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Background: Optimal multimodal treatment for esophagogastric junction adenocarcinoma remains debated. While the ESOPEC trial 
supports perioperative FLOT, real-world evidence is limited, particularly for Siewert type II tumors.
Aim: To compare survival and treatment outcomes of perioperative FLOT versus definitive-dose chemoradiotherapy in non-metastatic 
Siewert II esophagogastric junction adenocarcinoma.
Methods: Siewert type II esophagogastric junction adenocarcinoma was defined as tumors with an epicenter located between 1 cm 
above and 2 cm below the esophagogastric junction. We retrospectively identified patients with non-metastatic Siewert type II 
esophagogastric junction adenocarcinoma treated between January 2015 and December 2024 at three tertiary cancer centers. 
Patients received either perioperative FLOT chemotherapy or concurrent chemoradiotherapy with weekly carboplatin–paclitaxel and 
50.4 Gy radiotherapy, delivered as definitive therapy or neoadjuvantly prior to planned surgery. Clinical characteristics, treatment 
delivery, pathological response, survival outcomes, and treatment-related toxicities were analyzed.
Results: Seventy patients were included (FLOT, n=50; concurrent chemoradiotherapy, n=20). Surgery was performed in 45/50 (90%) FLOT 
patients and 7/20 (35%) concurrent chemoradiotherapy patients, representing a major difference between treatment groups. Median follow-up 
was 53.7 months. Median overall survival was 43.0 months in the FLOT group and 48.6 months in the concurrent chemoradiotherapy group 
(p=0.498). Median event-free survival was 34.2 months and 35.0 months, respectively (p=0.548). No pathological complete response occurred 
in the FLOT group; one patient (14.3%) in the concurrent chemoradiotherapy group achieved pathological complete response. Grade 3–4 
toxicities were more frequent with FLOT (26% vs. 5%). Distant relapse was the predominant recurrence pattern in both groups.
Conclusion: Despite a substantial difference in surgical resection rates between groups, perioperative FLOT and concurrent 
chemoradiotherapy showed comparable survival outcomes in this real-world cohort of patients with Siewert type II EGJ adenocarci
noma. These findings should be interpreted with caution, as treatment selection and baseline differences may have influenced 
outcomes. Treatment decisions should be individualized based on patient characteristics and clinical context.

Plain Language Summary: Siewert type II esophagogastric junction adenocarcinoma is a challenging disease with limited real-world 
comparative data. In this multicenter study, we compared two common treatment approaches: perioperative FLOT chemotherapy and 
chemoradiotherapy using a standard, full-course radiation treatment (50.4 Gy). Despite higher surgical rates in the FLOT group, survival 
outcomes were comparable between the two strategies. Pathological complete response was rare, and distant metastasis was the most common 
pattern of recurrence. FLOT was associated with higher grade 3–4 toxicities. These findings suggest that treatment should be individualized, 
and that organ-preserving approaches such as chemoradiotherapy may be a reasonable option for selected patients with Siewert type II EGJ 
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adenocarcinoma in clinical practice. 
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Introduction
According to GLOBOCAN 2022, esophageal cancer ranks as the eleventh most common malignancy worldwide, with 
approximately 511,000 new cases and 445,000 deaths annually.1 Esophageal cancer comprises two main histological 
subtypes: adenocarcinoma and squamous cell carcinoma.2 The predominance of each subtype varies according to 
geographic region, etiological factors, and tumor location.2

Esophagogastric junction (EGJ) cancer represents a relatively uncommon entity, typically manifesting as adenocarci
noma, and is managed as either esophageal or gastric cancer depending on its anatomical location.3,4 The Siewert 
classification categorizes EGJ adenocarcinomas into three subtypes: type I, arising 1–5 cm above the EGJ; type II, 
centered between 1 cm above and 2 cm below the EGJ; and type III, originating 2–5 cm below the EGJ with invasion of 
the junction.3,4 Siewert type I and II tumors are staged and managed according to esophageal cancer protocols, whereas 
Siewert type III tumors are classified and treated as gastric cancer.5,6

Locally advanced resectable EGJ adenocarcinomas are treated with multimodal strategies combining systemic 
therapy, radiotherapy (RT), and surgery in various sequences to optimize oncologic outcomes. The MAGIC trial 
established the role of perioperative chemotherapy by demonstrating that perioperative epirubicin, cisplatin, and 
fluorouracil (ECF) significantly improved survival compared with surgery alone.7 This benefit was further enhanced 
by the FLOT4-AIO trial, which showed that perioperative fluorouracil, leucovorin, oxaliplatin, and docetaxel (FLOT) 
improved overall survival compared with ECF, thereby setting a new standard of care.8 In parallel, the CROSS trial 
demonstrated a survival advantage with neoadjuvant concurrent chemoradiotherapy (CCRT) followed by surgery in 
patients with esophageal and EGJ tumors.9 More recently, the Phase III ESOPEC trial directly compared these two 
strategies and found that perioperative FLOT conferred a significant overall survival benefit over neoadjuvant CCRT.10

