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Abstract

Purpose: This guideline provides evidence-based recommendations addressing the indications 

for radiation therapy (RT) for gastric cancer in a variety of clinical settings, ranging from patients 

with resectable locoregional disease to metastatic and symptomatic disease.

Methods: The American Society for Radiation Oncology convened a task force to address 3 

key questions: (1) indications for and timing of RT for patients with resectable and nonmetastatic 

gastric cancer; (2) indications for and timing of RT in patients with unresectable locoregional 

disease, oligometastases, and/or requiring palliation; and (3) appropriate RT dose-fractionation 

regimens, target volumes, and techniques in these clinical settings. Recommendations are based on 

a systematic literature review and were created using a predefined consensus-based methodology 

with a system for grading evidence quality and recommendation strength.

Results: Multidisciplinary evaluation and decision-making are recommended for all patients. 

For patients with cT2–4 and/or N+ resectable gastric cancer, perioperative chemotherapy is 

recommended, preferably FLOT (5-fluorouracil, leucovorin, oxaliplatin, and docetaxel). Recently, 
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perioperative durvalumab and FLOT has shown a significant improvement in event-free survival 

versus FLOT only for patients with resectable disease and is now being adopted as a standard 

of care. Preoperative chemoradiation is recommended for patients who are not candidates 

for perioperative chemotherapy and conditionally recommended if there is concern for a 

margin-positive (R1) or incomplete (R2) resection. Postoperative chemoradiation is conditionally 

recommended for patients who are not candidates for perioperative or postoperative chemotherapy 

or if a suboptimal resection was done (eg, <D2 or R1-R2) for those who proceeded directly to 

surgery. Definitive chemoradiation may provide durable control for nonmetastatic patients who 

are inoperable either at initial diagnosis or at the time of locoregional recurrence. For patients 

with oligometastatic gastric cancer, metastasis-directed therapy along with systemic therapy is 

conditionally recommended. Palliative RT is efficacious for patients with bleeding, pain, and 

obstruction. Target coverage goals and dose guidance for normal tissues are provided.

Conclusions: These evidence-based recommendations guide clinical practice on the use of 

RT for gastric cancer. Future studies will further refine the indications and role of RT in the 

management of these patients.

Preamble

As a leading organization in radiation oncology, the American Society for Radiation 

Oncology (ASTRO) is dedicated to improving quality of care and patient outcomes. A 

cornerstone of this goal is the development and dissemination of clinical practice guidelines 

based on systematic methods to evaluate and classify evidence, combined with a focus on 

patient-centric care and shared decision-making. ASTRO develops and publishes guidelines 

without commercial support, and members volunteer their time.

Disclosure Policy—

ASTRO has detailed policies and procedures related to disclosure and management of 

industry relationships to avoid actual, potential, or perceived conflicts of interest. All task 

force members are required to disclose industry relationships and personal interests from 12 

months before the initiation of the writing effort. Disclosures for the chair and vice chair 

go through a review process with final approval by ASTRO’s Conflict of Interest Review 

Committee. For the purposes of full transparency, task force members’ comprehensive 

disclosure information is included in this publication. Peer reviewer disclosures are also 

reviewed and included (Supplementary Materials, Appendix E1). The complete disclosure 

policy for Formal Papers is online.

Selection of Task Force Members—

ASTRO strives to avoid bias and is committed to creating a task force that includes a diverse 

and multidisciplinary group of experts. Representatives from organizations and professional 

societies with related interests and expertise are also invited to serve on the task force.

Methodology—

ASTRO’s task force uses evidence-based methodologies to develop guideline 

recommendations in accordance with the National Academy of Medicine standards.1,2 The 
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evidence identified from key questions (KQs) is assessed using the Population, Intervention, 

Comparator, Outcome, Timing, Setting (PICOTS) framework. A systematic review of the 

KQs is completed, which includes creation of evidence tables that summarize the evidence 

base task force members use to formulate recommendations. Table 1 describes ASTRO’s 

recommendation grading system. See Appendix E2 in Supplementary Materials for a list of 

abbreviations used in the guideline.

Consensus Development—

Consensus is evaluated using a modified Delphi approach. Task force members 

confidentially indicate their level of agreement on each recommendation based on a 5-point 

Likert scale, from “strongly agree” to “strongly disagree.” A prespecified threshold of 

≥75% (≥90% for expert opinion recommendations) of raters who select “strongly agree” or 

“agree” indicates consensus is achieved. Recommendation(s) that do not meet this threshold 

are removed or revised. Recommendations edited in response to task force or reviewer 

comments are resurveyed before submitting for approval.

Annual Evaluation and Updates—

Guidelines are evaluated annually beginning 2 years after publication for new, potentially 

practice-changing studies that could result in a guideline update. In addition, ASTRO’s 

Guideline Subcommittee will commission a replacement or reaffirmation within 5 years of 

publication.

Introduction

According to GLOBOCAN 2022 estimates, gastric cancer is the fifth most common 

malignancy globally and fifth in mortality, with significant geographic variability.3 The 

highest rates are observed in Eastern Asia, Eastern Europe, and South America, with the 

lowest rates in Africa.3 Stomach cancer can be divided into 2 main types based on location: 

cardia (upper stomach) and noncardia (lower stomach), which have distinct epidemiologic 

profiles.3 Noncardia gastric cancer is primarily caused by chronic Helicobacter pylori (H. 
pylori) infection, with other risk factors including alcohol, smoking, and certain dietary 

patterns; cardia cancers are primarily associated with obesity and reflux disease. Although 

overall stomach cancer rates have declined over the past 50 years, mainly because of better 

food preservation and a decreased prevalence of H. pylori, recent increases among younger 

individuals may be linked to autoimmune gastritis and changes in the gastric microbiome.3 

The risk of gastric cancer increases with age, with the majority of patients diagnosed over 

65 years of age.4 Sex disparities are also significant, with males at highest risk, likely 

because of both hormonal and environmental factors.5 In the United States, gastric cancer 

is often diagnosed at advanced stages, with approximately one-third of patients presenting 

with resectable disease, one-third with unresectable but localized disease, and one-third 

with metastatic disease.6 In contrast, for countries with an increased incidence of gastric 

cancer (eg, Japan and South Korea), the adoption of extensive screening programs has led 

to rates of over 50% of patients with local-only disease.7,8 The treatment of gastric cancer 

is complex and multidisciplinary, employing surgery, systemic therapy, and radiation therapy 

(RT). Although other investigators and clinical societies have published guidelines for 
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gastric cancer,9–11 there is a need for expert-based guidance on interpreting contemporary 

literature. In these guidelines, ASTRO seeks to clarify the role of RT in the management 

of all stages of gastric cancer, providing evidence-based recommendations to guide clinical 

practice in a multifaceted and evolving treatment paradigm.

RT is used in several clinical scenarios across the disease spectrum. First, patients 

should undergo full staging work up including history and physical examination, 

imaging, endoscopy, consideration of diagnostic laparoscopy, and medical evaluation, 

followed by discussion in a multidisciplinary care team regarding therapeutic options. 

