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Abstract. The present study aimed to assess the effectiveness 
of gastric transcatheter chemoembolization (GTC) combined 
with systemic chemotherapy (SYS) compared with SYS alone 
in managing dysphagia, and improving the quality of life (QoL) 
and nutritional status of patients with advanced gastric cardiac 
cancer (AGCC). A retrospective review was performed using 
data from consecutive patients with AGCC who experienced 
dysphagia and underwent either SYS alone or SYS combined 
with GTC from January 2018 to December 2022. Propensity 
score matching (PSM) analysis was performed to address 
potential confounding factors. Ogilvie dysphagia scores 
were used to assess dysphagia, the Functional Assessment 
of Cancer Therapy‑General 7 (FACT‑G7) was used to assess 
QoL, and the Patient‑Generated Subjective Global Assessment 
(PG‑SGA) was used to evaluate nutritional status. After PSM, 
a total of 228 patients were included in the analysis, with 114 
in each group. At 4 and 8 weeks after the initial treatment, the 
GTC + SYS group demonstrated significantly lower median 
Ogilvie scores compared with the SYS alone group (P<0.001). 
Similarly, the median PG‑SGA score at 4 weeks after the initial 

treatment was 2.0 in the GTC + SYS group and 6.0 in the SYS 
alone group. The median FACT‑G7 scores in the GTC + SYS 
group was 13.0, compared with 10.5 in the SYS alone group. 
These differences remained significant at 8 weeks (P<0.001). 
In conclusion, the addition of GTC to SYS may more effec‑
tively and promptly relieve dysphagia, improve nutritional 
status and enhance QoL compared with SYS alone in patients 
with AGCC presenting with dysphagia.

Introduction

Advanced gastric cardiac cancer (AGCC) is a challenging 
malignancy that typically presents with dysphagia and 
primarily affects the proximal stomach, often extending to 
the gastroesophageal junction. Previous studies showed that 
23.3% of early gastric cancer was gastric cardiac carcinoma 
in China (1), which is a higher rate compared with the 7.0% 
recorded in Japan (2) and the 11.9% recorded in a Western 
cohort  (3). Patients with AGCC face the risk of malnutri‑
tion and decreased quality of life (QoL) (4‑8). In one study, 
the 5‑year survival rate was <10% at the advanced stage (9). 
Dysphagia further complicates treatment, as it hampers 
the delivery of oral medications, reducing the effectiveness 
of systemic chemotherapy (SYS). As a result, malignant 
dysphagia is a common and difficult clinical manifestation in 
cases of AGCC, necessitating effective symptom management 
for enhanced patient comfort (4‑6,10). According to literature 
reports, 60‑90% of patients with cancer at the gastroesophageal 
junction experience significant swallowing difficulties (11‑14). 
SYS is the mainstay treatment for AGCC, aiming to improve 
symptom remission rates and prolong patient survival; 
however, the efficacy of SYS alone is limited, highlighting the 
need for alternative approaches (15).

Endoscopic stent implantation is a conventional treatment 
option for alleviating dysphagia caused by AGCC; however, 
stent placement carries the risk of complications such as stent 
obstruction, migration and perforation (7,16‑19). Other inter‑
ventions, such as percutaneous gastrostomy and naso‑jejunal 
feeding, have demonstrated a certain amount of symptomatic 
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relief, but are associated with higher risks of complications, 
including infections, bleeding and dislodgement  (20,21). 
Therefore, gastric transcatheter chemoembolization (GTC), 
a minimally invasive technique, has emerged as a promising 
therapeutic option for AGCC with dysphagia. This technique 
involves the intra‑arterial infusion of chemotherapeutic drugs 
directly into the tumor‑feeding artery, followed by the injec‑
tion of embolic agents to induce ischemic necrosis of the 
tumor. GTC allows for high local drug concentrations, effec‑
tively reducing tumor vascularity and size, thereby improving 
dysphagia control in patients with AGCC (4‑6,10,22‑24).

Despite its potential benefits, the use of GTC in combina‑
tion with SYS for AGCC with dysphagia remains controversial, 
and comparative studies with SYS alone are lacking. Therefore, 
the objective of the present retrospective study is to evaluate 
the efficacy of combining GTC with SYS compared with SYS 
alone in patients with AGCC and dysphagia.