However, Siewert type II tumors represent a particularly challenging subgroup because they lie at the anatomical 
interface between the distal esophagus and the proximal stomach, resulting in ongoing debate regarding the optimal 
treatment strategy. Consequently, these tumors may be managed according to either esophageal or gastric cancer 
treatment paradigms in clinical practice. Moreover, Siewert type II tumors have been underrepresented in large 
prospective trials, and real-world data directly comparing perioperative FLOT and CCRT approaches remain limited. 
In a subset of patients unable to tolerate perioperative chemotherapy or who decline surgery, definitive CCRT continues 
to represent a valid alternative, supported by the long-term outcomes of the landmark RTOG 85–01 trial.11 In recent 
years, several retrospective real-world studies have also examined distal esophageal, EGJ, and gastric cardia tumors, 
further supporting the applicability of multimodal treatment strategies in routine clinical practice.12,13 More recently, the 
integration of immunotherapy into multimodal treatment strategies has further reshaped the therapeutic landscape of EGJ 
adenocarcinoma. Trials such as CheckMate-577 and MATTERHORN have demonstrated improved disease-free survival 
and pathological response rates with the addition of immune checkpoint inhibitors in selected settings.14,15

Therefore, this multicenter retrospective study aimed to compare real-world outcomes in patients with non-metastatic 
(localized and locally advanced) Siewert type II EGJ adenocarcinoma treated with perioperative FLOT versus definitive 
or preoperative CCRT.

Methods
Patient Selection
The medical records of patients newly diagnosed with distal esophageal or EGJ adenocarcinoma between January 2015 
and December 2024 were retrospectively reviewed at three tertiary oncology centers. Eligibility criteria included 
histopathologically confirmed EGJ adenocarcinoma classified as Siewert type II; clinical stage cT2N0, cT1b-cT2 N+ 
or cT3-cT4a with any N disease without evidence of distant metastasis; age ≥ 18 years; and planned treatment with either 
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perioperative FLOT or CCRT, administered as definitive therapy or as neoadjuvant treatment prior to planned surgery. 
Staging procedures included endoscopic ultrasound, contrast-enhanced computed tomography (CT) of the chest, abdo
men, and pelvis, fluorodeoxyglucose positron emission tomography (FDG-PET), and diagnostic laparoscopy. Patients 
were excluded if they had a concurrent active malignancy or a history of prior chemotherapy or radiotherapy.

Perioperative FLOT
The perioperative FLOT regimen consisted of docetaxel 50 mg/m2, oxaliplatin 85 mg/m2, leucovorin 200 mg/m2, and 
5-fluorouracil 2600 mg/m2 administered as a continuous 24-hour intravenous infusion. All agents were administered 
on day 1 of each 14-day cycle. Treatment was planned for a total of eight cycles (four preoperative and four post
operative), whenever feasible. Granulocyte colony-stimulating factor (G-CSF) was routinely prescribed as primary 
prophylaxis for all patients in this group.

Concurrent Chemoradiotherapy
In the CCRT group, all patients underwent CT simulation in the supine position with a slice thickness of 3 mm for 
radiotherapy planning. The gross tumor volume was defined based on the primary tumor and involved lymph nodes 
identified on imaging modalities and PET-CT. The clinical target volume was defined by expanding the gross tumor 
volume, with additional margins of 3–4 cm in the craniocaudal direction and 1–1.5 cm in the axial plane to encompass 
areas at risk of microscopic tumor spread, including submucosal longitudinal extension, and a planning target volume 
was subsequently generated by adding appropriate margins to account for setup uncertainties and internal organ motion. 
For the lymphatic regions, the clinical target volume included metastatic lymph nodes as well as the relevant regional 
lymphatic drainage areas according to tumor location and extent, including the periesophageal, lower mediastinal, 
perigastric, and/or celiac lymphatics. The determination of these margins was based on established protocols that 
consider anatomical site–specific patterns of microscopic spread as well as organ and tumor motion related to swallow
ing, respiration, and other physiological movements. Treatment planning was performed using volumetric-modulated arc 
therapy (VMAT), with strict adherence to dose–volume constraints for organs at risk. Radiotherapy was delivered using 
a RapidArc–Trilogy linear accelerator (Varian Medical Systems, Palo Alto, CA, USA) to a total dose of 50.4 Gy in 1.8 
Gy daily fractions. Concurrent chemotherapy consisted of weekly paclitaxel 50 mg/m2 and carboplatin at an area under 
the curve (AUC) of 2, administered intravenously on day 1 of each treatment week during the 5-week course of 
radiotherapy. Neoadjuvant or definitive CCRT was administered according to clinical indication, and surgery was 
performed in eligible patients following neoadjuvant therapy.