Appropriate biomarkers and pathological evaluation should be performed. Factors including 

comorbidities, performance status, and age may be considered when offering different RT 

approaches because of tolerance and toxicity concerns. The FLOT4 trial has established the 

curative role of perioperative chemotherapy (3–4 cycles of chemotherapy preoperatively and 

postoperatively) in the treatment of patients with gastric cancer.12 Recently, the addition 

of durvalumab for patients receiving perioperative 5-fluorouracil, leucovorin, oxaliplatin, 

and docetaxel (FLOT) has shown superior event-free survival rates versus FLOT-only 

patients.13 Although studies have not shown an overall survival (OS) benefit to preoperative 

or postoperative chemoradiation over perioperative chemotherapy with surgery,14,15 RT may 

play a therapeutic role depending on the stage, as well as the adequacy and timing of 

surgery. Further, efforts to define the role of RT for patients with nonmetastatic gastric 

cancer that is locally unresectable, marginally resectable, or locoregionally recurrent are 

discussed. Given prospective and randomized data showing a potential benefit to metastasis-

directed therapy (MDT) via metastasectomy, including for non-regional para-aortic lymph 

nodes (eg, nodal stations 16a1 or 16a2),16,17 these guidelines assess the data for RT as an 

MDT.18–21 Further, the role of palliative RT in relieving bleeding, obstruction, and pain from 

gastric cancer is examined.

Lastly, this guideline serves to investigate how disparities and social determinants of health 

may contribute to differences in outcomes in the management of gastric cancer. It should 

be acknowledged that not every clinical presentation of gastric cancer can be addressed, and 

clinical trials are essential in improving outcomes.

Methods

Task force composition

The task force consisted of a multidisciplinary team of radiation, medical, and surgical 

oncologists; a radiation oncology resident; a medical physicist; and a patient representative. 

This guideline was developed in collaboration with the American Society of Clinical 

Oncology, European Society for Radiotherapy and Oncology, and Society of Surgical 

Oncology, who provided representatives and peer reviewers.

Document review and approval

The guideline was reviewed by 15 official peer reviewers (Appendix E1) and revised 

accordingly. The modified guideline was posted on the ASTRO website for public 

comment from March to April 2025. The final guideline was approved by the ASTRO 
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Board of Directors and endorsed by the American Radium Society, European Society for 

Radiotherapy and Oncology, Royal Australian and New Zealand College of Radiologists, 

and the Society of Surgical Oncology.

Evidence review

KQs were developed by the ASTRO guideline subcommittee in conjunction with the 

guideline chairs and then reviewed by the full task force. Using the PICOTS framework 

(Table 2), a systematic search of human participant studies retrieved from the Ovid 

MEDLINE database was conducted for English-language publications between January 

1, 2001, and July 31, 2024. Because of the publication of potentially practice-changing 

studies during guideline development, the search was updated through October 14, 2024, 

and again through June 9, 2025, resulting in 4 additional studies incorporated into the 

evidence tables.13,15,22,23 For publications from 2001 to 2013, only randomized controlled 

trials (RCTs) were included. From 2014 onward, allowable publication types comprised 

prospective studies including RCTs or subgroup analyses of RCTs (RCT/RCT subgroup 

analysis required if study involved systemic therapy without RT), meta-analyses (published 

from 2019 onward requiring analyses of RCTs and prospective studies only for KQ1, and 

any study type for KQs 2 and 3), and retrospective studies (KQ2 and 3 only). The population 

of interest was adults (age ≥18 years) with a diagnosis of gastric cancer or Siewert III 

gastroesophageal junction (GEJ) cancer (ie, tumor center located 2–5 cm below the GEJ). 

The following requirements for study size were applied: (1) ≥200 patients for meta-analyses; 

(2) ≥100 patients for RCTs, except only ≥50 patients for the less common studies focused 

on preoperative chemoradiation; (3) ≥100 patients for KQ1 prospective studies; and (4) 

no threshold for prospective or retrospective studies for KQs 2 and 3. Universal exclusion 

criteria included: preclinical and nonhuman studies; publication types including abstract 

only, review articles, comments, or editorials; study types such as health economics/cost 

analysis studies, or large registry/database studies (except for studies related to health 

disparities); and studies that included only Siewert I and II GEJ cancer or pediatric patients. 

For specific subquestions where limited data were available, expert opinion was relied on 

to support recommendations. Full-text articles were assessed by the task force to determine 

the final included study list resulting in a total of 87 studies influencing Section 3: “KQs 

and Recommendations” (see the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses [PRISMA] flow diagram showing the number of articles screened, excluded, 

and included in the evidence review and Appendix E3 in Supplementary Materials for 

the literature search strategy, which includes the evidence search parameters and inclusion/

exclusion criteria).

The data used by the task force to formulate recommendations are summarized in 

evidence tables available in Supplementary Materials, Appendix E4. References selected 

and published in this document are representative and not all-inclusive. Additional ancillary 

articles not in the evidence tables are included in the text; these were not used to support the 

evidence-based recommendations but may have informed expert opinion.
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Scope of the guideline

This guideline examines the potential role of RT for patients with gastric cancer. As is 

typically done, Siewert Type III GEJ cancers are classified as gastric cancers throughout this 

guideline. The scope was broad, including nonmetastatic resectable, borderline resectable, 

and unresectable disease, locoregionally recurrent disease, and metastatic disease including 

oligometastases. Prospective studies and secondary analyses of prospective studies were 

evaluated for health disparities leading to differences in outcomes.

The key outcomes included OS, local control, progression-free survival (PFS), acute and late 

toxicity, and quality of life (QoL) metrics. This guideline addresses only topics specified 

in the KQs (Table 2). There are several important questions in the management of gastric 

cancer that are outside the scope of this guideline, including indications and treatment 

details for brachytherapy and intraoperative RT, RT technique and treatment details for 

oligometastatic disease, and detailed discussions of endoscopic/surgical approaches and 

systemic therapy regimens outside of resectable disease.

KQs and Recommendations

KQ1: Indications for preoperative, perioperative, and postoperative therapies 
(Table 3): See evidence tables in Supplementary Materials, Appendix E4, for the data 

supporting the recommendations for KQ1 and Fig. 1.

For patients with resectable and nonmetastatic gastric cancer, what are the indications for 

preoperative, perioperative, and postoperative therapies, including systemic therapy and RT?

