0)

27 limit 25 to yr="2010 - 2025" (919)

28 limit 27 to english language (843)

29 limit 28 to "review articles" (132)

30 Meta-analys*.ti,ab,kf. or Meta-analysis/ (349418)

31 29 and 30 (14)

32 (28 not 29) or 31 (725)

33 limit 32 to ("newborn infant (birth to 1 month)" or “infant (1 to 23 months)" or "preschool child (2 to 5 years)" or "child (6 to 12 years)") (5)

34 (((line* or stem*) adj3 cell*) or mice* or mouse* or rat or rats or rodent* or feline* or canine* or equine* or murine* or animal* or in vivo* or "in
vitro*" or "autophag*" or culture* or ELISA or bacilus* or drug screen or nano* or quasi-experimental* or ligand*).ti,ab,kf. or exp Mice/ (7881141)
35 ("Surveillance, Epidemiology, and End Results*" or SEER* or "National Cancer Database*" or NCDB).ti,ab,kf. (24785)

36 (GIST or gastrointestinal stromal* or sarcoma* or melanoma* or breast* or meningioma* or tuberculos* or pancrea* or bile duct* or
periampullary* or neuroendocrine* or prostat* or gallbladder* or ACTH or gastrinoma* or cholangiocarcinoma* tuberculos* or thyroid* or bladder* or
renal or testicular or seminoma* or (lung adj3 (cancer or carcinoma*)) or colon* or ovar* or reirradiat* or second-line* or second line* or reflux* or
PPI or proton-pump* or pump inhibitor or gastric-acid* or acid* or gastritis* or MALT or lymphoma* or (chinese adj3 medic*) or mastalgia or
radiofrequenc* or microwav* or sarcopenia or intraperitone* or splenic* or transarterial* or electroporat* or peritone* or third-line or third line or
cutaneous or acupuncture* or case presentation or case report or herbal or endoscopic submucosal dissection or pylori* or herbal* or tonsil* or
oropharng* or octreotid* or exercis*).ti,kf. (4176568)

37 ("case report" or "case-report” or "case-series*" or "case series*" or "narrative review" or editorial* or letter* or "response to comment*").ti,ab,kf.
(828043)

38 limit 32 to (case reports or letter or editorial or clinical trial protocol) (186)

39 0r/33-38 (11495399)

40 32 not 39 (458)

41 5not 40 (0)
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Appendix B: Prisma 20201112 Study Selection Flow Diagram for Use of Esophageal Stents in Patients with Esophageal Cancer

Identification

Screening

Identification of studies via databases and registers

Identification of studies found outside the search strategy

Records identified from:
Medline (n = 458)

Records removed before screening:
Duplicate records removed {(n = 0)

}

Records identified from:
Forward citation searching (n=0)

Backward citation Searching (n = 23)

Records screened

Records excluded
(n =226)

(n = 458)

Full-text reports sought for

Reports not retrieved
(n=0)

Full-text reports sought for

h 4

Reports not retrieved
(n=0)

retrigval

(n=232)
Full-text reports assessed for
eligibility
(n=232)

Reports excluded for insufficient number of
patients, ineligible study type or poor study

quality: {(n = 151)

retrigval

Studies included in review as
primary evidence

(n=104)

Full-text reports of included
studies

(n=104)

(n=23)
Full-text reports assessed for
eligibility

(n=23

h 4

Reports excluded:
(n=10)

ARS Appropriate Use Criteria

37

Appropriate Use of Esophageal Stents in Patients with Esophageal Cancer




Appendix D: PRISMA 2020 Checklist for The Use of Esophageal Stents in Patients with Esophageal Cancer