Assessment of Staging, Treatment Response, and Toxicity
Demographic, clinical, and treatment-related data, including clinical stage, treatment modality (FLOT or CCRT), 
performance status (PS), comorbidities, surgical status, postoperative pathological stage (ypTNM), postoperative treat
ments, and recurrence status were collected from electronic medical records. PS was evaluated using the Eastern 
Cooperative Oncology Group (ECOG) performance scale.16 Tumor staging was based on the 8th edition (2017) of the 
American Joint Committee on Cancer (AJCC) TNM classification.17

The primary objective of this study was to compare overall survival (OS) between patients with non-metastatic, 
operable Siewert type II EGJ adenocarcinoma treated with perioperative FLOT or CCRT. OS was calculated from the 
date of diagnosis to death or last follow-up. Secondary objectives included comparisons of event-free survival (EFS), 
objective response rate (ORR), pathological complete response (pCR) rate, and treatment-related toxicities between the 
two treatment groups. EFS was defined as the time from initiation of first-line anticancer therapy (chemotherapy in the 
FLOT group or chemoradiotherapy in the CCRT group) to radiologically confirmed disease recurrence or death, 
whichever occurred first.

Tumor response was assessed using contrast-enhanced CT of the chest and abdomen and 18F-FDG PET according to 
the Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 and the PET Response Criteria in Solid Tumors 
(PERCIST).18,19 Tumor responses were categorized as complete response (CR), partial response (PR), stable disease 
(SD), or progressive disease (PD). The ORR was defined as the combined rate of CR and PR.20,21
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In both treatment groups, pathological tumor regression was graded using the modified Ryan system.22 This system 
classifies response as Grade 0 (no viable cancer cells; complete response), Grade 1 (single cells or rare small groups of 
cancer cells; near complete response), Grade 2 (residual cancer with evidence of tumor regression; partial response), or 
Grade 3 (extensive residual cancer with no evident tumor regression; poor or no response). pCR was defined as Grade 0, 
indicating the absence of viable tumor cells in both the primary tumor and regional lymph nodes. Pathological 
assessments were performed by experienced local pathologists at each participating center according to institutional 
practice.

During treatment, patients in the perioperative FLOT group were evaluated by a physician every two weeks, 
whereas patients in the CCRT group were assessed weekly throughout the course of chemoradiotherapy. After 
completion of treatment, patients were followed at 3-month intervals, provided that no disease progression or new 
clinical symptoms were detected. Follow-up evaluations included clinical assessment (medical history and physical 
examination), complete blood count, serum biochemistry tests, and carcinoembryonic antigen (CEA) levels, as well as 
contrast-enhanced CT of the thorax, abdomen, and pelvis. Positron emission tomography (PET-CT) was performed 
when clinically indicated.

Treatment-related toxicities were defined as adverse events occurring during or after treatment that were considered at 
least possibly related to the administered therapy and were graded according to the Common Terminology Criteria for 
Adverse Events (CTCAE), version 5.0. Grade 3–4 treatment-related toxicities of interest included hematologic (neu
tropenia, anemia, thrombocytopenia) and non-hematologic adverse events such as esophagitis, nausea/vomiting, diarrhea, 
and fatigue. Toxicities were managed according to institutional clinical practice, including dose modifications, treatment 
delays, and supportive care as appropriate.

Statistical Analysis
Statistical analyses were conducted using IBM SPSS Statistics software. Continuous variables were reported as median 
(range) or mean ± standard deviation, categorical variables as frequencies and percentages. Survival curves were 
estimated using the Kaplan–Meier method and compared using the Log rank test. Univariate and multivariate Cox 
proportional hazards regression analyses were performed to identify factors associated with EFS and OS. Variables with 
a p-value <0.20 in univariate analysis were included in the multivariate model. Hazard ratios (HRs) with 95% confidence 
intervals (CIs) were calculated. Statistical significance was set at two-tailed p < 0.05. The statistical methods of this study 
were reviewed by an independent biomedical statistician. Given the retrospective design of the study, potential treatment- 
selection bias was considered. Due to the relatively limited sample size, particularly in the CCRT group, advanced 
weighting methods such as inverse-probability-of-treatment weighting (IPTW) or standardized mortality ratio weighting 
(SMRW) were not applied, as these approaches may yield unstable estimates in small cohorts. Therefore, survival 
outcomes were analyzed using conventional methods and interpreted with caution.

Results
Baseline Characteristics
A total of 100 potentially eligible patients were screened. Thirty patients with Siewert type I or III tumors were excluded, 
leaving 70 patients diagnosed between January 2015 and December 2024 for inclusion in the final analysis. Among them, 
50 patients (71.4%) received perioperative chemotherapy, while 20 patients (28.6%) were treated with CCRT. Baseline 
characteristics are summarized in Table 1.