The KQ1 recommendations apply to patients with resectable gastric cancer, meaning 

technically and medically appropriate candidates for surgery determined by imaging and 

multidisciplinary evaluation. However, in the setting of borderline resectable tumors, the 

addition of chemoradiation to perioperative chemotherapy is an option to help achieve an 

R0 resection. When chemoradiation is discussed or recommended, the intended concurrent 

chemotherapy is 5-fluorouracil (5-FU) or capecitabine.15,43

Perioperative chemotherapy: Perioperative chemotherapy and surgery are 

recommended for patients with resectable cT2–4, and/or N+, M0 gastric cancer. Early 

studies demonstrated that perioperative chemotherapy with ECF (epirubicin, cisplatin, and 

5-FU) and surgery resulted in superior OS over surgery alone.24 Subsequently, the FLOT4 

trial, which compared 4 cycles of perioperative FLOT versus 3 cycles of ECF or epirubicin, 

cisplatin, and capecitabine (ECX), showed a significantly improved OS with FLOT (median 

OS, 50 months vs 35 months).12 Although FLOT was found to have more hematologic, 

neuropathic, and lower gastrointestinal adverse events than ECF or ECX, the number 

of patients with severe adverse events related to treatment or hospitalizations related to 

toxicity was similar (~25%) in both groups.12 Therefore, perioperative FLOT and surgery 

are preferred over ECF or ECX for patients with good performance status, while ECF or 

ECX may be preferred in those with poor functional status, uncontrolled medical conditions, 

severe neuropathy, or insufficient organ function.12
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Studies looking at perioperative chemotherapy versus postoperative chemotherapy have 

shown superior outcomes for perioperative therapy.23,42 There are limited data for 

preoperative chemotherapy alone, and this is not recommended in patients who can tolerate 

perioperative chemotherapy.46 In Asian countries, a fixed dose combination of tegafur, 

gimeracil, and oteracil (a 3-drug regimen known as S-1) is often used instead of other 

fluoropyrimidines. In these countries, perioperative S-1 and oxaliplatin (SOX) chemotherapy 

has been examined with comparable efficacy/toxicity found compared with multiagent 

regimens that use 5-FU or capecitabine (eg, FOLFOX), with a common side effect being 

thrombocytopenia.47

Preoperative chemoradiation: Preoperative chemoradiation is a feasible preoperative 

treatment option in the setting of concerns of patient tolerance to multiagent or triplet 

chemotherapy.25–27 Significant toxicity rates have been reported in patients receiving 

perioperative chemotherapy. In the FLOT4 trial, the number of patients with serious 

adverse events (including those occurring during hospital stay for surgery) was similar 

in the 2 groups (27% in the ECF or ECX group vs 27% in the FLOT group), as 

was the number of toxic deaths (<1% in both groups). Hospitalization from toxicity 

occurred in 26% of patients in the ECF or ECX group and 25% patients in the FLOT 

group.12 TOPGEAR (Trial Of Preoperative therapy for Gastric and Esophagogastric junction 

AdenocaRcinoma), was a phase 3 trial that compared preoperative chemoradiation combined 

with perioperative chemotherapy versus perioperative chemotherapy alone using ECF or 

ECX for 3 cycles or FLOT for 4 cycles.15 This study reported that the addition of 

preoperative chemoradiation to perioperative chemotherapy did not improve OS or PFS 

compared with perioperative chemotherapy alone. For patients who are not considered 

suitable candidates for perioperative chemotherapy with FLOT, ECF, or ECX, preoperative 

chemoradiation with concurrent 5-FU or capecitabine is recommended.15,25,26 Because 

TOPGEAR reported a trend of poorer OS in a subset analysis of patients with tumors 

in the lower third of the stomach in the experimental arm, the strong recommendation 

for preoperative chemoradiation among patients who are not candidates for perioperative 

chemotherapy and conditional recommendation in borderline resectable patients is limited 

to patients with GEJ or upper/middle third gastric tumors.15,25 For patients with tumors 

in the lower third of the stomach in these conditions, the consideration of preoperative 

chemoradiation should be weighed against other available treatment options, including 

clinical trial therapies.

Preoperative chemoradiation is conditionally recommended for patients with borderline 

resectable tumors.15,25–27 The term “borderline resectable” characterizes a subgroup of 

tumors that are technically resectable but at high risk of margin-positive resection (R1, R2) 

and/or early recurrence after surgery. One randomized phase 2 trial compared preoperative 

chemoradiation versus preoperative chemotherapy and reported higher tumor response 

rates in patients receiving preoperative chemoradiation.26 Importantly, in TOPGEAR, 

preoperative chemoradiation resulted in a statistically significantly higher percentage of 

patients achieving a pathologic complete response (pCR) (17% vs 8%) and enhanced tumor 

downstaging (32% vs 25%).15 Downstaging by preoperative chemoradiation may aid in 

converting borderline resectable tumors at risk for R1–2 resection to an R0 resection. 
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The suggested treatment sequence is multiagent chemotherapy, chemoradiation, and then 

surgery.

Immunotherapy: The role of perioperative immunotherapy for patients with microsatellite 

stable/mismatch repair-proficient gastric cancer continues to evolve. The KEYNOTE-585 

trial randomized patients with resectable gastric or GEJ cancer to perioperative 

chemotherapy (2:1 ratio of doublet cisplatin-based chemotherapy to FLOT) with or without 

pembrolizumab.29 Although study results showed an improvement in pCR in patients 

receiving pembrolizumab (12.9% vs 2.0%), this did not translate to an improvement 

in event-free survival or OS.29 An unplanned subgroup analysis from KEYNOTE-585 

revealed a benefit of pembrolizumab in patients with high microsatellite instability (MSI-H), 

but patient numbers were low in this unplanned analysis.29 Similar to KEYNOTE-585, 

the MATTERHORN trial was a randomized, double-blind, phase 3 trial evaluating 

perioperative chemoimmunotherapy in patients with stage II-IVA, resectable gastric/GEJ 

cancer.13 Microsatellite stability was confirmed in about two-thirds of patients. The regimen 

employed perioperative FLOT and either durvalumab or placebo, with the perioperative 

FLOT plus durvalumab arm resulting in significantly improved pCR and event-free survival 

rates and a trend toward improved OS. Event-free survival events were defined as time 

from randomization to disease progression that precluded surgery or required nonprotocol 

therapy during neoadjuvant treatment, progression, or recurrence during adjuvant treatment, 

or discovered during surgery, progression, or recurrence after surgery, or death from any 

cause. A key strength of the MATTERHORN trial was its worldwide reach, which reflected 

the global population with gastric or GEJ adenocarcinoma eligible for perioperative FLOT, 

including patients across Europe, the Americas, and East Asia. No new safety signals 

were observed. The investigators concluded that the findings of the MATTERHORN trial 

support the use of perioperative durvalumab combined with FLOT as a potential first-line 

treatment for resectable gastric or GEJ adenocarcinoma.13 In the postoperative setting, 

the ATTRACTION-5 study randomized patients with resected stage III gastric or GEJ 

cancer (principally PD-L1 negative) to postoperative nivolumab plus chemotherapy versus 

placebo plus chemotherapy. No difference in relapse-free survival with the addition of 

nivolumab to postoperative chemotherapy was reported.28 Given the positive results of 

MATTERHORN in patients with microsatellite stable/mismatch repair-proficient, cT3–4 

and/or N+ resectable gastric cancer, perioperative immunotherapy with chemotherapy is 

conditionally recommended in this setting.12,13,28,29

There are limited data assessing the value of perioperative immunotherapy for patients with 

gastric cancers with MSI-H status, which is a result of deficient DNA mismatch repair. 