Materials and methods

Study design and participants. A retrospective review 
was performed of consecutive patients with AGCC who 
presented with dysphagia and underwent either SYS alone or 
a combination of GTC and SYS between January 2018 and 
December 2022. The patients and their families made the 
decision to undergo GTC after consultation with the multi‑
disciplinary team of experts from the gastric cancer group 
of the Affiliated Cancer Hospital of Shandong First Medical 
University of China (Jinan, China). This decision was influ‑
enced by the presence of dysphagia symptoms, irrespective of 
tumor size. AGCC diagnosis was confirmed through endos‑
copy and biopsy, and staging was performed using the 8th 
edition of the American Joint Committee on Cancer (AJCC) 
criteria (25). To be included in the present study, patients had to 
meet the following criteria: i) Histologically‑confirmed AGCC; 
ii)  advanced stage of the disease (AJCC stage  III  or  IV); 
iii)  dysphagia as a presenting symptom [at least Ogilvie 
Dysphagia Scale (26) grade 1]; iv) age ≥18 years; v) Eastern 
Cooperative Oncology Group (ECOG) performance status of 
0‑2; vi) treatment with either GTC combined with SYS or SYS 
alone; and vii) sufficient medical records available for review. 
The exclusion criteria included the following: i) Previous treat‑
ment for AGCC; ii) co‑existing malignancies; and iii) other 
significant comorbidities.

Procedures
Systemic chemotherapy. The SYS group received a 
combination of two first‑line chemotherapy regimens: 
tegafur‑gimeracil‑oteracil (S‑1) plus oxaliplatin (SOX) (27)
r capecitabine and oxaliplatin (XELOX) (28). In the SOX 
regimen, patients took oral S‑1 at a dosage of 40‑60 mg twice 
a day on days 1‑14, every 3 weeks, and received intravenous 
oxaliplatin at a dosage of 130 mg/m2 on day 1, every 3 weeks. 
For the XELOX regimen, patients took oral capecitabine 
at a dosage of 1,000 mg/m2 twice a day on days 1‑14, every 
3 weeks, and received intravenous oxaliplatin at a dosage of 
130 mg/m2 over 2 h on day 1, every 3 weeks.

Second‑line chemotherapy regimens included irino‑
tecan (29) and paclitaxel monotherapy (30). In the irinotecan 
monotherapy regimen, patients received intravenous irinotecan 

at a dosage of 150 mg/m2 on days 1 and 15, every 4 weeks. 
For the paclitaxel monotherapy regimen, patients received 
intravenous paclitaxel at a dosage of 60 mg/m2 on days 1 and 
8, every 3 weeks.

The decision to switch from first‑line to second‑line 
chemotherapy was based on several factors, including disease 
progression, treatment response and tolerance. The specific 
timing and criteria for switching were determined by the 
treating oncologist.

GTC. GTC was performed by an experienced interventional 
radiologist under local anesthesia and conscious sedation. 
The patient was positioned supine, and access to the right 
femoral artery was obtained using the Seldinger technique. 
A 5‑French (5‑F) sheath was inserted, and a 5‑F diagnostic 
catheter was advanced into the abdominal aorta under fluoro‑
scopic guidance. Arteriography of the abdominal trunk was 
then performed to identify the supply arteries of the tumor. If 
necessary, additional arterial angiography, including the right 
gastric artery, short gastric arteries, posterior gastric artery, 
gastro‑epiploic artery and left inferior phrenic artery, was 
performed to gain a comprehensive understanding of the blood 
supply arteries of the tumor. If the tumor received blood supply 
from sources other than the left gastric artery, 300‑500‑µm 
Embosphere microspheres (Merit Medical Systems, Inc.) were 
used to embolize certain non‑primary blood supply arteries. 
Subsequently, a 0.022‑inch microcatheter (PROGREAT®; 
Terumo Medical Corporation) was inserted into the left gastric 
artery, and fluorouracil (5‑FU) (at a dose of 1,000 mg/m2) was 
slowly injected via the microcatheter over a period of >10 min. 
Following the chemotherapy infusion, Embosphere micro‑
spheres (300‑500 µm) were injected to embolize the left gastric 
artery. The procedure was determined to be successful when 
angiography demonstrated that there was no residual arterial 
flow to the tumor. The imaging data for a 55‑year‑old patient 
diagnosed with AGCC who underwent GTC are presented in 
Fig. S1A‑M.

After the intervention, pressure was applied to the femoral 
artery for 15 min, and patients were closely monitored for 24 h 
post‑procedure to detect any signs of abdominal pain, fever or 
other complications. Routine blood tests, including liver and 
kidney function tests, were performed before and after the 
procedure to identify any changes.

Each cycle was scheduled at intervals of 4 weeks, and 
patients received GTC treatment once within each cycle. The 
number of cycles administered to each patient varied based on 
their response to treatment and the discretion of the treating 
physician.

