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Abstract. In gastric cancer (GC), discrepancies are often 
observed between the clinical stage (cStage) and pathological 
stage (pStage). Nevertheless, cStage diagnosis may contribute 
to outcome predictions even within the same pStage. 
Therefore, the present study examined the prognostic signifi‑
cance of cStage in patients with pStage III GC who underwent 
curative gastrectomy. A multicenter retrospective study was 
conducted on 162 patients with pStage III GC who underwent 
curative resection at three institutions in Kyoto between 
April 2010 and May 2020. Patients were stratified into two 
groups according to cStage (I/II vs. III/IVA), and the clinico‑
pathological features and survival outcomes were compared. 
Of the 162 patients, 72 (44.4%) were classified as cStage I/II 
and 90 (55.6%) as cStage III/IVA. The 5‑year overall survival 
rate was significantly lower in the cStage III/IVA group than 
that in the cStage I/II group (50.0% vs. 63.9%, P=0.030), as 
was the 5‑year recurrence‑free survival rate (36.7% vs. 51.4%, 
P=0.023). A multivariate analysis identified cStage III/IVA 
(P<0.05, hazard ratio=1.912) as an independent poor prog‑
nostic factor for overall survival. I2n conclusion, preoperative 
cStage may serve as a complementary prognostic indicator 
reflecting tumor biological aggressiveness and could assist in 
postoperative treatment decision‑making.

Introduction

Gastric cancer (GC) remains one of the leading causes of 
cancer‑related mortality worldwide despite recent advances 
in its diagnosis and treatment (1). The accurate staging of GC 
is essential for selecting treatment strategies and predicting 
patient outcomes. In clinical practice, the clinical stage 
(cStage) evaluated by imaging modalities, such as upper 
gastrointestinal endoscopy, computed tomography (CT), 
and positron emission tomography‑CT (PET‑CT), provides 
critical information for selecting surgical procedures and 
the need for preoperative chemotherapy. Conversely, the 
pathological stage (pStage), which is assessed after surgical 
resection, has conventionally been regarded as the most 
reliable predictor of outcomes, and has been used as a basis 
for establishing the necessity of adjuvant chemotherapy 
after surgery.

cStage and pStage are both important for selecting treat‑
ment strategies. However, discrepancies between cStage and 
pStage are frequently observed in GC in clinical practice (2‑4), 
and pStage, which is considered to be more reliable than 
cStage for outcome predictions, has been used to evaluate the 
postoperative prognosis of patients with GC and select treat‑
ment strategies (5,6). Several studies have shown that even 
among patients pathologically diagnosed with advanced GC 
(AGC), those classified as early GC (EGC) in cStage had a 
better prognosis than those classified as having advanced 
disease in cStage (7,8). Another study demonstrated that even 
within pT4a disease, preoperative CT findings, such as the 
depth of tumor invasion and tumor size, stratify prognosis (9), 
suggesting the contribution of a clinical diagnosis to outcome 
predictions even within the same pStage. Previous studies 
have evaluated prognostic differences based on the Borrmann 
classification, which is closely associated with the cT factor, 
or based on cT factors, and most of these analyses have been 
conducted in single‑center settings.

With this background, we conducted a multicenter retro‑
spective study to evaluate the prognostic significance of 
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cStage, incorporating both cT and cN factors, in patients with 
pStage III GC who underwent curative gastrectomy.

Materials and methods

Patients. This study included 191 patients with pStage III 
GC who underwent curative gastrectomy at three hospitals 
in Kyoto (Kyoto Prefectural University of Medicine, North 
Medical Center Kyoto Prefectural University of Medicine, 
and Ayabe City Hospital) between April 2010 and May 2020. 
In accordance with the Japanese Gastric Cancer Treatment 
Guidelines, curative resection for GC was performed on 
patients whose cases were not eligible for endoscopic resec‑
tion and who were determined to have no distant metastases 
based on preoperative imaging (i.e., cStage I‑IVA) (6). The 
surgical procedures performed were total gastrectomy, distal 
gastrectomy, and proximal gastrectomy. Patients who received 
neoadjuvant chemotherapy, were diagnosed preoperatively 
with cStage IVB disease with distant metastasis, underwent 
the simultaneous resection of other malignancies, had remnant 
GC, underwent emergency surgery, or had insufficient clinical 
records were excluded. Ultimately, 162 patients with GC were 
included in the analysis. Fig. 1 shows a flowchart of patient 
selection and classification.