Patients in the CCRT group were, on average, older than those in the perioperative FLOT group. The proportion of 
patients with an ECOG-PS of 0 was higher in the FLOT group, whereas most patients in the CCRT group had a PS of 1. 
Comorbidities were also more common in the CCRT group. However, there were no statistically significant differences 
between the groups in terms of mean age, proportion of patients aged ≥65 years, ECOG-PS, or comorbidity status. 
Similarly, no significant differences were observed regarding tumor differentiation, clinical T stage, clinical N stage, or 
overall clinical stage.
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Treatment Information
In the perioperative FLOT group, five patients did not undergo surgery. Among them, two experienced disease 
progression after four cycles of chemotherapy, one declined surgery despite completing eight cycles, one was deemed 

Table 1 Baseline Demographic, Clinicopathologic Characteristics and Pathological Response 
Rates

Variable Total (n=70) FLOT (n=50) CCRT (n=20) p value

Age (mean ± SD) 61.77±11.06 60.54±11.01 64.85±10.87 0.383

Age ≥65 years, n (%) 32 (45.7) 23 (46.0) 9 (45.0) 0.940

Sex, n (%)
Female 19 (27.1) 18 (36.0) 1 (5.0) 0.008

Male 51 (72.9) 32 (64.0) 19 (95.0)

ECOG PS, n (%)
0 32 (45.7) 26 (52.0) 6 (30.0) 0.205

1 34 (48.6) 22 (44.0) 12 (60.0)
2 2 (5.7) 2 (4.0) 2 (10.0)

Comorbidities, n (%) 39 (55.7) 25 (50.0) 14 (70.0) 0.128

Hypertension 29 (41.4) 18 (36.0) 11 (55.0) 0.145
Hyperlipidemia 13 (18.6) 10 (20.0) 3 (15.0) 0.627

Diabetes mellitus 11 (15.7) 6 (12.0) 5 (25.0) 0.177

Coronary artery disease 10 (14.3) 7 (14.0) 3 (15.0) 0.914
COPD 9 (12.9) 5 (10.0) 4 (20.0) 0.259

BPH 7 (10.0) 2 (4.0) 5 (25.0) 0.008

Cerebrovascular disease 2 (2.9) 2 (4.0) 0 0.364
Tumor differentiation, n (%)

Well 4 (5.7) 2 (4.0) 2 (10.0) 0.426

Moderately 50 (71.4) 35 (70.0) 15 (75.0)
Poorly 16 (22.9) 13 (26.0) 3 (15.0)

Clinical T stage, n (%)

T2 12 (17.1) 8 (16.0) 4 (20.0) 0.164
T3 50 (71.4) 34 (68.0) 16 (80.0)

T4 8 (11.4) 8 (16.0) 0

Clinical N stage, n (%)
N0 26 (37.1) 17 (34.0) 9 (45.0) 0.390

N+ 44 (62.9) 33 (66.0) 11 (55.0)

Clinical stage, n (%)
2 7 (10.0) 5 (10.0) 2 (10.0) 0.994

3 53 (75.7) 38 (76.0) 15 (75.0)

4a 10 (14.3) 7 (14.0) 3 (15.0)
HER2 overexpression status, n (%) n=50 n=38 n=12

Positive 7 (14.0) 4 (10.5) 3 (25.0) 0.208

Negative 43 (86.0) 34 (89.5) 9 (75.0)
Surgery, n (%)

Yes 52 (74.3) 45 (90.0) 7 (35.0) < 0.001

No 18 (25.7) 5 (10.0) 13 (65.0)
Modified Ryan system response scores n=52 n=45 n=7

0 1 (1.9) 0 1 (14.3) 0.057

1 12 (23.1) 10 (22.2) 2 (28.6)
2 21 (40.4) 18 (40.0) 3 (42.9)

3 18 (34.6) 17 (37.8) 1 (14.3)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group Performance Status; COPD, Chronic obstructive 
pulmonary disease; BPH, Benign prostatic hyperplasia.
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inoperable due to congestive heart failure and an abdominal aortic aneurysm, and one died from COVID-19 pneumonia 
after completing eight cycles.

Among the 45 patients who underwent surgery in the perioperative FLOT group, 35 completed the planned 
perioperative treatment (eight cycles of FLOT and surgery). Seven patients completed all eight cycles preoperatively. 
In the postoperative setting, five patients were unable to complete chemotherapy due to toxicity or deterioration in 
performance status, and one discontinued treatment because of disease progression. Based on pathological findings, one 
patient with inadequate treatment response and two patients with positive surgical margins received postoperative 
chemoradiotherapy instead of completing perioperative FLOT. In total, six patients received postoperative 
chemoradiotherapy.

In the CCRT group, all patients received definitive-dose radiotherapy. Seven subsequently underwent surgery, while 
13 were managed non-surgically following completion of CCRT. One patient achieved a pCR. Of the six without pCR, 
one received adjuvant nivolumab and another received six cycles of adjuvant XELOX; the remaining four were followed 
up without adjuvant treatment.

Response Rates
In surgically treated patients, treatment response was radiologically assessed using thoracoabdominal CT and/or FDG- 
PET prior to surgery, whereas in non-surgical CCRT patients, evaluations were performed following treatment comple
tion. The results are summarized in Table 2.

In the perioperative FLOT group, radiologic response rates were as follows: CR in 4%, PR in 64%, SD in 20%, and 
PD in 12%. In the CCRT group, CR was observed in 45%, PR in 35%, SD in 10%, and PD in 10%. The rate of radiologic 
CR was notably higher in the CCRT group. The ORR was 68% for perioperative FLOT and 80% for CCRT (p = 0.315).