Assessment of dysphagia severity, nutritional status, QoL 
and adverse events (AEs). The primary outcome measure of 
the present study was symptom remission, which included 
improvement in dysphagia severity, QoL and nutritional 
status. These measures were evaluated at baseline, 4 weeks, 
and 8 weeks after the first cycle of SYS, and were regularly 
assessed via telephone or at an outpatient clinic visit.

Dysphagia was evaluated using the Ogilvie Dysphagia 
Scale, which grades dysphagia into 5 levels: 0, no dysphagia; 
1, normal diet with certain food restrictions (such as raw apple 
and steak); 2, semi‑solid diet; 3, fluids only; and 4, complete 
dysphagia, even for liquids.
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Nutritional status was assessed by experienced dieti‑
tians using the scored Patient‑Generated‑Subjective Global 
Assessment (PG‑SGA) scale (31). The PG‑SGA scale consists 
of two parts: Patient self‑assessment and assessment by 
medical staff. It evaluates weight, intake, symptoms affecting 
intake, functional capacity, metabolic demands and physical 
assessment. Patients assessed the first four aspects themselves, 
whilst medical staff assessed the last two. Each item was given 
a score of 0‑4 based on its impact on nutritional status, and 
the total scores were then summed. Nutritional status was 
categorized as well‑nourished (0‑1 points), suspected malnutri‑
tion (2‑3 points), moderate malnutrition (4‑8 points), or severe 
malnutrition (≥9 points) based on the total score.

QoL was assessed using the Functional Assessment of Cancer 
Therapy‑General (FACT‑G)7 scale (32), which is a condensed 
version of the FACT‑G scale (33). It includes three items from 
the physical wellbeing subscale (fatigue, pain and nausea), one 
item from the emotional wellbeing subscale (concern about the 
condition worsening), and three items from the functional well‑
being subscale (enjoyment of life, contentment with QoL and 
sleep). Each item is graded on a 5‑point scale, ranging from ‘not 
at all’ (0) to ‘very much’ (4). The functional wellbeing subscale 
is directly scored from 0‑4 points, whilst the physical wellbeing 
subscale and emotional wellbeing are scored in reverse. The 
scores from FACT‑G7 are summed on a scale of 0‑28, with 
higher scores indicating a better QoL.

AEs were recorded and graded according to the Common 
Terminology Criteria for Adverse Events version 5.0  (34). 
Specific AEs related to GTC such as fever, abdominal pain 
and gastrointestinal ulcers were also assessed.

Treatment response. All patients were regularly followed 
up after receiving treatment. The response to treatment was 
assessed using computed tomography (CT) or magnetic 
resonance imaging at 1, 2 and 6 months after the first cycle 
of GTC. Evaluation of treatment response was performed in 
accordance with the Response Evaluation Criteria in Solid 
Tumors version 1.1 (35). Overall survival (OS) was defined as 
the duration from the initiation of treatment to either death 
from any cause or the last follow‑up. Progression‑free survival 
(PFS) was defined as the period from the start of treatment 
to disease progression or death from any cause. Objective 
response rate (ORR) was defined as the % of patients who 
achieved either a complete response (CR) or partial response 
(PR) to the treatment. CR was defined as the disappearance of 
all target lesions, whilst PR was defined as a ≥30% decrease in 
the sum of the diameters of target lesions. Disease control rate 
(DCR) was defined as the % of patients who achieved CR, PR 
or stable disease (SD). SD was defined as neither PR nor PD.

Statistical analysis. All statistical analyses were performed 
using MatchIt package version 4.5.5 (36) and the R software 
version  4.2.2 (R Core Team; https://www.R‑project.org/). 
Baseline characteristics are presented as the median (inter‑
quartile range) for continuous variables and the n (%) for 
categorical variables. The maximum diameter of the tumor at 
the cardia, Ogilvie score, PG‑SGA score and FACT‑G7 score 
were compared between the two groups at 4 and 8 weeks after 
the first cycle of SYS. For comparison between groups of 
categorical data, Fisher's exact test or the χ2 test was used. The 

Wilcoxon rank sum test was used for the analysis of contin‑
uous variables. Univariate and multivariate logistic regression 
analysis was performed to determine the independent factors 
associated with presence of dysphagia after 8 weeks of the 
first cycle of SYS. Kaplan‑Meier curves and the log‑rank test 
were used to compare the OS and PFS between the groups. 
Subgroup analyses were performed to evaluate the impact of 
baseline characteristics on OS, and the interaction between the 
treatment groups and subgroups was tested using Cox propor‑
tional hazards regression analysis. P<0.05 was considered to 
indicate a statistically significant difference.