A systematic review and meta-analysis of 21 prospective phase 1/2 studies comprising 

687 patients revealed promising pCR and toxicity results for MSI-H and PD-L1 high 

patients.30 MATTERHORN included 5% MSI-H and 90% PD-L1 ≥1% patients, with all 

subgroups benefiting from the addition of immunotherapy to chemotherapy.13 However, 

long-term OS data and phase III validation with greater patient numbers are still needed, 

leading to a conditional rather than a strong recommendation for immunotherapy with or 

without chemotherapy for patients with locoregionally advanced MSI-H disease. Because of 

promising data that did not meet criteria for inclusion in this guideline, the field overall is 
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moving toward front-line treatment with immunotherapy for patients with MSI-H/mismatch 

repair-deficient tumors.48,49

Postoperative chemotherapy: For patients with gastric cancer not receiving 

perioperative chemotherapy or preoperative therapy, the use of postoperative multiagent 

chemotherapy is supported by multiple RCTs.23,31–33,35–42 The CLASSIC (Capecitabine 

and oxaLiplatin Adjuvant Study in Stomach Cancer) study demonstrated that postoperative 

chemotherapy with capecitabine and oxaliplatin significantly improved OS over observation 

alone in patients with pT1N2–3, pT2N+, or pT3–4 any N stage gastric cancer following 

an R0, D2 gastrectomy.32 A D2 resection incorporates removal of perigastric (D1) nodes 

along with the left gastric artery, common hepatic artery, celiac axis, and splenic artery 

and hilum nodes. The ACTS-GC (Adjuvant Chemotherapy Trial of S-1 for Gastric Cancer) 

trial showed that S-1 monotherapy improved OS and relapse-free survival over observation 

alone in patients with stage II to III gastric cancer (per Japanese classification of gastric 

carcinoma-2nd Edition),50 who received an R0, D2 gastrectomy.36 Therefore, for patients 

with pT1N2–3, pT2N+, and/or pT3–4 any N stage disease following R0 resection and D2 

lymphadenectomy, postoperative chemotherapy alone is recommended.23,31–42

The results of the ARTIST 2 trial showed that patients had improved disease-free survival 

(DFS) when oxaliplatin was added to S-1 alone.35 Regarding the use of S-1, it is included 

as a component of the recommended regimens because this guideline is intended for 

an international audience, and S-1 is widely used with demonstrated efficacy in Eastern 

countries despite not being FDA-approved in the United States.35,38,39,42 In CALGB 80101, 

postoperative 5-FU plus leucovorin before and after combined 5-FU and RT (5-FU plus 

leucovorin arm) provided equivalent OS and DFS versus postoperative ECF before and after 

combined 5-FU and RT (ECF arm).45 Therefore, preferred adjuvant chemotherapy regimens 

include fluoropyrimidine-based therapies (eg, 5-FU, capecitabine, or S1) with a platinum 

agent (eg, oxaliplatin).32,42,51

Postoperative chemoradiation: While D2 and R0 resection is a standard goal for 

patients with gastric cancer, this may not be achieved for patients brought to surgery 

emergently, or for patients with gastric cancers found on pathologic review to be more 

advanced than expected before surgery. In the setting of suboptimal surgery, a key clinical 

trial examining the efficacy of postoperative chemoradiation was Intergroup 0116, which 

randomized 559 patients with margin-negative resected stage IB-IV (M0) adenocarcinoma 

of the stomach or GEJ to observation or adjuvant treatment with 5-FU plus leucovorin, 

4500 cGy of RT in 25 fractions concurrent with 5-FU and leucovorin, followed by 2 

additional cycles of 5-FU plus leucovorin.43 While adjuvant chemoradiation was associated 

with improved OS and relapse-free survival versus observation, the majority of patients had 

<D2 dissection, leading to the question as to whether an adequate lymphadenectomy (eg, D2 

resection) could mitigate the benefit from RT.43

To investigate the role of adjuvant chemoradiation following a D2, R0 gastrectomy, the 

ARTIST (Adjuvant chemoRadioTherapy In Stomach Tumors) trial compared 2 treatment 

regimens: 6 cycles of postoperative capecitabine plus cisplatin versus 2 cycles of cisplatin 

followed by concurrent capecitabine with RT and 2 additional cycles of cisplatin.51 The trial 
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reported no difference in recurrence rates between the 2 therapies in the overall population. 

However, due to a superior DFS with the addition of RT for an unplanned subset of patients 

with lymph node metastases, the ARTIST 2 trial was designed.35 The trial randomized 

patients with D2-resected, stage II and III, node-positive gastric cancer to 1 of 3 adjuvant 

regimens: oral S-1 for 1 year, SOX for 6 months, or SOX plus chemoradiation 4500 

cGy. In patients with curatively D2-resected, stage II to III, node-positive gastric cancer, 

adjuvant SOX or SOX plus chemoradiation was more effective in prolonging DFS than 

S-1 monotherapy.35 The addition of RT to SOX did not significantly reduce the rate of 

recurrence after D2 gastrectomy. Limitations of this trial included that the study was not 

designed for a direct statistical comparison between chemotherapy and chemoradiation, and 

recruitment of fewer patients than planned (546 patients rather than 900), which reduced the 

statistical power. One study compared postoperative intensity modulated radiation therapy 

(IMRT) to 4500 cGy in 25 fractions plus chemotherapy with chemotherapy alone in an R0, 

D2 population; the IMRT plus chemotherapy arm was associated with improved recurrence-

free survival but not OS. Side effects were similar, and the authors noted that IMRT plus 

chemotherapy was feasible and well tolerated.44 Ultimately, it may be concluded that there 

is no expected benefit to adjuvant chemoradiation in the setting of a D2 and R0 resection 

without preoperative chemotherapy.

Next, the CRITICS (ChemoRadiotherapy after Induction chemoTherapy In Cancer of the 

Stomach) RCT investigated postoperative chemoradiation versus chemotherapy for patients 

who received preoperative chemotherapy.14 The authors found similar OS and PFS between 

the arms. While most patients received <D2 dissection, 84% received at least a D1+ 

dissection as planned. This D1+ dissection, defined as removal of the N1 and N2 lymph 

nodes (stations 1–9 and 11) and a minimum of 15 lymph nodes, was likely to be a 

much more extensive surgery than that performed on the Intergroup 0116 trial.43 Based on 

Intergroup 0116, for patients with pT1N2–3, pT2N+, and/or pT3–4 any N stage resected 

gastric cancer who have <D2 lymphadenectomy, postoperative chemoradiation with or 

without postoperative chemotherapy is conditionally recommended.14,43 While there were 

key limitations of the CRITICS trial, which included poor patient compliance and high 

drop-out rates with potential underestimation of treatment effect, a patient who receives a 

D1+ dissection and perioperative chemotherapy is not likely to benefit from adjuvant RT.14

While no data were found meeting the search criteria supporting postoperative 

chemoradiation for R1–2 resection, consensus expert opinion of the task force resulted in 

a conditional recommendation for postoperative chemoradiation for R1–2 disease, with or 

without postoperative chemotherapy, and whether or not preoperative systemic therapy was 

given. There are insufficient data to comment on whether RT dose escalation is necessary for 

patients with R1–2 resections. However, when patients can receive multiagent chemotherapy 

in the setting of an R0 and D2 dissection, there is no benefit to adding RT, and postoperative 

chemotherapy alone is recommended.14,35 However, for patients who are not candidates for 

perioperative or postoperative multiagent chemotherapy, postoperative chemoradiation (with 

concurrent 5-FU or capecitabine) is conditionally recommended.43–45
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KQ2: Indications for definitive and palliative RT (Table 4)

See evidence tables in Supplementary Materials, Appendix E4, for the data supporting the 

recommendations for KQ2 and Fig. 1.