The distributions of clinical and pathological stages are summarized in Table 3. Among patients who underwent 
surgery, none in the FLOT group achieved pCR, whereas one of seven patients (14.3%) in the CCRT group achieved 
pCR. According to the modified Ryan tumor regression grading system, the proportions of Grades 0, 1, 2 and 3 in the 

Table 2 Radiologic Response to 
Neoadjuvant Treatment

FLOT, n (%) CCRT, n (%)

CR 2 (4.0) 9 (45.0)

PR 32 (64.0) 7 (35.0)

SD 10 (20.0) 2 (10.0)
PD 6 (12.0) 2 (10.0)

Abbreviations: CR, Complete response; PR, 
Partial response; SD, Stable disease; PD, 
Progressive disease.

Table 3 Distribution of Clinical and 
Pathological Stages

cT2 cT3 cT4 cN0 cN+

ypT0 0 1 0
ypT1 1 4 0

ypT2 2 8 2

ypT3 8 19 3
ypT4 0 2 2

ypN0 10 11

ypN1 4 8
ypN2 2 11

ypN3 2 4
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perioperative FLOT group were 0%, 22.2%, 40.0% and 37.8%, respectively, compared with 14.3%, 28.6%, 42.9% and 
14.3% in the CCRT group (p = 0.057).

Survival Analysis
The median follow-up duration was 53.7 months. The median OS was 43.0 months (95% CI, 3.85–82.15) in the 
perioperative FLOT group and 48.6 months (95% CI, 5.48–91.72) in the CCRT group (p = 0.498). The median EFS 
was 34.2 months (95% CI, 2.33–78.49) for FLOT and 35.0 months (95% CI, 2.43–70.27) for CCRT (p = 0.548). No 
statistically significant differences were observed between the two groups for either OS or EFS.

Kaplan–Meier survival curves for OS and EFS are presented in Figures 1 and 2. The 12-, 24- and 36-month OS rates 
were 95%, 72% and 52% in the FLOT group, compared with 75%, 58% and 51% in the CCRT group, respectively. The 
12-, 24- and 36-month EFS rates were 80%, 57% and 48% in the FLOT group, and 70%, 54% and 47% in the CCRT 
group. The OS and EFS rates for both groups at 12-, 24- and 36-months are summarized in Figure 3.

To further evaluate factors associated with survival outcomes, univariate and multivariate Cox proportional hazards 
regression analyses were performed for both EFS and OS (Table 4). In the multivariate analysis for EFS, male sex (HR: 2.85, 
95% CI: 1.08–7.52, p = 0.035), ECOG performance status 1–2 (HR: 2.34, 95% CI: 1.05–5.21, p = 0.037), and advanced 
clinical stage (stage 3: HR: 5.94, p = 0.017; stage 4a: HR: 18.36, p = 0.011) were independently associated with worse EFS. 
For OS, ECOG performance status 1–2 (HR: 2.25, 95% CI: 1.00–5.06, p = 0.049) and clinical stage 4a (HR: 12.44, 95% CI: 
1.37–112.81, p = 0.025) remained independent predictors of poorer survival. Treatment modality (perioperative FLOT vs. 
CCRT) was not independently associated with either EFS (HR: 0.71, p = 0.424) or OS (HR: 0.80, p = 0.621).

Recurrence
In the perioperative FLOT group, recurrence occurred in 27% of the 45 surgically treated patients. In the CCRT group, 
recurrence was observed in 42% of the 7 patients who underwent surgery and in 38% of the 13 patients managed non- 
surgically. Among patients with recurrence, distant metastases accounted for 93.3% of relapses in the FLOT group and 

Figure 1 Kaplan–Meier overall survival (OS) curves comparing perioperative FLOT versus CCRT in patients with Siewert type II esophagogastric junction adenocarcinoma. 
Median OS: 43.0 vs 48.6 months (p = 0.498). 
Abbreviations: OS, overall survival; CI, confidence interval; FLOT, fluorouracil/leucovorin/oxaliplatin/docetaxel; CCRT, concurrent chemoradiotherapy.
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75.0% in the CCRT group. Although the CCRT group exhibited a numerically higher rate of locoregional relapse, the 
overall recurrence patterns did not differ significantly between the groups (p = 0.214). Among patients who developed 
recurrence, 30.4% did not receive any subsequent treatment.

Treatment-Related Toxicities
Treatment-related toxicities are summarized in Table 5. When all-grade adverse events were considered, no statistically 
significant differences were observed between the two groups, except for diarrhea and peripheral neuropathy, which were 
significantly more frequent in the perioperative FLOT group. Esophagitis occurred in two patients in the CCRT group.

Figure 2 Kaplan–Meier event-free survival (EFS) curves comparing perioperative FLOT and CCRT. Median EFS: 34.17 vs 34.97 months (p = 0.548). 
Abbreviations: EFS, event-free survival; CI, confidence interval; FLOT, fluorouracil/leucovorin/oxaliplatin/docetaxel; CCRT, concurrent chemoradiotherapy.