Propensity score matching (PSM) was used to minimize 
the influence of confounding factors and improve the validity 
of the findings, making the results more applicable to real‑world 
clinical practice. PSM were calculated using logistic regression, 
accounting for the aforementioned demographic and clinical 
characteristics. Furthermore, 1:1 greedy nearest neighbor 
matching was performed with a caliper of 0.3. The method 
functionally relied on the MatchIt R package. The distance 
between the unit of one group and another was calculated, and 
each unit was assigned a control unit as a match. The matching 
was ‘greedy’ as no action was taken to optimize an overall crite‑
rion; each match was selected without accounting for the other 
matches that may have subsequently occurred. Fig. S2 presents 
the balance of baseline covariates before and after PSM for both 
the GTC + SYS and SYS alone groups. 

Results

Study population. Initially, 954 patients were screened, and 
a total of 295 patients with AGCC presenting with dysphagia, 
who matched the inclusion criteria, were included in the 
present retrospective study. Of these, 138 patients received 
GTC combined with SYS, whilst 157 patients received SYS 
alone. PSM yielded 114 well‑balanced pairs in terms of 
baseline demographics and clinical characteristics. A notable 
reduction in SMDs after matching can be observed, indicating 
that the PSM effectively improved the balance of covariates 
between the two treatment groups. This improvement in 
balance allowed for a more reliable comparison of treatment 
effectiveness, as the potential influence of confounding factors 
was minimized. The screening process is presented in Fig. 1.

Table I presents the baseline characteristics of the study 
population before and after PSM. Prior to PSM, there were 
significant differences in ECOG, WBC, Ogilvie score, PG‑SGA 
score, and the first‑line chemotherapy regimen between the two 
groups. Following PSM, the baseline characteristics were well 
balanced between the two groups and there were no significant 
differences. The majority of participants were male, accounting 
for 73% in the GTC + SYS group and 70% in the SYS group. 
The age distribution showed a median of 62 years in both 
groups. Biomarker analysis revealed no significant differences 
between the two groups. The main tumor characteristics also 
did not significantly differ. The median follow‑up time for 
the GTC + SYS group was 12 months (range, 6‑24 months), 
whilst it was 10 months  (range, 5‑22 months) for the SYS 
alone group. There was no statistically significant difference 
in the follow‑up time between the two groups (P=0.234). In the 
GTC + SYS group, the median number of GTC procedures 
performed was 2, with a range of 1‑4 procedures.

https://www.spandidos-publications.com/10.3892/ol.2024.14500
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Comparison of the clinical symptoms and clinical symptom 
relief between the two groups
Comparison of the severity of dysphagia between the 
groups. At baseline, there were no significant differences 
in the severity of dysphagia between the two treatment 
groups (P>0.05). After 4 weeks of the initial cycle of SYS, 
the severity of dysphagia in the SYS group was significantly 
higher compared with the GTC + SYS group (P<0.001). 
Following the initial treatment period, it was observed that 
~25% of patients in the GTC + SYS group no longer experi‑
enced symptoms of dysphagia, whilst all patients in the SYS 
group continued to report difficulties with swallowing. This 
trend persisted at 8 weeks after the first cycle of SYS, with 
the SYS group also experiencing significantly more severe 
dysphagia than the GTC + SYS group (P<0.001; Table SI). 
Specifically, at both 4 and 8 weeks, the GTC + SYS group 
demonstrated significantly lower median Ogilvie scores than 
the SYS only group (Table II). Additionally, at 8 weeks after 
the initial treatment, the percentage of patients with dysphagia 
in the SYS group was significantly higher compared with that 
in the GTC + SYS group (84 vs. 28%; P<0.001). Regarding 
clinical symptom relief, the GTC + SYS group had a signifi‑
cantly higher rate of improvement in dysphagia compared with 
the SYS group (P<0.05). Specifically, 110/114 patients in the 
GTC + SYS group reported improvement in dysphagia symp‑
toms, whilst only 86/114 patients in the SYS group reported 
similar improvements at 8 weeks after the first cycle of SYS 
(96 vs. 75%; P<0.001) (data not shown).

