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ABS TRACT Objective: Fluorine-18-fluorodeoxyglucose positron emission to-
mography/computed tomography (18F-FDG PET/CT) volumetric parameters 
have been established to quantify the metabolic activity and 3-dimensional vol-
umetric burden of the entire tumor. However, data on their application in gastric 
cancer remain limited. This study aimed to evaluate the prognostic significance 
of 18F-FDG PET/CT volumetric parameters in patients with primary gastric ade-
nocarcinoma (GAC). Material and Methods: Maximum and mean standardized 
uptake values (SUVmax and SUVmean, respectively), metabolic tumor volume 
(MTV), and total lesion glycolysis (TLG) of the primary gastric lesion were cal-
culated in 52 GAC patients. The prognostic impact of these parameters and the 
presence of distant or lymph node metastasis was explored using Kaplan-Meier 
and Cox regression analyses. Results: No correlation was found between SUVmax 
(p=0.99), MTV (p=0.92), TLG (p=0.32), and overall survival (OS). OS was sig-
nificantly influenced by distant metastasis (p=0.003); however, no statistically 
significant correlation was identified despite patients with distant metastasis 
demonstrating elevated volumetric values. No relationship was found with the 
presence of metastatic lymph nodes (hazard ratio 0.507, 95% confidence interval 
0.24-1.05, p=0.70). Operable patients exhibited reduced MTV and TLG values of 
the primary tumor compared to non-operable patients (p=0.071 and 0.046, re-
spectively). Patients eligible for surgery had longer survival periods. Conclusion: 
The analysis did not reveal any significant volumetric prognostic variables. The 
presence of distant metastases had a significant impact on OS. However, posi-
tive FDG PET-CT lymph node status did not reduce survival. The significant re-
lationship between the TLG value and operability suggests that the TLG value 
may reflect tumor behavior. 
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ÖZET Amaç: Flor-18-florodeoksiglukoz pozitron emisyon tomografisi/bilgi-
sayarlı tomografi (18F-FDG PET/BT) volümetrik parametreleri, metabolik ak-
tiviteyi ve tümörün 3 boyutlu hacimsel yükünü ölçmek için belirlenmiştir. Ancak 
mide kanserinde kullanımlarına ilişkin veriler sınırlıdır. Bu çalışma, primer gas-
trik adenokarsinomlu (GAK) hastalarda 18F-FDG PET/BT hacimsel paramet-
relerinin prognostik önemini değerlendirmeyi amaçlamaktadır. Gereç ve 
Yöntemler: Elli iki GAK hastasında primer gastrik lezyonun maksimum ve or-
talama standardize tutulum değeri [standardized uptake value (SUV)] (SUVmaks, 
SUVort), metabolik tümör hacmi [metabolic tumor volume (MTV)] ve toplam 
lezyon glikoliz (TLG) değerleri hesaplandı. Bu parametrelerin ve uzak metastaz 
veya lenf nodu metastazının varlığının prognoz üzerindeki etkisi, Kaplan-Meier 
ve Cox regresyon analizleri kullanılarak araştırıldı. Bulgular: SUVmaks (p=0,99), 
MTV (p=0,92), TLG (p=0,32) değerleri ile genel sağkalım [overall survival (OS)] 
arasında ilişki bulunamadı. Uzak metastaz varlığı, OS’u önemli ölçüde etkiledi 
(p=0,003). Uzak metastazlı hastalarda yüksek volümetrik değerler gösterilmesine 
rağmen istatistiksel olarak anlamlı bir korelasyon saptanmadı. Metastatik lenf 
nodlarının varlığı ile sağkalım arasında bir ilişki bulunamadı (tehlike oranı 0,507; 
%95 güven aralığı 0,24-1,05; p=0,70). Ameliyat edilebilir hastalarda primer tü-
mörün MTV ve TLG değerleri, ameliyat edilemeyen hastalara kıyasla düşüktü 
(sırasıyla p=0,071 ve 0,046). Ameliyata uygun hastaların daha uzun sağkalım sü-
releri vardı. Sonuç: Çalışmamızda, anlamlı prognostik bir volümetrik değişken 
ortaya koymamıştır. Uzak metastazların varlığı, OS üzerinde anlamlı bir etkiye 
sahip iken; pozitif FDG PET/BT lenf nodu durumu sağkalımı azaltmamıştır. TLG 
değeri ile operabilite arasındaki anlamlı ilişki, TLG değerinin tümör davranışını 
yansıtabileceğini düşündürmektedir. 
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Gastric carcinoma is one of the most prevalent 
neoplasms globally and is the 4th most common 
cause of cancer-related death. The 5-year survival 
rate for individuals diagnosed with stomach cancer is 
approximately 20%.1 A crucial factor influencing 
gastric cancer mortality is the postponement of di-
agnosis. Moreover, surgical morbidity associated 
with gastrectomy is significant. Identifying patients 
with poor prognoses is crucial for optimizing thera-
peutic outcomes and developing a personalized treat-
ment approach. Therefore, effective methods for 
predictive forecasting are essential. Fluorine-18-flu-
orodeoxyglucose positron emission tomography/ 
computed tomography (18F-FDG PET/CT) is widely 
employed for the evaluation of many malignancies, 
including gastric cancer.2,3 Furthermore, recent studies 
have demonstrated that assessing the glycolytic prop-
erties of a tumor using 18F-FDG PET enhances the 
evaluation of therapy responses and prognostic predic-
tions across diverse tumors.4-6 Despite substantial re-
search on the prognostic relevance of maximum 
standardized uptake value (SUVmax), it represents a sin-
gular voxel measurement of 18F-FDG concentration. 
Volumetric metrics, such as metabolic tumor volume 
(MTV) and tumor lesion glycolysis (TLG), have been 
established to quantify the metabolic activity and 3D 
volumetric burden of the total mass. The expectation 
that these parameters represent the whole volume and 
severity of the disease has led researchers to undertake 
numerous studies evaluating their prognostic signif-
icance across diverse malignancies.7 However, data 
regarding their application in stomach cancer and 
studies assessing volumetric measures as prognostic in-
dicators in patients with gastric adenocarcinoma (GAC) 
are limited.8,9 These studies mostly include a restricted 
patient population, and the results of the investiga-
tions are inconsistent.3,10 This study aimed to deter-
mine how the simultaneous assessment of several 
volumetric PET measures could affect the predictions 
of survival in patients with GAC. Additionally, there 
is limited information on the importance of standard-
ized measurements, such as the ratios of SUV of the 
lesion to the liver (SUVTLR) and to the blood pool 
(SUVTBR), in predicting outcomes in gastric can-
cers. The prognostic value of these standardized fac-
tors was also evaluated in our cohort. 