Figure 3 (A) One-, two-, and three-year overall survival (OS) rates for each treatment cohort. (B) One-, two-, and three-year event-free survival (EFS) rates for each 
treatment cohort. 
Abbreviations: OS, overall survival; EFS, event-free survival; FLOT, fluorouracil/leucovorin/oxaliplatin/docetaxel; CCRT, concurrent chemoradiotherapy.
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Table 4 Univariate and Multivariate Cox Regression Analyses for Event-Free Survival 
and Overall Survival

Variables Univariate Analysis Multivariate Analysis

HR 95% CI P value HR 95% CI P value

EFS Sex  
Women (Ref)  

Men

1.89 0.81–4.40 0.140 2.85 1.08–7.52 0.035

Age  

<65 (Ref)  

≥65

0.78 0.39–1.56 0.485 0.67 0.32–1.39 0.284

ECOG  

0 (Ref)  
1,2

1.65 0.82–3.34 0.159 2.34 1.05–5.21 0.037

Comorbidities  
No (Ref)  

Yes

1.39 0.69–2.81 0.351

Clinical stage

2 (Ref) - - 0.135 - - 0.017

3 4.39 0.59–32.43 0.146 5.94 0.78–45.02 0.085
4a 7.80 0.93–65.20 0.058 18.36 1.97–171.07 0.011

Treatment modality  
FLOT (Ref)  

CCRT

1.25 0.60–2.58 0.549 0.71 0.30–1.65 0.424

Tumor 

differentiation
Good (Ref) - - 0.967

Moderately 1.00 0.24–4.27 0.996

Poor 1.12 0.24–5.28 0.890

Dose reduction  

No (Ref)  
Yes

1.23 0.53–2.84 0.628

Grade 3–4 toxicities  
No (Ref)  

Yes

0.87 0.38–2.01 0.745

OS Sex  

Women (Ref)  

Men

1.81 0.77–4.28 0.173 2.52 0.93–6.79 0.068

Age  

<65 (Ref)  
≥65

0.91 0.45–1.84 0.792 0.81 0.38–1.70 0.570

ECOG  
0 (Ref)  

1,2

1.86 0.90–3.83 0.094 2.25 1.0–5.06 0.049

Comorbidities  

No (Ref)  

Yes

1.50 0.73–3.10 0.271

(Continued)
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Dose reductions were required in 24% of patients in the perioperative FLOT group. Grade 3–4 toxicities occurred 
significantly more often in the FLOT group compared with the CCRT group (26% vs. 5%).

Discussion
In this multicenter retrospective study of patients with locally advanced, resectable Siewert type II EGJ adenocarcinoma, 
we found no significant difference in survival outcomes between perioperative FLOT and either definitive or preoperative 
CCRT. The median OS was 43.0 months in the FLOT group versus 48.6 months in the CCRT group (p = 0.498), while 

Table 4 (Continued). 

Variables Univariate Analysis Multivariate Analysis

HR 95% CI P value HR 95% CI P value

Clinical stage

2 (Ref) - - 0.240 - - 0.051
3 3.82 0.52–28.31 0.189 5.20 0.69–39.42 0.110

4a 5.88 0.71–49.03 0.101 12.44 1.37–112.81 0.025

Treatment modality  

FLOT (Ref)  

CCRT

1.30 0.61–2.77 0.499 0.80 0.33–1.92 0.621

Tumor 

differentiation
Good (Ref) - - 0.933
Moderately 0.85 0.19–3.64 0.827

Poor 0.98 0.21–4.62 0.976

Dose reduction  

No (Ref)  
Yes

1.50 0.65–3.50 0.343

Grade 3–4 toxicities  
No (Ref)  

Yes

1.03 0.44–2.38 0.953

Abbreviations: CI, confidence interval; ECOG, Eastern Cooperative Oncology Group performance status; EFS, 
event-free survival; HR, hazard ratio; OS, overall survival; Ref, reference.

Table 5 Distribution of Treatment-Related Toxicities

FLOT, n (%) CCRT, n (%) P value

Dose reduction 12 (24.0) 0 0.016

Toxicities (all grades)
Fatigue 27 (54.0) 13 (65.0) 0.401

Diarrhea 12 (24.0) 0 0.016

Peripheral 
neuropathy

22 (44.0) 3 (15.0) 0.022

Esophagitis 0 2 (10.0) 0.023

Anemia 12 (24.0) 1 (5.0) 0.065
Neutropenia 11 (22.0) 2 (10.0) 0.243

Febrile neutropenia 2 (4.0) 0 0.364

Thrombocytopenia 1 (2.0) 1 (5.0) 0.496
Grade 3–4 toxicities 13 (26.0) 1 (5.0) 0.047

Abbreviation: CCRT, Concurrent chemoradiotherapy.
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the median EFS was 34.2 and 35.0 months, respectively (p = 0.548). Although a higher proportion of patients in the 
FLOT cohort underwent surgery (45/50 compared with 7/20 in the CCRT cohort), none achieved a pCR, whereas one 
patient (14.3%) in the CCRT surgery subgroup did. Notably, grade 3–4 treatment-related toxicities were significantly 
more frequent with FLOT, reflecting the higher intensity and cumulative burden of the perioperative chemotherapy 
regimen.