Comparison of nutritional status and QoL between 
groups. There were significant differences for nutritional status 
and QoL between the groups at 4 and 8 weeks following the 
initial cycle of SYS. Specifically, both at 4 and 8 weeks post 
the first cycle of SYS, the GTC + SYS group demonstrated 
significantly lower median PG‑SGA scores and significantly 

higher median FACT‑G7 scores compared with the SYS group 
(P<0.001; Table II). At 4 weeks post the initial SYS cycle, 
there was a significantly higher proportion of well‑nourished 
individuals in the GTC + SYS group than in the SYS group, 
whilst the SYS group had a significantly higher proportion of 
severe and moderate malnutrition cases than the GTC + SYS 
group (P<0.001; Table SI). By the end of 4 weeks of treatment, 
~41% of patients in the GTC + SYS group no longer displayed 
signs of malnutrition, whereas all patients in the SYS group 
still exhibited varying degrees of malnutrition (Table SI). This 
pattern persisted at 8 weeks post the first SYS cycle, with a 
significantly higher proportion of well‑nourished individuals 
in the GTC + SYS group than the SYS group, and the SYS 
group displaying significantly more cases of suspected, 
moderate and severe malnutrition than the GTC + SYS group 
(P<0.001). After 8 weeks following the initial SYS cycle, the 
improvement in malnutrition status was compared between 
the two groups. In the GTC + SYS group, 99 patients (87%) 
showed notable improvements in their malnutrition status, 
whilst in the SYS alone group, only 8 patients (7%) showed 
a marked improvement. The difference in improvement rates 
between the two groups was found to be statistically significant 
(P<0.001; Table SI).

Comparison of the maximum diameter of the tumor at 
the cardia between groups. A similar trend was observed for 
the maximum diameter of the tumor at the cardia. Significant 
reductions in tumor size were seen in the GTC + SYS group 
compared with the SYS group at 4 and 8 weeks after the 
first cycle of SYS. Specifically, after 4 weeks of the first 
cycle of SYS, the median reduction in the maximum tumor 
diameter in the GTC + SYS group was 1.7 cm, compared 
with 0.8 cm in the SYS alone group (P<0.001). Similarly, 
after 8 weeks of the first cycle of SYS, the median reduction 
in the maximum tumor diameter in the GTC + SYS group 

Figure 1. Flowchart of the patient selection process. AGCC, advsanced gastric cardiac cancer; GTC, gastric transcatheter chemoembolization; SYS, systemic 
chemotherapy.
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was 2.7 cm, compared with 1.3 cm in the SYS alone group 
(P<0.001). After 4 weeks of the first cycle of SYS, the median 
maximum tumor diameter at the gastric cardia in the GTC + 
SYS group was significantly smaller than in the SYS alone 
group (P<0.001). This difference was even more pronounced 
at  8 weeks after the first cycle of SYS, with the median 
maximum tumor diameter being significantly smaller in 
the GTC + SYS group compared with the SYS alone group 
(P<0.001; Table II).

Independent predictors of the presence of dysphagia 
at 8 weeks after the first cycle of SYS. Univariate logistic 
regression analysis of factors associated with presence of 
dysphagia at 8 weeks after the first cycle of SYS demon‑
strated that treatment with GTC + SYS was the only 
significant independent factor for reducing the occurrence 
of dysphagia [odds ratio (OR)=0.07; 95% CI, 0.04‑0.14; 
P<0.001). Multivariable logistic regression then confirmed 
that treatment with GTC + SYS remained the only significant 
factor for reducing the occurrence of dysphagia at 8 weeks 
after the first cycle of SYS (OR=0.07; 95% CI, 0.03‑0.13; 
P<0.001; Table III). The model coefficients for dysphagia 
and the model fit measures are shown in Tables SII and SIII, 
respectively, and the Omnibus likelihood ratio tests are 
shown in Table SIV.

Comparison of treatment prognosis between groups
Short‑term treatment efficacy. There were no cases of complete 
remission in either treatment group. The rates of CR and PR, 
SD and PD were not significantly different between the two 
groups. Additionally, the ORR (45% vs. 45%) and DCR) (82% 
vs. 79%) showed no statistically significant difference between 
the two groups (P>0.05) (data not shown).