All patient data were collected from medical records and 
the databases included. The present study was approved by 
the Kyoto Prefectural University of Medicine Ethical Review 
Board (approval no. ERB‑C‑3523). The study was conducted 
using an opt‑out approach for consent as permitted by the 
Ethics Committee.

Diagnosis. All patients underwent a preoperative clinical 
diagnosis and postoperative pathological diagnosis according 
to the 8th Union for International Cancer Control classifica‑
tion (UICC) system (10). Tumor depth in the clinical diagnosis 
was assessed based on upper gastrointestinal endoscopy 
and CT findings. Regarding the clinical N stage, LNs that 
showed a short‑axis diameter ≥8 mm on CT or abnormal 
fluorodeoxyglucose accumulation on PET‑CT were considered 
to be positive for LN metastasis. In all cases, the cStage was 
determined preoperatively before the pathological results 
were available.

The pathological diagnosis was established by experienced 
pathologists. Dissected LNs were isolated from resected gastric 
specimens by surgeons, fixed in formalin, and subsequently 
submitted for a pathological evaluation.

Surgical procedure, follow‑up, and treatments for recur‑
rence. Primary tumor resection and LN dissection were 
performed according to the Japanese Gastric Cancer 
Treatment Guidelines  (6). Postoperative adjuvant chemo‑
therapy (PAC) was, in principle, administered to all patients 
in accordance with the guidelines, typically using doublet 
regimens. However, in patients with a poor general condition 
for whom standard chemotherapy was difficult to initiate, 
monotherapy with capecitabine or S‑1 was employed or adju‑
vant chemotherapy was omitted. A postoperative follow‑up 
was also conducted in accordance with the guidelines (6). 
CT was performed every six months for the first three years 
after surgery, and annually thereafter. Upper gastrointestinal 

endoscopy was performed in the first, third, and fifth postop‑
erative years to evaluate recurrence. Additional treatments 
for recurrence were selected based on the patient's condition, 
informed consent, and examination findings following the 
guidelines.

Effects of clinical diagnosis on prognosis. Patients were clas‑
sified into two groups based on the cStage: those diagnosed 
as stage I or II and those diagnosed as stage III or IVA. The 
relationships between cStage and clinicopathological features 
were analyzed.

The effects of the clinical diagnosis on 5‑year overall 
survival (OS) and 5‑year recurrence‑free survival (RFS) rates 
in patients with GC who underwent curative gastrectomy were 
investigated. Prognostic factors affecting survival in pStage III 
GC patients were examined using univariate and multivariate 
analyses. OS was defined as the interval from curative gastrec‑
tomy to death from any cause, and RFS was defined as the 
interval from curative gastrectomy to recurrence of GC or 
death from any cause.

Statistical analysis. Data processing and statistical analyses 
for the present study were centrally performed at Kyoto 
Prefectural University of Medicine. Data were analyzed using 
JMP version 18 (SAS Institute, Cary, NC, USA). The χ2 test 
was used to compare categorical variables between the groups. 
Survival curves were estimated using the Kaplan‑Meier 
method, and differences were evaluated using the log‑rank test. 
Multivariate analyses were performed using Cox proportional 
hazards models. Hazard ratios (HR) and 95% confidence inter‑
vals for multivariate analysis were subsequently calculated 
using Cox proportional hazards regression models. In gastric 
cancer surgery, the surgical procedure and tumor location are 
closely related; indeed, in this cohort, ‘Tumor location’ was 
significantly associated with ‘Gastrectomy’ (χ2 test, P<0.001; 
data not shown). Since ‘Tumor location’ and ‘Gastrectomy’ are 
similar variables, the former was excluded from the multivar‑
iate analysis. P<0.05 was considered to indicate a statistically 
significant difference.