. Ite
?ecglon el m Checklist item Location where item is reported
opic #
TITLE
Title | 1 | Identify the report as a systematic review. Title
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Abstract
INTRODUCTION INTRODUCTION/BACKGROUND
Rationale Describe the rationale for the review in the context of existing knowledge. 12
Objectives Provide an explicit statement of the objective(s) or question(s) the review 12
addresses.
METHODS METHODOLOGY
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were 11
criteria grouped for the syntheses.
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other 11
sources sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted.
Search 7 | Present the full search strategies for all databases, registers and websites, Appendix A: Search Strategy
strategy including any filters and limits used.
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the | {1
process review, including how many reviewers screened each record and each report
retrieved, whether they worked independently, and if applicable, details of
automation tools used in the process.
Data 9 | Specify the methods used to collect data from reports, including how many 11
collection reviewers collected data from each report, whether they worked independently, any
process processes for obtaining or confirming data from study investigators, and if
applicable, details of automation tools used in the process.
Data items 10 | List and define all outcomes for which data were sought. Specify whether all results | 11
a | that were compatible with each outcome domain in each study were sought (e.g. for
all measures, time points, analyses), and if not, the methods used to decide which
results to collect.
10 | List and define all other variables for which data were sought (e.g. participant and 11
b | intervention characteristics, funding sources). Describe any assumptions made
about any missing or unclear information.
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including Appendix C: Evidence Table
bias details of the tool(s) used, how many reviewers assessed each study and whether
assessment they worked independently, and if applicable, details of automation tools used in the
process.
Effect 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) N/A
measures used in the synthesis or presentation of results.
Synthesis 13 | Describe the processes used to decide which studies were eligible for each N/A
methods a | synthesis (e.g. tabulating the study intervention characteristics and comparing
against the planned groups for each synthesis (item #5)).
13 | Describe any methods required to prepare the data for presentation or synthesis, N/A
b | such as handling of missing summary statistics, or data conversions.
13 | Describe any methods used to tabulate or visually display results of individual N/A
studies and syntheses.
13 | Describe any methods used to synthesize results and provide a rationale for the N/A
d | choice(s). If meta-analysis was performed, describe the model(s), method(s) to
identify the presence and extent of statistical heterogeneity, and software
package(s) used.
13 | Describe any methods used to explore possible causes of heterogeneity among N/A
e | study results (e.g. subgroup analysis, meta-regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the N/A
synthesized results.
Reporting 14 | Describe any methods used to assess risk of bias due to missing results in a N/A
bias synthesis (arising from reporting biases).
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of Variants 1-7 via Strength of Evidence (SOE)
assessment evidence for an outcome.
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Ite

Secyon it m Checklist item Location where item is reported
Topic #
RESULTS
Study 16 | Describe the results of the search and selection process, from the number of Appendix B: Flow Diagram
selection a | records identified in the search to the number of studies included in the review,
ideally using a flow diagram.
16 | Cite studies that might appear to meet the inclusion criteria, but which were Appendix B: Flow Diagram
b | excluded, and explain why they were excluded.
Study 17 | Cite each included study and present its characteristics. Appendix C: Evidence Table
characteristic
s
Risk of bias 18 | Present assessments of risk of bias for each included study. Appendix C: Evidence Table
in studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group N/A
individual (where appropriate) and (b) an effect estimate and its precision (e.g.
studies confidence/credible interval), ideally using structured tables or plots.
Results of 20 | For each synthesis, briefly summarise the characteristics and risk of bias among N/A
syntheses a | contributing studies.
20 | Present results of all statistical syntheses conducted. If meta-analysis was done, N/A
b | present for each the summary estimate and its precision (e.g. confidence/credible
interval) and measures of statistical heterogeneity. If comparing groups, describe
the direction of the effect.
20 | Present results of all investigations of possible causes of heterogeneity among N/A
¢ | study results.
20 | Present results of all sensitivity analyses conducted to assess the robustness of the | N/A
d | synthesized results.
Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting N/A
biases biases) for each synthesis assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each Variants 1-7 via Strength of Evidence (SOE) and
evidence outcome assessed. Strength of Recommendation (SOR), & section
“SUMMARY OF RECOMMENDATIONS”
DISCUSSION
Discussion 23 | Provide a general interpretation of the results in the context of other evidence. SUMMARY OF LITERATURE REVIEW Topics 1 - 5
a
23 | Discuss any limitations of the evidence included in the review. N/A
b
23 | Discuss any limitations of the review processes used. N/A
c
23 | Discuss implications of the results for practice, policy, and future research. N/A
d
OTHER INFORMATION
Registration 24 | Provide registration information for the review, including register name and N/A
and protocol a | registration number, or state that the review was not registered.
24 | Indicate where the review protocol can be accessed, or state that a protocol was N/A
b | not prepared.
24 | Describe and explain any amendments to information provided at registration or in N/A
¢ | the protocol.
Support 25 | Describe sources of financial or non-financial support for the review, and the role of | Title Page
the funders or sponsors in the review.
Competing 26 | Declare any competing interests of review authors. Title Page
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: https://lwww.americanradiumsociety.org/page/aucmet
data, code template data collection forms; data extracted from included studies; data used for hodology
and other all analyses; analytic code; any other materials used in the review.
materials
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