Long‑term treatment efficacy. The Kaplan‑Meier survival 
curves for OS and PFS before and after PSM are presented in 
Figs. 2 and 3, respectively. The median OS was significantly 
higher in the GTC + SYS group than in the SYS group before 
(Fig. 2A) and after (Fig. 2B) PSM. Before PSM, the median OS 
was 13.0 months (95% CI, 12.0‑14.0) in patients who received 
GTC + SYS vs. 11.0 months (95% CI, 10.0‑12.0) in patients 
who received SYS alone (log‑rank P=0.001). After PSM, the 
median OS was 13.0 months (95% CI, 12.0‑14.0) in patients 
who received GTC + SYS vs. 11.0 months (95% CI, 10.0‑12.0) 
in patients who received SYS alone (log‑rank P=0.002) (data 
not shown). However, there was no significant difference in PFS 
between the two groups before (Fig. 3A) and after (Fig. 3B) 
PSM (Table IV). Before PSM, the median PFS was 6.7 months 
(95% CI, 6.0‑8.0) in patients who received GTC + SYS vs. 
7.0 months (95% CI, 6.0‑7.0) in patients who received SYS 
alone (log‑rank P=0.330). After PSM, the median PFS was 
6.7 months (95% CI, 6.0‑8.5) in patients who received GTC + 

Table II. Summary of symptom scores and maximum diameter of the tumor at the cardia of patients before and after treatment.

	 Treatment
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristic	 GTC + SYS (n=114)	 SYS (n=114)	 P‑value

Ogilvie score			 
  Baseline	 3.00 (2.00‑3.00)	 3.00 (2.00‑3.00)	 0.393
  4 weeks after the first cycle of SYS	 1.00 (1.00‑1.00)	 2.00 (2.00‑2.00)	 <0.001a

  8 weeks after the first cycle of SYS	 0.00 (0.00‑1.00)	 2.00 (1.25‑2.00)	 <0.001a

PG‑SGA score			 
  Baseline	 9.00 (8.00‑10.00)	 9.00 (8.00‑11.00)	 0.570
  4 weeks after the first cycle of SYS	 2.00 (1.00‑2.00)	 6.00 (4.25‑8.75)	 <0.001a

  8 weeks after the first cycle of SYS	 1.00 (0.00‑1.00)	 3.00 (3.00‑6.00)	 <0.001a

FACT‑G7 score			 
  Baseline	 9.0 (7.0‑10.0)	 9.0 (7.0‑11.0)	 0.548
  4 weeks after the first cycle of SYS	 13.0 (11.0‑14.0)	 10.50 (9.0‑12.0)	 <0.001a

  8 weeks after the first cycle of SYS	 17.5 (16.0‑19.0)	 12.0 (11.0‑14.0)	 <0.001a

Maximum diameter of the tumor at the cardia, cm			 
  Baseline	 3.50 (2.90‑4.18)	 3.40 (2.80‑4.10)	 0.954
  4 weeks after the first cycle of SYS	 1.60 (1.10‑2.38)	 2.70 (1.93‑3.30)	 <0.001a

  8 weeks after the first cycle of SYS	 0.90 (0.60‑1.20)	 2.20 (1.40‑2.80)	 <0.001a

Reduction in maximum diameter of the tumor at
the cardia, cm
  4 weeks after the first cycle of SYS	 1.7 (1.6‑2.0)	 0.8 (0.6‑1.1)	 <0.001a

  8 weeks after the first cycle of SYS	 2.7 (1.9‑3.2)	 1.3 (1.2‑1.5)	 <0.001a

Data are presented as median (interquartile range) and analyzed using the Wilcoxon rank sum test. aP<0.05. GTC, gastric transcatheter chemo‑
embolization; SYS, Systemic chemotherapy; PG‑SGA, Patient‑Generated Subjective Global Assessment; FACT‑G7, Functional Assessment 
of Cancer Therapy‑General 7.
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SYS vs. 7.0 months (95% CI, 6.0‑7.0) in patients who received 
SYS alone (log‑rank P=0.570). Furthermore, 12‑month OS was 
53.5% in the GTC + SYS group and 35.1% in the SYS alone 
group. 12‑month OS results were generally consistent across 
patient subgroups and did not differ significantly (Fig. 4).

The logistic regression analysis revealed that the number 
of GTC treatment sessions was not significantly associated 
with the 12‑month survival rate of patients (Table SV) or 
the presence of dysphagia at 8 weeks after initial treatment 
(Table SVI; P>0.05).

Comparison of AEs between groups. In the GTC + SYS group, 
the most common severe AEs (grades 3/4) were leukopenia 
(7.3%), neutropenia (7.3%), and nausea and vomiting (7.3%). 
In the SYS group, the most common severe AEs were neutro‑
penia (9.8%) and thrombocytopenia (8.2%). No patients in 
either group discontinued treatment or died due to AEs. The 
incidence of AEs was similar between the two groups, with 
no significant difference in the incidence of grade 3/4 events 
(Table SVII). Out of the 114 patients in the GTC + SYS group, 
14  patients experienced superficial mucosal ulceration in 
the gastric body along the lesser curvature proximate to the 
fundus. This was confirmed by upper abdominal pain and 
subsequent gastric endoscopy. These patients were managed 
with symptomatic supportive treatment and showed improve‑
ment without any serious complications such as perforation 
(data not shown).