Figure 1. Flowchart for the selection of eligible individuals. A total of 
191 patients who underwent the curative resection of gastric cancer and were 
diagnosed with pStage III between April 2010 and May 2020 were enrolled. 
Of these, 29 patients were excluded, and 162 were ultimately included in the 
retrospective study. cStage, clinical stage; pStage, pathological stage.
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Results

Relationship between clinical diagnosis and clinicopatho‑
logical features. A total of 162 patients were included in the 
analysis. Of these, 113 were male and 49 were female. The 
median age was 63  years (range, 29‑94  years). Sixty‑five 
patients (40.1%) underwent total gastrectomy, while 97 
(59.9%) underwent partial gastrectomy. PAC was administered 
to 112 patients (69.1%). According to the clinical diagnosis, 

20 patients were classified as cStage I, 16 as cStage IIA, 36 as 
cStage IIB, 87 as cStage III, and 3 as cStage IVA. The three 
cStage IVA cases consisted of one patient with cT4bN0M0 
disease and two patients with cT4bN+M0 disease, all of whom 
were classified as stage IVA according to the 8th UICC system. 
Seventy‑two patients were categorized into the cStage I/II 
group and 90 into the cStage III/IVA group. The clinicopatho‑
logical characteristics of patients with GC are summarized in 
Table I. cStage did not correlate with clinical characteristics. 

Table I. Clinicopathological characteristics and relationships with cStage in pStage III GC.

Clinical characteristics	 All patients (n=162)	 cStage I/IIa (n=72)	 cStage III/IVAa (n=90)	 P‑valueb

Age, years				    0.086
  <65	 37 (22.8%)	 21 (29.2%)	 16 (17.8%)	
  ≥65	 125 (77.2%)	 51 (70.8%)	 74 (82.2%)	
Sex				    0.444
  Male	 113 (69.8%)	 48 (66.7%)	 65 (72.2%)	
  Female	 49 (30.2%)	 24 (33.3%)	 25 (27.8%)	
BMI, kg/m2	 			   0.292
  <22	 84 (51.8%)	 34 (47.2%)	 50 (55.6%)	
  ≥22	 78 (48.2%)	 38 (52.8%)	 40 (44.4%)	
Tumor location				    0.724
  Upper	 45 (27.8%)	 19 (26.4%)	 26 (28.9%)	
  Middle/lower	 117 (72.2%)	 53 (73.6%)	 64 (71.1%)	
CEA, ng/ml				    0.777
  <5	 121 (74.7%)	 53 (73.6%)	 68 (75.6%)	
  ≥5 	 41 (25.3%)	 19 (26.4%)	 22 (24.4%)	
CA19‑9, U/ml				    0.697
  <37	 137 (84.6%)	 60 (83.3%)	 77 (85.6%)	
  ≥37	 25 (15.4%)	 12 (16.7%)	 13 (14.4%)	
Lymphatic invasion				    0.530
  Presence	 141 (87.0%)	 64 (88.9%)	 77 (85.6%)	
  Absence	 21 (13.0%)	 8 (11.1%)	 13 (14.4%)	
Venous invasion				    0.200
  Presence	 140 (86.4%)	 65 (90.3%)	 75 (83.3%)	
  Absence	 22 (13.6%)	 7 (9.7%)	 15 (16.7%)	
Tumor differentiation				    0.830
  Differentiated	 66 (40.7%)	 30 (41.7%)	 36 (40.0%)	
  Undifferentiated	 96 (59.3%)	 42 (58.3%)	 54 (60.0%)	
Gastrectomy				    0.720
  Partial	 97 (59.9%)	 42 (58.3%)	 55 (61.1%)	
  Total	 65 (40.1%)	 30 (41.7%)	 35 (38.9%)	
Postoperative adjuvant chemotherapy				    0.196
  Presence	 112 (69.1%)	 46 (63.9%)	 66 (73.3%)	
  Absence	 50 (30.9%)	 26 (36.1%)	 24 (26.7%)	
Postoperative complication				    0.904
  ≤CD‑I	 120 (74.1%)	 53 (73.6%)	 67 (74.4%)	
  ≥CD‑II	 42 (25.9%)	 19 (26.4%)	 23 (25.6%)	