For patients with unresectable and/or metastatic gastric cancer, what are the indications for 

definitive and palliative RT, with or without systemic therapy?

Nonoperable and nonmetastatic locoregional disease: RT can be employed for 

patients with localized gastric cancer not undergoing surgery, in the setting of medical 

comorbidities, patient preference, or tumor unresectability.52,53 Patients should undergo a 

full staging work up including endoscopy, imaging, consideration of diagnostic laparoscopy, 

and medical evaluation, followed by discussion in a multidisciplinary tumor board regarding 

therapeutic options. Factors, including comorbidities, performance status, and age, may 

be considered when offering definitive RT approaches because of tolerance and toxicity 

concerns.

There are limited data reporting the outcome of patients unsuitable for surgery treated with 

chemoradiation alone. In 2 small prospective studies of patients receiving predominantly 

chemoradiation and chemotherapy, overall response rates exceeding 80% were reported with 

median OS of 1.5 to 2 years.52,53 Long-term OS was achieved in approximately one-third 

to almost one-half of patients, with recurrences being rare after 2 to 3 years. Although a 

clinical complete response was achieved in only one-third of patients in one of these 2 

studies, this group had a relatively high 2-year OS of 84% with about two-thirds of these 

patients alive long term.52 Based on these data, definitive RT with concurrent chemotherapy 

is a therapeutic option for patients in this clinical setting.52,53 Of note, patients who declined 

surgery had longer OS than other cohorts. Although the data are insufficient to recommend 

specific induction or concurrent chemotherapy regimens, 5-FU or capecitabine with RT may 

be advised.53 Although the number of patients in these studies is small,52,53 the OS rates 

are encouraging, leading to a strong recommendation for definitive chemoradiation with or 

without induction/consolidation chemotherapy for patients with nonmetastatic gastric cancer 

who either are not candidates for surgery or decline surgery.

Locoregional recurrent disease: Patients with locoregional recurrent gastric cancer 

should undergo staging and multidisciplinary evaluation similar to patients with gastric 

cancer at initial diagnosis. This includes an evaluation regarding the technical and medical 

appropriateness of RT, surgery, and available systemic regimens, as well as the sequencing 

of these approaches. Patients who are not candidates for surgery with only locoregional 

and/or regional lymph node recurrence may be candidates for definitive chemoradiation.54–

56

In a study of 34 patients with a predominantly regional lymph node pattern of recurrence 

(most often station 7–16b) after resection with D2 lymphadenectomy, the objective response 

rate was 88.3% for patients receiving chemoradiation.56 Median OS and PFS were 18 

months and 13 months, whereas 1-year OS and PFS were 91.2% and 70.6%, respectively. 

Another study reported the outcomes of 81 patients with locoregionally recurrent gastric 

cancer who were treated with involved field RT with oral capecitabine and weekly docetaxel 
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or chemotherapy alone.54 There was an improved response rate of 79.5% (chemoradiation) 

versus 54.8% (chemotherapy alone) and improved OS (14.2 months with chemoradiation 

vs 6.4 months with chemotherapy alone). Patients receiving chemoradiation had higher 

rates of palliation of bleeding (87.5% vs 63.2%), pain (75% vs 50%), and dysphagia/

obstruction (71.4% vs 28.6%) compared with chemotherapy alone.54 An additional study 

of 79 patients with locoregionally recurrent gastric cancer treated with RT and concurrent 

CAPOX (capecitabine and oxaliplatin) followed by CAPOX or CAPOX alone, objective 

response rate, OS, and symptom control were improved with chemoradiation, with no 

differences in treatment tolerance.55 For patients with inoperable localized de novo gastric 

cancer or locoregional recurrent gastric cancer, definitive chemoradiation is conditionally 

recommended if no prior RT was given.52–56

Palliation: RT is an effective palliative tool for treatment of patients with bleeding, pain, 

or obstruction from gastric cancer.57–66 For patients with locally advanced or metastatic 

gastric cancer experiencing cancer-associated bleeding, palliative RT is recommended for 

bleeding control. Multiple studies underscore its effectiveness in achieving hemostasis.57–

59,63–66 A meta-analysis demonstrated a bleeding response rate of 76%,57 with individual 

studies reporting bleeding control rates up to 80% to 90%.58,59,63–66 Relief is typically 

achieved within a few days to 2 weeks after starting RT, with maximum benefit by 1 to 

2 months, and lasting 2 to 6 months, which is comparable to the median OS reported 

for most series. Overall, palliative RT offers a consistent and effective approach for 

managing bleeding, improving hemoglobin levels, and reducing transfusion dependency, 

thereby enhancing the QoL for patients with a life expectancy of ≥3 months.57 Reirradiation 

may also be considered for rebleeding after an initial palliative course of RT.59,62 Although 

patients may have resolution of their bleeding following a second course of lower dose RT, 

selection of this treatment must be balanced with the fact that patients receiving reirradiation 

usually live only several months after the second RT course, leading to a conditional 

recommendation.59,62

Other gastric cancer symptoms can be relieved by RT, including pain58,64,66 and obstruction/

dysphagia.64,66 Time to and duration of symptom palliation are similar to those noted 

previously for bleeding. Overall, palliative RT is effective for control of pain58,64,66 

and obstruction64,66 with reported response rates ranging from 50% to 100% for each 

and a low rate of toxicity (grade 3 ≤3%).64 However, studies supporting palliation are 

largely retrospective with small numbers of patients treated for obstruction.64,66 Given the 

varying quality of evidence, palliative RT has a strong recommendation to address bleeding 

and pain,57–66 and a conditional recommendation for obstruction.64,66 Other mechanical 

interventions, such as stenting or palliative surgical or endoscopic gastrojejunostomy bypass, 

may be possible for obstruction, but an advantage to receiving RT is that it is a therapeutic 

palliative intervention. Of note, patient-reported outcomes following palliative RT have 

shown improvements in symptoms such as fatigue and physical, emotional, and social 

functioning, expanding the potential benefits.58

Metastatic disease: In the setting of synchronous or metachronous oligometastases, 

staging with positron emission tomography/computed tomography (CT), consideration 
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of diagnostic laparoscopy, and multidisciplinary tumor board discussion is advised. For 

patients with de novo oligometastatic gastric cancer (ie, defined as oligometastatic at 

initial diagnosis), treatment paradigms of MDT with RT or surgery alone or combined 

with induction or consolidation, or postoperative systemic therapy are conditionally 

recommended to attempt disease control.18–21,65,67 Treatment approaches evaluating the role 

of MDT in oligometastatic gastric cancer have included both patients with esophageal and 

gastric cancer, often with smaller numbers of patients with gastric cancer versus esophageal 

cancer.18–21,67

Different definitions of oligometastatic gastric cancer have been reported in the literature, 

including ≤2 to ≤5 distant metastases, often with only 1 organ or 1 extra-regional lymph 

node station involved,18,19 but these thresholds were most often defined with CT staging.19 

Several series, including a meta-analysis, reported improved OS with MDT consisting of 

stereotactic body RT or surgery integrated with systemic therapy compared with systemic 

therapy alone.18–20,67 However, a population-based cohort study noted a serious risk 

of biases in the included publications and a publication bias toward positive findings. 