Discussion

In the present retrospective study, the effectiveness of GTC 
combined with SYS compared with SYS alone in the treatment 
of AGCC presenting with dysphagia was assessed. The findings 
highlight that GTC may reduce the local tumor burden in the 
cardia more rapidly and efficiently than SYS alone, leading to 
improved dysphagia symptom remission, enhanced nutritional 
status, and an improved QoL for patients. Additionally, GTC + 
SYS was associated with a longer OS. Overall, the results of 
the present study suggest that GTC + SYS, as a therapeutic 
intervention, holds promise in effectively managing dysphagia 
symptoms and improving outcomes in patients with AGCC. 
However, it is important to note that data on endoscopic evalu‑
ation of esophageal‑gastric stenosis and gastric cancer size 
were not included in the present study. The main reason for 
excluding endoscopic evaluation data was the retrospective 
nature of this study. The endoscopic report for patients in the 
present study described the size of the tumor along the lower 
end of the esophagus and the longitudinal axis of the cardia but 
did not specify the thickness of the tumor protruding into the 
lumen. The thickness of the tumor protruding into the gastric 
cavity directly influences the degree of stenosis. Therefore, the 
maximum diameter of the cardiac tumor on the CT image of 
the patient before initial treatment was considered as a quan‑
titative and accurate index, without including the content of 
the endoscopic report as a matching factor. Additionally, in 
certain patients with severe stenosis, the endoscope could not 
pass through the stenosis segment, limiting the information 
available about the mass and the stenosis segment. This limita‑
tion is one reason why the content of the endoscopic report was 
not used as a matching factor.
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Several studies have reported the use of GTC in the treat‑
ment of gastric cancer, highlighting its potential benefits in 
terms of symptom remission and survival outcomes (1,3,6,16). 
Peng et al  (6) evaluated the safety and efficacy of GTC in 
42 patients with advanced gastric cancer with obstruction and 
reported that GTC could be an alternative treatment for advanced 
gastric cancer with obstruction. Similarly, Li et al (10) reported 
that GTC could shrink tumors and improve QoL in elderly 
patients with advanced gastric cancer. Wang et al (5) performed 
a retrospective analysis of patients with advanced gastric cardiac 
cancer who underwent GTC and reported a marked improvement 

in dysphagia symptom remission rates, with 100% of patients 
experiencing complete or partial relief. However, the study design 
lacked a control group receiving only systematic chemotherapy, 
which is the unique advantage of the present study.

One of the crucial decisions in the present study was the 
selection of 5‑FU as the primary treatment for GTC. This choice 
is supported by existing literature, which has demonstrated the 
effectiveness of 5‑FU in treating advanced gastric cancer (27,28). 
These agents have shown efficacy in both first‑line and adjuvant 
settings, and their use in GTC can complement SYS by directly 
targeting the tumor. Additionally, 5‑FU has shown favorable 

Figure 2. Kaplan‑Meier curves of overall survival in patients who took GTC + SYS or SYS alone before and after PSM. (A) Before and (B) after PSM. GTC, 
gastric transcatheter chemoembolization; SYS, systemic chemotherapy; PSM, propensity score matching.

Table IV. Treatment efficacy of response and survival outcomes.

	 Treatment
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristic	 GTC + SYS (n=114)	 SYS (n=114)	 P‑value

OS, months (95% CI)	 13.0 (12.0‑14.0)	 11.0 (10.0‑12.0)	 0.002a

  6 months OS, % (95% CI)	 87.7 (81.9‑91.4)	 67.1 (59.0‑76.4)	 <0.001 
  12 months OS, % (95% CI)	 53.5 (44.4‑63.4)	 35.1 (26.4‑45.1)	 0.010
PFS, months (95% CI)	 6.7 (6.0‑8.5)	 7.0 (6.0‑7.0)	 0.570
  6 months PFS, % (95% CI)	 53.49 (44.86‑63.78)	 51.18 (42.62‑61.44)	 0.887
  12 months PFS, % (95% CI)	 15.18 (9.33‑24.70)	 6.07 (2.63‑14.04)	 0.063
PR, n (%)	 51 (45)	 51 (45)	 >0.999
SD, n (%)	 42 (37)	 39 (34)	 0.768
PD, n (%)	 21 (18)	 24 (21)	 0.722
ORR, n (%)	 51 (45)	 51 (45)	 >0.999
DCR, n (%)	 93 (82)	 90 (79)	 0.739