aAccording to the 8th edition of the Tumor, Node, and Metastasis staging classification. bP‑value derived from the χ2 test. BMI, body mass 
index; CA19‑9, carbohydrate antigen 19‑9; CEA, carcinoembryonic antigen; CD, Clavien‑Dindo classification; cStage, clinical stage; pStage, 
pathological stage.

https://www.spandidos-publications.com/10.3892/ol.2026.15896
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The clinicopathological characteristics of patients with 
pStage IIIA, IIIB, and IIIC disease are summarized in Table SI. 
No imbalance in the substages of pStage III was observed 
between the cStage I/II and cStage III/IVA groups (Table SII). 
In addition, no marked differences were observed between 
the two groups in terms of adjuvant chemotherapy regimens 
or completion rates (Table SIII). The association between 
postoperative adjuvant chemotherapy regimens and cStage 
is summarized in Table SIV. No significant differences were 
observed between the cStage I/II and cStage III/IVA groups 
in the proportions of patients who received no chemotherapy, 
monotherapy, or doublet therapy.

Discrepancy between cStage and pStage. Regarding the 
discrepancy between clinical and pathological diagnoses, 
diagnostic accuracy rates for the T and N factors were 
34.0 and 64.8%, respectively. The cT factor was underesti‑
mated more than the pT factor in 52.4% of cases, while cN 
factor was underestimated in 35.0% of cases (Table II).

Clinical diagnosis as a prognostic factor in GC. The 
prognostic impact of the clinical diagnosis on patients with 
GC who underwent curative resection was evaluated using 
a Kaplan‑Meier survival analysis (Fig. 2A and B). Among 
patients with pStage  III disease, the 5‑year OS rate was 
significantly lower in the cStage III/IVA group than in the 
cStage I/II group (50.0% vs. 63.9%, P=0.030). Similarly, 
the 5‑year RFS rate was significantly lower in the cStage 
III/IVA group than in the cStage  I/II group (36.7% vs. 
51.4%, P=0.023). Prognostic factors affecting survival in 
patients with GC were assessed using a Cox proportional 
hazards regression analysis. In the univariate analysis of 

5‑year OS rates, tumors in the upper stomach, total gastrec‑
tomy, the absence of PAC, and the clinical diagnosis were 
identified as significant poor prognostic factors. Tumor 
location and surgical procedure were highly confounded; 
therefore, the surgical procedure was selected as the 
explanatory variable in the multivariate analysis to avoid 
multicollinearity. In the multivariate analysis of 5‑year OS 
rates, total gastrectomy (P<0.05, HR=1.934), the absence 
of PAC (P<0.05, HR=1.818), and cStage III/IVA (P<0.05, 
HR=1.912) were identified as independent poor prognostic 
factors (Table III). In the univariate analysis of 5‑year RFS 
rates, tumors in the upper stomach, total gastrectomy, the 
absence of PAC, and the clinical diagnosis were identified 
as significant poor prognostic factors. In the multivariate 
analysis of 5‑year RFS rates, total gastrectomy (P<0.05, 
HR=1.953) and the clinical diagnosis (P<0.05, HR=1.728) 
were identified as independent poor prognostic factors, 
as shown in Table IV. Survival analyses were performed 
for the pStage IIIA‑IIIC subgroups in the present cohort 
(Fig. S1). Although no statistically significant differences 
were observed in the pStage IIIA‑IIIC subgroup analyses, 
patients with cStage III/IVA generally showed poorer OS 
and RFS than those with cStage I/II.