Additional data have shown improved OS with a controlled primary tumor versus an 

uncontrolled primary tumor.21

For patients with metastatic gastric cancer and stable or regressing metastases, RT to the 

primary tumor is conditionally recommended.68 One study reported that after 3 months of 

chemotherapy, patients had a higher local control rate and longer time to local progression 

with the addition of palliative RT to the primary tumor.68 This approach may be applied to 

patients responding well to systemic therapy and may help to delay or avoid local tumor 

symptoms. Of note, this recommendation should be a part of a multidisciplinary discussion, 

especially important in the setting of no targetable mutations, as the evidence supporting it is 

based on studies before the advent of immunotherapy or targeted therapy options.

KQ3: Optimal dose-fractionation regimens, target volumes, and treatment planning/
delivery techniques (Table 5)

See evidence tables in Supplementary Materials, Appendix E4, for the data supporting the 

recommendations for KQ3.

For patients with gastric cancer receiving RT, what are the optimal dose-fractionation 

regimens, target volumes, and treatment planning and delivery techniques?

Curative intent RT dosing for the nonmetastatic preoperative/postoperative 
setting: No clinical trials have examined the efficacy of treatment by varying the RT 

dose. In the preoperative and postoperative settings, doses of 4500 cGy in 25 fractions 

combined with 5-fluoropyrimidine–based chemotherapy have been used in clinical trials 

and practice.14,15,25,26,33,35,40,43–45,51 Results of Intergroup 0116 established the efficacy of 

postoperative chemoradiation for patients with T3–4 and/or node-positive gastric cancer.43 

Patients were treated to a total dose of 4500 cGy in 25 fractions concurrently with 

5-FU. This trial established the foundation of postoperative chemoradiation, which was 

further examined in the CRITICS,14 CALGB 80101 (Cancer and Leukemia Group B),45 

and ARTIST trials.33,35,51 In the preoperative setting, an interim analysis of TOPGEAR 

Anker et al. Page 14

Pract Radiat Oncol. Author manuscript; available in PMC 2026 April 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



demonstrated the tolerance to and safety of 4500 cGy in 25 fractions with concurrent 

infusional 5-FU.25 Although no OS benefit was seen in patients randomized to preoperative 

chemoradiation and perioperative chemotherapy versus perioperative chemotherapy alone in 

the final analysis,15 this dose and fractionation have been used in subsequent clinical trials 

and practice.27,71,72 An in-depth analysis of the ARTIST trial revealed a significant decrease 

in regional recurrence and improved locoregional recurrence-free survival for patients 

treated with 4500 cGy in the postoperative setting, supporting this dose-fractionation 

regimen as effective.70 However, the predominant pattern of failure was peritoneal in 

ARTIST, and the subsequent ARTIST 2 trial did not confirm a benefit to postoperative 

chemoradiation in the R0 and D2 setting, even with positive nodes.35,51 Recognizing 

the lack of variability in dosing in clinical trials and in settings where preoperative or 

postoperative chemoradiation is indicated, 4500 cGy in 25 fractions is the recommended 

dose.14,15,33,45,51

Curative intent RT volumes/planning for the nonmetastatic preoperative/
postoperative setting: The definition of target volumes has varied in clinical trials based 

on RT sequence (preoperative vs postoperative), and anatomical differences in the gastric 

cancer location (Table 6). In the postoperative Intergroup 0116 trial, treatment volumes 

included the tumor bed, regional nodes, anastomoses, and 2 cm beyond the proximal and 

distal margins of resection.43 The tumor bed was based on tumor location on endoscopy, 

preoperative CT, barium swallow, and surgical clips, when applicable. Regional nodes 

included perigastric, celiac, local para-aortic, splenic, hepatoduodenal or hepatic-portal, 

and pancreaticoduodenal lymph nodes. Most of the patients treated in Intergroup 0116 

received <D2 dissection; however, patterns-of-failure analyses in nonirradiated patients have 

consistently shown high failure rates in the regional para-aortic, celiac, and hepatoduodenal 

nodes even after a D2 dissection, indicating that these nodal basins should be routinely 

treated independent of the extent of dissection.70,73,74 Importantly, Intergroup 0116 

mandated pretreatment review and approval of RT field design and treatment planning to 

ensure protocol compliance before treatment could begin.43

In subsequent postoperative trials, target volumes have been based on the Intergroup 0116 

protocol.43 In the CALGB 80101 trial, for node-negative patients with ≥10 nodes dissected 

and clear surgical margins (defined as ≥5 cm), the RT target included residual stomach, 

but nodal basin treatment was not mandated.45 In ARTIST, the treatment volume included 

the anastomosis, regional nodes, and 2 cm beyond the proximal and distal margins of 

resection, and the duodenal stump if surgical resection margins were ≤3 cm.51,75 The 

tumor bed was included only for T4 tumors, and the remnant stomach was not routinely 

treated. Although there were no differences in the local recurrence rates between arms, 

regional recurrence rates were significantly lower in the chemoradiation arm, especially in 

pN+ patients, supporting adequate nodal coverage.70 Only 2% of failures occurred in the 

gastric remnant regardless of RT, indicating that it may not need to be routinely treated. 

Therefore, inclusion of the gastric remnant is conditionally recommended for positive 

margins only.51,70 The follow-up ARTIST 2 trial investigated the use of postoperative 

chemoradiation in only patients with node-positive gastric cancer after D2 dissection.35 

Target volumes included regional lymph nodes, the tumor bed in T4 cancers, and if 
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surgical resection margins were ≤3 cm, the anastomosis and duodenal stump were also 

included.35,51,75 In the CRITICS trial, the gastrojejunal anastomosis and duodenal stump 

were included in the clinical target volume (CTV).14 After a total gastrectomy for proximal 

and GEJ tumors, the esophagojejunal anastomosis was part of the CTV. In summary, for 

patients with nonmetastatic gastric cancer receiving postoperative chemoradiation, inclusion 

of the tumor bed, anastomoses, and regional nodes is recommended.14,33,45,51

The CTV differs between preoperative and postoperative strategies based on anatomy. In 

TOPGEAR, employing preoperative chemoradiation in the experimental arm, the CTV 

included the gross tumor volume (GTV) and involved lymph nodes, including perigastric 

tumor extension and any sites of adherence and/or invasion for T4 lesions.15 The GTV was 

delineated by clinical and endoscopic findings, endoscopic ultrasound, CT, and positron 

emission tomography when available. The CTV included the entire stomach, with proximal 

and distal margins based on tumor location, as well as regional lymph nodes, regardless of 

primary tumor location.15 At least 1 cm of proximal esophagus was included, increased to 