Data were analyzed using the Wilcoxon rank sum test, χ2 test or Kaplan‑Meier analysis. aP<0.05. GTC, gastric transcatheter chemoemboliza‑
tion; SYS, systemic chemotherapy; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, objective 
response rate; DCR, disease control rate; OS, overall survival; PFS, progression‑free survival; CI, confidence interval.
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Figure 3. Kaplan‑Meier curves of progression‑free survival in patents who took GTC plus SYS or SYS alone before and after PSM. (A) Before and (B) after 
PSM. GTC, gastric transcatheter chemoembolization; SYS, systemic chemotherapy; PSM, propensity score matching.

Figure 4. ORs and 95% CIs for OS by subgroup. The forest plot displays the ORs and their corresponding 95% CIs for the comparison of GTC + SYS with 
SYS alone. Th end‑time point of OS calculation was at 12 months. HR, odds ratio; CI, confidence interval; OS, overall survival; GTC, gastric transcatheter 
chemoembolization; SYS, systemic chemotherapy; ECOG, Eastern Cooperative Oncology; CEA, carcinoembryonic antigen; CA 19‑9, carbohydrate antigen 
19‑9; TNM, tumor‑node‑metastasis; SOX, tegafur‑gimeracil‑oteracil + oxaliplatin; XELOX, capecitabine + oxaliplatin.

https://www.spandidos-publications.com/10.3892/ol.2024.14500
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tolerability and safety profiles, making it suitable for combina‑
tion therapy regimens. Furthermore, the selection of 5‑FU for 
GTC is supported by its ability to exert local cytotoxic effects 
on the tumor whilst minimizing systemic toxicity (37,38). By 
delivering the chemotherapy directly to the tumor via the gastric 
arteries, GTC allows for a higher concentration of the drug at 
the tumor site, potentially enhancing its antitumor effects. The 
present study demonstrated that patients in the GTC + SYS 
group experienced a more rapid and significant reduction in 
cardia tumor diameter at both the 4‑ and 8‑week follow‑up 
compared with those in the SYS alone group. This suggests 
that the addition of GTC to SYS resulted in a more effective 
shrinking of localized tumors in the cardia, leading to a more 
pronounced alleviation of dysphagia symptoms.

Embospheres are biocompatible and biodegradable, and they 
have been demonstrated to effectively occlude the blood vessels 
supplying the tumor without causing significant adverse events. 
Several studies have investigated the safety of using embos‑
pheres for embolization in GTC (39,40). An important factor that 
has been reported to influence the occurrence of postoperative 
complications in GTC is the size of the embospheres. Smaller 
diameter microspheres have been associated with a higher risk 
of complications such as ischemic necrosis, gastric ulcers and 
gastric perforation. Conversely, larger microspheres have been 
reported to have a higher embolization efficacy but may also 
increase the risk of non‑target embolization (41). Consistent 
with these studies, embolization using 300‑500  µm‑sized 
embospheres was well tolerated in patients with AGCC in the 
present study, without any major complications such as gastric 
perforation, hepatic infarction or embolic events.

Limitations of the present study need to be acknowledged. 
Firstly, the study was retrospective and performed at a single 
center, which may limit the generalizability of the findings. To 
address this, future studies should consider employing a prospec‑
tive design with randomization in multiple centers. Secondly, 
the study lacked long‑term follow‑up data on the dysphagia, 
nutritional status and QoL of the patients, which could provide 
more comprehensive insights into the efficacy and safety of 
GTC combined with SYS in the treatment of AGCC. Further 
research with longer‑term follow‑up is required to validate the 
efficacy of GTC in improving the nutritional status and QoL 
of patients. Another limitation of the present study is the lack 
of data on endoscopic evaluation of esophageal gastric stenosis 
and gastric cancer size. This information could have provided 
valuable insights into the severity of dysphagia and the extent of 
disease in patients. Future studies should consider incorporating 
these parameters to enhance the robustness of the findings.

In conclusion, the findings of the present study suggest that 
combining GTC with SYS may be a more effective treatment 
approach for AGCC presenting with dysphagia than SYS 
alone. The higher dysphagia symptom remission and improved 
nutritional status and QoL in the combined treatment group 
indicate that this approach may help improve OS for these 
patients. However, further studies are needed to confirm these 
findings and determine the optimal treatment approach for this 
challenging condition.
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