Discussion

In the present study, when patients with pStage III GC were 
stratified into cStage I/II and cStage III/IVA groups, those 
diagnosed preoperatively with more advanced disease 
had significantly worse OS and RFS. Furthermore, the 
multivariate analysis identified cStage III/IVA as a poor 
prognostic factor for both OS and RFS after curative 

Table II. Discrepancy between clinical and pathological stage.

Clinical classification	 Accuracy rate	 Over diagnosis rate	 Under diagnosis rate

cT factor	 34.0%	 13.6%	 52.4%
cN factor	 64.8%	   0.2%	 35.0%

cN, clinical N; cT, clinical T.

Figure 2. The clinical diagnosis predicts outcomes after gastric cancer surgery. (A) Overall survival of patients following the curative resection of gastric 
cancer based on cStage. (B) Recurrence‑free survival of patients following the curative resection of gastric cancer based on cStage. cStage, clinical stage.
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resection. These results indicate that even in pStage  III 
GC, the preoperative clinical diagnosis may function 
as a useful tool for predicting postoperative outcomes. 

Subgroup analyses according to pStage IIIA‑IIIC showed 
generally consistent trends, although no statistically 
significant differences were observed.

Table III. Prognostic factors for OS in patients with pStage III gastric cancer in univariate and multivariate analyses.

		  Univariate	 Multivariate
	 All patients	-----------------------------------------------------	----------------------------------------------------------------- 
Variable	 (n=162)	 5‑year OS, %	 P‑valuea	 HR (95% CI)	 P‑valueb

Age, years			   0.094		
  <65	 37	 64.9			 
  ≥65	 125	 53.6			 
Sex			   0.675		
  Male	 113	 54.9			 
  Female	 49	 59.2			 
BMI, kg/m2	 		  0.250		
  <22	 84	 61.9			 
  ≥22	 78	 50.0			 
Tumor location			   0.004c	 	 NA
  Upper	 45	 40.0			 
  Middle/lower	 117	 62.4			 
CEA, ng/ml			   0.393		
  <5	 121	 57.0			 
  ≥5	 41	 53.7			 
CA19‑9, U/ml			   0.456		
  <37	 137	 57.7			 
  ≥37	 25	 48.0			 
Lymphatic invasion			   0.203		
  Presence	 141	 54.6			 
  Absence	 21	 66.7			 
Venous invasion			   0.302		
  Presence	 140	 57.9			 
  Absence	 22	 45.5			 
Tumor differentiation			   0.654		
  Differentiated	 66	 56.1			 
  Undifferentiated	 96	 56.3			 
Gastrectomy			   0.005c	 	 0.006c

  Partial	 97	 66.0		  1	
  Total	 65	 41.5		  1.934 (1.208‑3.095)	
Postoperative adjuvant chemotherapy			   0.025c	 	 0.020c

  Presence	 112	 58.0		  1	
  Absence	 50	 52.0		  1.818 (1.101‑3.002)	
Postoperative complication			   0.134		
  ≤CD‑I	 120	 59.2			 
  ≥CD‑II	 42	 47.6			 
cStaged	 		  0.030c	 	 0.010c

  ≤II	 72	 63.9		  1	
  ≥III	 90	 50.0		  1.912 (1.168‑3.132)	

aP‑value derived from the log‑rank test; bP‑value derived from the Cox's proportional hazards model; cP<0.05, significant difference; dAccording 
to the 8th edition of the Tumor, Node, and Metastasis staging classification. BMI, body mass index; CA19‑9, carbohydrate antigen 19‑9; CEA, 
carcinoembryonic antigen; CD, Clavien‑Dindo classification; CI, confidence interval; cStage, clinical stage; HR, hazard ratio; NA, not avail‑
able; OS, overall survival; pStage, pathological stage.

https://www.spandidos-publications.com/10.3892/ol.2026.15896
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The discrepancy between clinical and pathological diag‑
noses has been frequently discussed (2‑4). Regarding the T 
factor, a previous study suggested that inconsistencies arise 

because a pathological evaluation is not always performed 
at the site of deepest invasion (11). In addition, the location 
and size of tumors have been reported as risk factors for 

Table IV. Prognostic factors for RFS in patients with pStage III gastric cancer in univariate and multivariate analyses.