4 cm for tumors involving the cardia, GEJ, or distal esophagus. Similarly, a 1 cm margin 

of duodenum beyond the pylorus was included, increased to 4 cm for tumors involving the 

pylorus or proximal duodenum. Therefore, for patients with nonmetastatic gastric cancer 

receiving preoperative chemoradiation, coverage of the entire stomach, perigastric extension, 

and regional lymph nodes is recommended (Table 6).15,26,27,69 Regional lymph nodes 

included in the CTV were the perigastric, celiac, splenic hilar, hepatoduodenal, portahepatic, 

suprapancreatic, and pancreaticoduodenal, as well as para-aortic nodes along the length of 

the aforementioned CTV regions. Similar to Intergroup 0116, RT design and planning were 

reviewed prospectively, and up to one-third of treatment plans required resubmission before 

starting treatment. This highlights the importance of careful target volume delineation.76 The 

planning target volume (PTV) is at the discretion of the treating physician, depending on the 

expected variability in setup and internal target motion, and motion due to respiration and 

gastric filling should be accounted for. The PTV margin may be reduced from 1 cm to as low 

as 0.5 cm in cases when 4-dimensional CT and daily image guided RT are used, and thus, 

daily image guided RT is encouraged.14,25

Currently, limited data are available to guide the optimal RT treatment techniques for 

use in either postoperative or preoperative settings. Early trials of RT for gastric cancer, 

including the Intergroup 0116 trial and ARTIST, used parallel opposed AP/PA fields.43,51 

The follow-up ARTIST 2 study used 3-D conformal RT (3-D CRT) planning.35 More 

modern RT trials, including TOPGEAR and CRITICS, permitted 3-D CRT or IMRT 

planning.14,25 Treatment technique should permit adequate target coverage while achieving 

the recommended organ-at-risk dose constraints,77 and either IMRT or 3-D CRT techniques 

are recommended.14,15,33,45,51 See Table 7 and Table 8 for RT target dosimetric goals and 

organ-at-risk constraints.

Curative intent RT planning for the nonmetastatic, unresectable setting: For 

patients with locoregional-only disease not undergoing surgery, treatment with curative 

intent chemoradiation has been shown to be safe and effective.52,53 In a phase 2 trial, 

patients with inoperable gastric cancer (because of patient preference or comorbidities) 

were treated to a total dose of 4500 cGy in 25 fractions with concurrent bolus 5-FU.53 
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The treatment volume included the stomach and regional nodes (ie, perigastric, celiac, 

gastroduodenal, porta hepatic, splenic, suprapancreatic, retropancreaticoduodenal, and lower 

esophageal; Table 6). Margins of 5 cm were expanded into the esophagus or duodenum 

based on tumor location. Treatment could be delivered using 3-D CRT or IMRT. In another 

study, patients with only locoregional gastric cancer who were inoperable or medically 

unresectable were treated to a total dose of 4500 cGy in 25 fractions with a 540 cGy in 

3 fraction boost to the gross primary disease and involved nodes.52 The CTV included the 

gross disease with a 2 to 3 cm margin along the stomach and regional nodes (ie, perigastric, 

celiac, porta hepatic, gastroduodenal, splenic, suprapancreatic, retropancreaticoduodenal, 

and para-aortic; Table 6). A 0.5 cm margin was added to the CTV to create the PTV. 

Because of the small size of the studies and low quality of evidence, a dose of 4500 

to 5040 cGy in 25 to 28 fractions is conditionally recommended for patients with 

nonmetastatic gastric cancer who are medically inoperable, have unresectable disease, or 

decline surgery.52,53

Curative intent RT planning for the nonmetastatic, locoregionally recurrent, 
unresectable setting: For recurrences involving the anastomosis, perigastric soft tissue, 

or gastric remnant, doses of 4500 to 5040 cGy in 25 to 28 fractions are recommended.54,55 

For isolated regional lymph node-only recurrences, one series employed doses ranging from 

3000 to 6600 cGy in 180 to 300 cGy daily fractions.56 In multivariable analysis, RT doses 

≥5400 cGy versus <5400 cGy had significantly higher PFS and OS rates. For nodal-only 

recurrences, doses exceeding 5040 cGy may be appropriate if normal tissue tolerances and 

constraints are achieved.

Simulation for RT planning: Patients with gastric cancer treated with curative intent 

are usually simulated in the supine position with arms placed above their head in an 

immobilization device. Pretreatment imaging, endoscopic findings, and surgical reports, 

where applicable, are used for target volume delineation. The use of oral contrast is useful to 

delineate the small bowel, and IV contrast is encouraged. While the majority of clinical trials 

have not given guidance on whether to fast before simulation, TOPGEAR recommended that 

patients undergo simulation and treatment early in the morning following a light breakfast.15 

Therefore, to minimize the size of the gastric target in the neoadjuvant or definitive setting, 

fasting for ≥2 hours or limiting oral intake to a light meal before simulation and treatment 

may be advised. Four-dimensional CT may be used to account for intrafraction motion, and 

respiratory management techniques are appropriate.52

Palliative RT dose, fractionation, and targets: Prospective data to guide the 

application of RT in the palliative setting remain scarce. Retrospective analyses have 

consistently demonstrated efficacy in palliating symptoms such as bleeding, pain, or 

obstruction;60,62–65 however, the optimal palliative dose has not been established. A 

multicenter prospective observational study, JROSG 17–3 (Japanese Radiation Oncology 

Study Group), investigated the effectiveness of palliative RT and whether total dose 

correlated with OS, response, or rebleeding.61 RT was found to be effective, with 90% 

response rates at 8 weeks posttreatment. Biologically effective dose (BED) was not 

associated with OS, treatment response, or rebleeding. A retrospective analysis of patients 
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treated with palliative RT for bleeding, pain, and/or obstruction showed no difference in 

response or OS rates, which used low (≤3900 cGy10, ie, ≤3000 cGy in 10 fractions) 

and high (>3900 cGy10) BED regimens (α/β = 10).64 In a subsequent follow-up phase 

2 study evaluating the response rates to palliative RT, a total dose of 3600 cGy in 12 

fractions was given.66 Response rates were excellent, with 80% of patients with bleeding 

responding to treatment. A systematic review and meta-analysis of observational studies 

evaluating palliation of bleeding in patients with gastric cancer did show a dose-response 

relationship.57 These investigators concluded that a BED of <3000 cGy10 (eg, namely 

800 cGy in 1 fraction) was not advised.57 In contrast, the JROSG secondary analysis 

showed no therapeutic gain with higher BED.58 In fact, patients treated with a lower 

BED (≤1440 cGy10) had significant improvement in fatigue and distress (predominantly 

800 cGy in 1 fraction) in patient-reported outcomes. The authors hypothesized that this 

was because a shorter course caused less psychological burden on the patient/caregiver.58 

These data underscore the importance of balancing the pros/cons of different regimens 

based on the clinical setting and individual patient preferences. Given the inconsistencies 

regarding cancer control benefit to doses >3900 cGy10 (ie, >3000 cGy in 10 fractions), and 

recognizing the QoL benefits with shorter regimens, palliative RT regimens involving 1 to 