When reviewing the literature, we observed that most real-world studies on chemoradiotherapy included both 
adenocarcinoma and squamous cell carcinoma histologies, and that tumor location often varied between perioperative 
chemotherapy and chemoradiotherapy cohorts.12,13,23 This heterogeneity in histopathology and anatomical distribution 
can complicate the interpretation of comparative outcomes across retrospective studies. To reduce confounding and allow 
a more accurate assessment of therapeutic strategies, our study focused exclusively on Siewert type II adenocarcinoma, 
thereby ensuring a more homogeneous cohort both anatomically and biologically.

Several retrospective real-world studies have reported comparable survival outcomes between perioperative FLOT 
and CROSS-based chemoradiotherapy in esophageal and EGJ adenocarcinomas.12,13,23 However, the phase III ESOPEC 
trial demonstrated a clear survival advantage with perioperative FLOT over preoperative chemoradiotherapy (66 months 
vs. 37 months, respectively).10 Approximately one-third of the ESOPEC trial participants had Siewert type II tumors. 
While multiple retrospective and randomized studies have compared perioperative chemotherapy and neoadjuvant 
chemoradiotherapy in esophageal or EGJ adenocarcinoma, data focusing specifically on Siewert type II tumors treated 
with a definitive 50.4 Gy chemoradiotherapy backbone remain limited. Our cohort, therefore, provides valuable real- 
world data in this distinct subgroup. The pronounced survival advantage observed in ESOPEC was not replicated in our 
real-world cohort, likely due to differences in study design, patient selection, sample size, and treatment delivery. 
A recent multicenter retrospective study similarly demonstrated improved survival with perioperative FLOT compared to 
CROSS-based chemoradiotherapy in patients with cT2N0 esophageal and EGJ adenocarcinoma, though that analysis was 
limited to patients who underwent surgery.24

The pCR rate in our cohort was also lower than those reported in major prospective trials. In FLOT4-AIO, pCR was 
achieved in approximately 16% of patients receiving perioperative FLOT, whereas the CROSS trial reported a 23% pCR 
rate among patients with esophageal or EGJ adenocarcinoma treated with preoperative chemoradiotherapy.8,9 Likewise, 
ESOPEC documented pCR rates of 16.7% for FLOT and 10.1% for CROSS-type chemoradiotherapy.10 It is important to 
emphasize that these trials compared perioperative FLOT with preoperative chemoradiotherapy delivered according to 
the CROSS protocol. In contrast, clinical practice in our region more commonly employs a definitive-dose chemor
adiotherapy approach using 50.4 Gy rather than the 41.4 Gy neoadjuvant regimen used in CROSS. Consequently, our 
findings reflect real-world treatment patterns and provide insights into outcomes with a higher-dose radiation backbone, 
which is frequently adopted outside of trial settings. In addition, the observed difference in pCR rates between the CCRT 
and perioperative FLOT groups (14.3% vs 0%) should be interpreted with caution. The retrospective design of the study 
and the limited sample size may have contributed to an overestimation of this difference. In addition, variability in the 
interval between neoadjuvant treatment and surgery, as well as differences in surgical specimen handling and patholo
gical assessment across centers, may have further influenced pCR outcomes.

Although the 50.4 Gy regimen used in our CCRT cohort (1.8 Gy daily fractions) could theoretically improve local 
control, current evidence shows that escalating the dose beyond 41.4 Gy does not provide a survival advantage when 
surgery follows. Several retrospective analyses have reported comparable pCR and survival outcomes between neoadjuvant 
41.4 Gy and 50.4 Gy regimens.25,26 Unlike the CROSS and ESOPEC populations—where most patients proceeded to 
surgery—65% of our CCRT group ultimately did not undergo resection, effectively receiving definitive chemoradiother
apy. This difference in treatment intent may partially explain why the median OS in our CCRT cohort (48.6 months) was 
numerically higher than that of the ESOPEC CROSS arm (37.0 months), despite a lower surgical resection rate.9,10

Although the ESOPEC trial strongly supports perioperative FLOT in this patient population, our findings contribute to 
growing real-world evidence suggesting comparable survival outcomes between perioperative FLOT and 
chemoradiotherapy.10,12,13 The similar survival observed with both strategies in our study should be interpreted with 
caution, as treatment selection was likely influenced by baseline patient characteristics such as frailty, comorbidities, and 
surgical fitness. Therefore, the apparent comparability of outcomes may partly reflect treatment-selection bias rather than 
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true equivalence between treatment modalities. Importantly, treatment modality was not identified as an independent 
predictor of survival in multivariate analysis, suggesting that survival outcomes in this cohort may be more strongly 
driven by baseline patient and disease characteristics rather than treatment strategy alone. CCRT may serve as an organ- 
preserving strategy for patients who are unfit for surgery or who decline surgical intervention. However, the long-term 
oncologic outcomes of organ preservation remain uncertain, and such approaches should be reserved for carefully 
selected cases. Therefore, multidisciplinary tumor board discussions remain essential when determining the optimal 
management strategy, considering overall patient status, surgical fitness, and tumor features.