		  Univariate	 Multivariate	
	 All patients	---------------------------------------------------------	---------------------------------------------------------------- 
Variable	 (n=162)	 5‑year RFS (%)	 P‑valuea	 HR (95% CI)	 P‑valueb

Age, years			   0.086		
  <65	 37	 51.4			 
  ≥65	 125	 40.8			 
Sex			   0.443		
  Male	 113	 45.1			 
  Female	 49	 38.8			 
BMI, kg/m2	 		  0.640		
  <22	 84	 45.2			 
  ≥22	 78	 41.0			 
Tumor location			   0.003c	 	 NA
  Upper	 45	 26.7			 
  Middle/lower	 117	 49.6			 
CEA, ng/ml			   0.318		
  <5	 121	 44.6			 
  ≥5	 41	 39.0			 
CA19‑9, U/ml			   0.551		
  <37	 137	 43.7			 
  ≥37	 25	 40.0			 
Lymphatic invasion			   0.198		
  Presence	 141	 41.8			 
  Absence	 21	 52.4			 
Venous invasion			   0.060		
  Presence	 140	 45.7			 
  Absence	 22	 27.3			 
Tumor differentiation			   0.714		
  Differentiated	 66	 42.4			 
  Undifferentiated	 96	 43.8			 
Gastrectomy			   0.003c	 	 0.002c

  Partial	 97	 54.6		  1	
  Total	 65	 26.2		  1.953 (1.292‑2.951)	
Postoperative adjuvant chemotherapy			   0.165		
  Presence	 112	 43.8			 
  Absence	 50	 42.0			 
Postoperative complication			   0.310		
  ≤CD‑I	 120	 44.2			 
  ≥CD‑II	 42	 40.5			 
cStaged	 		  0.023c	 	 0.012c

  ≤II	 72	 51.4		  1	
  ≥III	 90	 36.7		  1.728 (1.131‑2.642)	

aP‑value derived from the log‑rank test; bP‑value derived from the Cox's proportional hazards model; cP<0.05, significant difference; dAccording 
to the 8th edition of the Tumor, Node, and Metastasis staging classification. BMI, body mass index; CA19‑9, carbohydrate antigen 19‑9; CEA, 
carcinoembryonic antigen; CD, Clavien‑Dindo classification; CI, confidence interval; cStage, clinical stage; HR, hazard ratio; NA, not avail‑
able; pStage, pathological stage; RFS, recurrence‑free survival.
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discordance between clinical and pathological diagnoses of 
the T factor (2,8). Regarding the N factor, findings suggestive 
of LN metastasis on CT imaging include: i) A short‑axis diam‑
eter of 6‑8 mm in perigastric LNs, ii) a round shape, iii) central 
necrosis, and iv) heterogeneous or high enhancement  (12). 
Although the size criteria for metastatic lymph nodes vary 
among studies, several reports, including the present study, 
have commonly adopted 8 mm as the cutoff value (3,9,13). CT 
sensitivity for N staging varies across studies (62.5‑91.9% in 
systematic reviews) (14), indicating limitations in detecting LN 
metastasis using CT.