10 fractions with a BED range of 1440 to 3900 cGy10 is recommended (eg, 800 cGy in 1 

fraction, 2000 cGy in 5 fractions, or 3000 cGy in 10 fractions).57–64,66 The data evaluating 

the use of reirradiation are limited and are only reported in the setting of prior palliative 

doses of RT up to 3000 cGy in 10 fractions. Small patient subsets involving reirradiation 

doses of 1500 cGy in 5 fractions (following 2000 cGy in 5 fractions) and 2000 cGy in 10 

fractions (following 3000 cGy in 10 fractions) reported responses in all patients with no 

grade ≥3 toxicity observed.59,62 Of note, the duration between treatments was infrequently 

described in these studies. Based on these limited data, reirradiation regimens of 1 to 10 

fractions with a BED range of 1440 to 2800 cGy10 are conditionally recommended (eg, 800 

cGy in 1 fraction, 1500 cGy in 5 fractions, or 2000 cGy in 10 fractions).59,62

The optimal treatment technique for palliative RT in gastric cancer is unknown; however, a 

meta-analysis found that studies using 3-D CRT planning had improved bleeding response 

compared with those using 2-dimensional planning, likely due to superior target volume 

visualization with 3-D techniques.57 All patients accrued to a prospective phase 2 study were 

treated with 3-D CRT techniques.66 Similarly, there are limited data guiding the definition 

of target volumes. When visible, the GTV plus a PTV margin may be used.66 A prospective 

pilot study investigating RT for palliation of gastric bleeding included the whole stomach 

at initial treatment and only the tumor with a margin with GTV delineation supported 

by endoscopically placed clips in the retreatment setting.59 In a phase 2 study, the entire 

stomach was typically included, but when visible, targeting the GTV was allowed with 

a 0.5 cm margin for CTV and 1 cm for PTV.66 To decrease the PTV size to ≤0.5 cm, 

4-dimensional simulation may also be performed in the palliative setting.62,63,65

There were no data meeting inclusion criteria for proton therapy, so a recommendation 

addressing this modality could not be made.

Guidance on target volume coverage and normal tissue constraints is outlined in Table 7 and 

Table 8.
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Health Disparities

Analyses of outcome disparities have reported that male sex portends a worse prognosis 

but better treatment tolerance,83 including for MSI-H patients.84,85 In a subset analysis 

of the CRITICS trial, female patients were more likely to be younger than males and 

have higher rates of adverse pathologic features such as diffuse type tumors and positive 

distal margins.86 In both this analysis and a pooled analysis of individual patient data from 

multiple prospective studies, toxicity rates were higher for female patients despite the same 

radiation dose and resection rates.83,86 Proposed explanations for this are that maximum 

tolerated doses of drugs are often determined in male-predominant phase 1 and 2 studies, 

and female patients might be being treated with doses above those necessary for efficacy, 

potentially at the cost of increased toxicity.

In some studies, older age has been associated with higher rates of toxicity and treatment 

noncompliance,87–89 and inferior oncologic outcomes.88,89 However, other data suggest 

similar outcomes regardless of age.83 With respect to institutional experience, a subset 

analysis of the CRITICS trial found that OS and PFS were significantly higher in patients 

undergoing surgery at high versus low volume hospitals. Regarding the effect of race, a 

secondary analysis of RCT data showed improved outcomes for Asian Americans compared 

with White or Black American patients.90 Although diagnosis at an earlier stage has been 

used to explain why Asians have a better prognosis in general, this cannot be used to explain 

the differences in this study, where stages are matched across the races assessed. Although 

explanations such as environmental/social and biological subtype (eg, association with H. 
pylori) differences were proposed, the task force notes that further study is required to 

explain the variance in outcomes. These differences indicate opportunities to improve both 

oncologic and QoL metrics for patients at risk for worse outcomes.

Conclusions and Future Directions

Gastric cancer is a significant global health challenge because of its high incidence and 

mortality rates, particularly in Eastern Asia, Eastern Europe, and South America. Although 

some high-income countries have witnessed declines in both incidence and mortality rates, 

the overall global burden of gastric cancer remains substantial. These disparities likely arise 

from variations in dietary habits, socioeconomic status, and the prevalence of H. pylori 
infection, a well-established risk factor for gastric cancer.4

Achieving optimal outcomes is challenging due to late-stage diagnosis and 

disease heterogeneity. Current treatment modalities include surgery, systemic therapy 

(chemotherapy, targeted therapy, and immunotherapy), and RT. The FLOT perioperative 

regimen is standard for patients with resectable gastric cancer who are deemed well enough 

to tolerate it. The MATTERHORN trial has shown that for patients with resectable disease, 

regardless of PD-L1 or microsatellite stability status, immunotherapy added to perioperative 

chemotherapy has improved pCR and event-free survival rates.13 Although further study is 

needed to determine if patient-focused outcomes such as OS and/or QoL are also improved, 

a trend toward improved OS in MATTERHORN suggests the possibility of statistical 

significance with longer follow-up.13,29,49
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RT is used in several clinical scenarios across the disease spectrum. Although phase 3 

studies have not shown a benefit to preoperative or postoperative chemoradiation with 

perioperative chemotherapy and surgery, RT may be a therapeutic option depending on the 

stage, patient performance status, and adequacy and timing of surgery. For patients with 

nonmetastatic gastric cancer who decline or are not candidates for surgery, RT may have 

the potential to contribute to meaningful disease control. RT has long been recognized as 

an effective tool in the palliation of bleeding, pain, and obstruction. Like surgery, RT may 

also play an important role in the treatment of oligometastases. With innovations in RT (eg, 

stereotactic body RT, respiratory management, image guidance, adaptive planning, increases 

in safely deliverable dose), the indications for its use have extended, and robust studies with 

novel systemic therapies, including immunotherapy, as well as surgery, may identify new 

therapeutic strategies.
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Figure 1. 
Newly diagnosed locoregional gastric cancer.

Abbreviations: chemo = chemotherapy; chemoRT = chemoradiation; ECF = epirubicin, 

cisplatin, and 5-fluorouracil; ECX = epirubicin, cisplatin, and capecitabine; GEJ = 

gastroesophageal junction; periop = perioperative; postop = postoperative; preop = 

preoperative; RT = radiation therapy.

*For patients with microsatellite unstable/mismatch repair-deficient, cT2–4 and/or N+ 

resectable gastric cancer, perioperative immunotherapy with or without chemotherapy is 

conditionally recommended.

†FLOT (5-fluorouracil, leucovorin, oxaliplatin, and docetaxel) is recommended over ECF or 

ECX (epirubicin, cisplatin, and 5-fluorouracil or capecitabine).

‡Induction and/or consolidation systemic therapy may be given with chemoRT, as tolerated.

§ChemoRT should involve concurrent 5-FU or capecitabine.
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‖Perioperative immunotherapy with chemotherapy is conditionally recommended for cT3–4 

and/or N+.

¶Surgery first is generally expected to occur only under emergent indications.

#Limit preop chemoRT to patients with Siewert III GEJ or upper/middle third gastric cancer.

Recommendations are “strong” unless otherwise indicated as “conditional.” This algorithm 

focuses on RT-based recommendations, so there may be other treatment options.
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Figure 2. 
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