With regard to toxicity, grade 3–4 adverse events were more frequent in the perioperative FLOT group compared with 
the CCRT group. In the FLOT arm, 70% of patients were able to complete the entire course of treatment (eight cycles 
plus surgery), whereas all patients in the CCRT group completed their planned regimen (with or without surgery). These 
findings align with previous randomized controlled trials. In both the FLOT4-AIO and ESOPEC trials, approximately 
half of patients completed all eight planned FLOT cycles,8,10 whereas treatment completion rates were notably higher in 
the chemoradiotherapy arms of ESOPEC and CROSS.9,10

This study has several limitations. An important methodological consideration is the imbalance in surgical rates 
between the treatment groups. A substantially higher proportion of patients in the perioperative FLOT group underwent 
surgery compared with those in the CCRT group (90% vs 35%), likely reflecting differences in baseline patient 
characteristics such as frailty, comorbidities, and surgical fitness rather than treatment effect alone. Consequently, our 
analysis represents a comparison of treatment strategies rather than directly comparable modalities, introducing treat
ment-selection bias and limiting the comparability of outcomes. Importantly, this comparison should not be interpreted as 
an evaluation of equivalent preoperative strategies, but rather as a comparison of two distinct clinical treatment pathways 
reflecting differences in treatment intent and patient fitness. Therefore, survival results should be interpreted with caution 
and should not be considered as evidence of causal superiority. The limited sample size and relatively short follow-up 
may also reduce statistical power and increase the risk of Type II error. Larger studies are needed to confirm these 
findings. In addition, pathological response assessment was performed locally without central blinded review, which may 
have introduced variability, although a standardized modified Ryan grading system was used. Finally, inclusion of 
patients treated prior to the integration of immunotherapy may limit generalizability. In recent years, phase III trials have 
demonstrated that integrating immunotherapy into multimodal treatment strategies can further enhance clinical outcomes. 
The MATTERHORN trial showed that adding durvalumab to perioperative FLOT significantly increased pCR rates and 
yielded a meaningful improvement in EFS.14 Similarly, the CheckMate-577 study demonstrated that one year of adjuvant 
nivolumab following neoadjuvant chemoradiotherapy and surgery significantly prolonged disease-free survival in 
patients with residual disease, including both esophageal and EGJ adenocarcinomas.15 These emerging data suggest 
that immunotherapy-based multimodal regimens may redefine the standard of care in this disease setting.

Conclusion
In this real-world study, perioperative FLOT and definitive 50.4 Gy chemoradiotherapy showed comparable survival in 
Siewert II EGJ adenocarcinoma. However, these findings should be interpreted within the context of a non-randomized 
cohort with a high proportion of patients not undergoing surgery in the CCRT group and the use of a definitive-dose (50.4 
Gy) radiotherapy approach, introducing potential surgical selection bias. Notably, despite a substantially lower resection 
rate in the CCRT group, survival outcomes remained comparable, which may support the feasibility of organ-preserving 
strategies in selected patients. Therefore, the observed comparable survival should not be generalized to populations treated 
according to CROSS or ESOPEC protocols, where treatment strategies and surgical rates differ substantially. 
Individualized multidisciplinary decision-making remains essential to balance organ preservation, treatment tolerance, 
and long-term outcomes in the era of immunotherapy. For patients who decline surgery, or are unfit for surgical interven
tion, definitive 50.4 Gy chemoradiotherapy continues to represent a meaningful and clinically relevant treatment option.

Strobe Statement
This study was conducted and reported in accordance with the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement.
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Abbreviations
AUC, area under the curve; AJCC, American Joint Committee on Cancer; CCRT, concurrent chemoradiotherapy; CEA, 
carcinoembryonic antigen; CI, confidence interval; CR, complete response; CROSS, Chemoradiotherapy for Oesophageal 
Cancer Followed by Surgery; CT, computed tomography; CTCAE, Common Terminology Criteria for Adverse Events; 
ECOG, Eastern Cooperative Oncology Group; ECF, epirubicin, cisplatin, fluorouracil; EGJ, esophagogastric junction; 
EFS, event-free survival; FDG-PET, fluorodeoxyglucose positron emission tomography; FLOT, fluorouracil, leucovorin, 
oxaliplatin, docetaxel; G-CSF, granulocyte colony-stimulating factor; Gy, gray; HR, hazard ratio; ORR, objective response 
rate; OS, overall survival; pCR, pathological complete response; PD, progressive disease; PET-CT, positron emission 
tomography–computed tomography; PERCIST, PET Response Criteria in Solid Tumors; PR, partial response; PS, 
performance status; RECIST, Response Evaluation Criteria in Solid Tumors; RT, radiotherapy; SD, stable disease; TNM, 
tumor, node, metastasis; VMAT, volumetric-modulated arc therapy; XELOX, capecitabine plus oxaliplatin.
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