In the present cohort, an underestimation was observed 
in 52.4% of cases for the T factor and in 35% for the N 
factor, and diagnostic accuracy rates for the T and N factors 
were 34.0 and 64.8%, respectively. In previous studies, the 
diagnostic accuracy rate for the T factor was 35.8‑38.8%, 
while that for the N factor was approximately 63.6%, which 
are consistent with the present results  (11,13). The limited 
accuracy of clinical staging in GC, including more frequent 
underestimations than pathological staging, has been widely 
recognized as a major clinical issue (2,4). Several mechanisms 
may explain this underestimation. Peritumoral inflammation 
and fibrosis may obscure the true depth of tumor invasion on 
preoperative imaging. Fat stranding and serosal enhancement 
observed on CT are often difficult to distinguish from true 
serosal invasion, potentially resulting in both an underestima‑
tion and overestimation of the T factor. These inflammatory 
changes, particularly in advanced disease, may compromise 
the accuracy of a depth‑of‑invasion assessment  (15,16). 
Furthermore, tumor morphology has a large impact on diag‑
nostic accuracy. Diffuse‑type or linitis plastica‑like GC often 
present as uniform wall thickening without a distinct mass, 
making an accurate assessment of tumor depth challenging 
and predisposing these tumors to underestimation (17). In 
addition, LN micrometastases are often difficult to detect 
using conventional imaging modalities because of limited 
spatial resolution (18), which may lead to an underestimation 
of the N factor. Collectively, these factors suggest that the 
clinical staging of GC based on imaging modalities generally 
underestimates tumor progression.

Improvements in cStage accuracy have been reported 
through the use of additional imaging modalities. Previous 
studies demonstrated that the incorporation of endoscopic 
ultrasonography (EUS) may improve the diagnostic accu‑
racy of cT stage (19). Systematic reviews showed that EUS 
provided an overall accuracy of 65‑92.1% for cT staging, with 
a sensitivity of 77.8‑100% for identifying serosal invasion (20). 
Although preoperative EUS was not mandatory in the present 
study, its addition may have further improved diagnostic 
performance. Although several studies have suggested that 
magnetic resonance imaging and EUS improve the diagnostic 
performance of cStage (21‑23), these examinations are often 
omitted unless the findings obtained are expected to markedly 
affect the treatment strategy. As described above, although 
advances in imaging modalities may increase the concordance 
between cStage and pStage and may theoretically lessen the 
extent to which cStage functions as a complementary prog‑
nostic indicator, the current diagnostic performance still allows 
cStage to serve as a prognostic indicator, as demonstrated in 
the present study.

We discuss how cStage may function as a prognostic factor. 
Although the present results suggest the opposite, it is conceiv‑
able that an underestimation of cStage may result in less 
extensive lymph node dissection, thereby potentially leading 
to poorer oncologic outcomes. However, only 18 cases (11.1%, 
data not shown) in the cStage I/II group in the present study 
were classified as cT1bN0M0 or lower, which are not indi‑
cated for D2 dissection, and D2 dissection was appropriately 
performed in most cases where it was required. Therefore, 
this underestimation did not adversely affect prognosis. 
Previous studies on preoperative underestimations reported 
that patients with AGC who were preoperatively diagnosed 
as having EGC exhibited better OS and disease‑free survival 
than those preoperatively diagnosed with AGC (7,8,24,25), 
which supports the present results. Taking these points into 
consideration, concerns that an underestimation of cStage may 
lead to insufficient lymph node dissection and thereby worsen 
prognosis, contradicting the results of the present study, may 
be alleviated. In addition, there were no significant differ‑
ences between the two groups in the distribution of adjuvant 
chemotherapy regimens or completion rates, suggesting that 
treatment heterogeneity is unlikely to have influenced the 
observed differences in prognosis.

In advanced GC, a clinical diagnosis based on CT or 
PET‑CT findings plays an important role. Imaging modali‑
ties have been shown to enable the spatial and non‑invasive 
visualization of the biological characteristics of tumors, 
such as size, vascularity, and necrosis (26). In GC, several 
imaging‑based prognostic factors have been reported in 
addition to conventional pathological indicators, such as 
tumor depth and the number of metastatic LNs. For example, 
a larger primary tumor size and diffuse wall thickening 
observed on CT have been associated with a poor prog‑
nosis (9,27,28). Furthermore, the size of LN on imaging has 
been reported to reflect the biological aggressiveness of the 
tumor (29,30). On CT, findings of gastric wall thickening, 
an irregular outer surface, or perigastric fat stranding are 
often interpreted as tumor invasion beyond the serosa (12). 
Similarly, in the assessment of LN metastasis, CT is used 
to estimate metastasis based on the morphology and size of 
LNs, while PET‑CT evaluates the presence of nodal metas‑
tasis by reflecting the biological characteristics of LNs (12). 
A clinical diagnosis based on imaging assessments may 
inherently integrate various factors reflecting the biological 
aggressiveness of the tumor. The staging system of GC is 
based on two variables, the depth of invasion of the primary 
tumor and the number of metastatic LNs, and this method has 
the advantage of providing a simple and practical assessment 
of disease progression. However, this prognostic classifica‑
tion does not take into account other potential prognostic 
elements that are less directly related to the T and N factors, 
such as tumor size, lateral tumor extent (tumor volume), 
tumor characteristics, and LN morphology. Consequently, 
variations in prognosis may occur even among patients 
within the same pStage. cStage may integrate radiological 
surrogates of tumor burden, infiltrative growth pattern, and 
nodal morphology, which are not fully captured by patho‑
logical TNM classification. Based on these considerations, 
cStage may serve as a useful tool for a prognostic assessment 
within the cohort of patients with pStage III GC.
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The present study has several limitations. This was a 
retrospective study with a small sample size and was therefore 
subject to potential selection bias. Therefore, we analyzed a 
large cohort from three centers to overcome this limitation; 
however, the present results require validation in a larger 
prospective patient cohort from many institutions. As clinical 
diagnoses and treatment decisions were performed by surgeons 
at each institution, potential concerns regarding interobserver 
variability in imaging modality and heterogeneity in treat‑
ment strategies cannot be entirely excluded. However, all 
participating surgeons underwent standardized training at the 
Department of Gastrointestinal Surgery, Kyoto Prefectural 
University of Medicine, ensuring consistency in imaging 
assessment and treatment decision‑making. In addition, no 
central radiological or pathological review was performed. 
Furthermore, although local inflammation was suggested as 
an explanation for why a clinical diagnosis may serve as a 
prognostic factor, the possibility that other factors may also 
be involved needs to be considered. Further clinical and basic 
studies are required to clarify this.

The present study demonstrated that cStage is a useful prog‑
nostic factor for patients with pStage III GC following curative 
resection and may provide an independent and complementary 
perspective for outcome predictions. To the best of our knowl‑
edge, most previous studies have focused on the prognostic 
significance of the cT factor alone in single‑center settings. This 
is one of the few studies to demonstrate the prognostic signifi‑
cance of cStage, incorporating both cT and cN factors, in patients 
with pStage III GC in a multicenter cohort. Previous studies 
evaluating Borrmann classification, gross tumor appearance, 
or cT‑related findings have shown that patients preoperatively 
assessed as having less advanced disease tend to have better 
postoperative outcomes than those assessed as having more 
advanced disease (7,8,24,25). Consistent with these reports, 
the present study demonstrated that patients with pStage III 
GC classified as cStage I/II had more favorable OS and RFS 
than those classified as cStage  III/IVA. However, whereas 
previous studies mainly focused on Borrmann classification, 
gross tumor appearance, or other cT‑related factors, the present 
study evaluated cStage, a TNM‑based clinical staging system 
determined according to the 8th UICC system that incorporates 
both cT and cN factors. Unlike the Borrmann classification, 
cStage represents an integrated clinical staging system rather 
than a morphological classification. Therefore, our findings 
support and extend previous observations by showing that a 
more comprehensive TNM‑based preoperative clinical staging 
system can also provide complementary prognostic information 
within a multicenter cohort of patients with pStage III GC.

PAC is generally recommended for patients with pStage III 
GC and cStage may be regarded as one of the factors in postop‑
erative decision‑making. Further investigations are warranted 
to confirm these results and examine their potential clinical 
applications.

In conclusion, despite discrepancies with pathological 
staging, preoperative cStage may serve as a complementary 
prognostic indicator reflecting tumor biological aggressiveness.
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