 MATERIAL AND METHODS  

PATIENTS  
We retrospectively reviewed the medical records of pa-
tients with gastric cancer who underwent FDG PET/CT 
at Eskişehir Osmangazi University, Department of Nu-
clear Medicine between January 2011-December 2021. 
Of these, 52 patients with biopsy-proven GAC who un-
derwent preoperative [18F] FDG PET/CT for disease 
staging, had no prior antitumor therapy, and had no 
other malignancies, were enrolled in this study. Pa-
tients who had received treatment or undergone 
surgery before PET/CT and those who had PET/CT 
scans performed at another center were excluded. After 
PET/CT, 21 patients had surgery. The remaining pa-
tients received chemotherapy with or without radio-
therapy. All demographic and clinical information 
about the patients was gathered from the Hospital In-
formation Management System. The recorded clinico-
pathological information included sex, age at diagnosis, 
location and differentiation of the tumor, and baseline 
blood levels of carcinoembryonic antigen (CEA) and 
carbohydrate antigen 19-9 (CA 19-9). Lesions in the 
body, antrum, or pylorus were classified as distal, 
whereas those in the cardia or fundus were classified as 
proximal lesions. We acquired the patients’ survival 
time from the hospital system throughout the data col-
lection phase of this investigation. Overall survival (OS) 
was evaluated as the length of time from the initial 
pathological diagnosis to death. Patients were followed 
up with imaging (contrast-enhanced abdominopelvic 
CT) and blood tests (serum CEA and CA 19-9). Ac-
cording to the data in the hospital system, there were no 
patients in whom recurrence was detected. Since there 
were no data in the hospital data indicating that our de-
ceased patients died from a cause other than primary 
gastric malignancy, it was accepted that our patients 
died due to gastric malignancy. Eskişehir Osmangazi 
University Non-Interventional Clinical Research Ethics 
Committee approved this study on May 28, 2025 (ap-
proval number: 13). The study was conducted accord-
ing to the principles of the Declaration of Helsinki. 

FDG PET/CT Imaging 
All PET/CT scans were performed according to a 
standardized protocol; each patient observed a mini-
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mum fasting duration of 6 h, and blood glucose lev-
els were kept below 180 mg/dL before the intra-
venous infusion of FDG. No oral or intravenous 
contrast was used. One-hour post-administration of 
18F-FDG, low-dose whole-body CT and PET images 
were obtained using a Siemens Biograph 6 HI-REZ 
integrated PET/CT scanner (Siemens Medical Solu-
tions, Knoxville, TN, USA). Researchers employed 
an iterative reconstruction method to reconstruct PET 
images using CT scans for attenuation correction.  

FDG PET/CT Interpretation 
Two skilled nuclear medicine professionals evalu-
ated PET/CT images visually. A volume of interest 
(VOI) was manually drawn on the axial PET/CT fu-
sion image around the edge of the primary tumor, and 
axial, coronal and sagittal images from fused PET/CT 
were assessed. A threshold of 40% was established 
to obtain the MTV and TLG data. As the cut-off is 
frequently applied, a VOI based on SUVmax (40%) 
was automatically defined (Figure 1 shows an illus-
tration of the VOI). For the semi-quantitative analy-
sis of FDG, the VOI’s SUVmax, TLG, and MTV were 

measured and recorded. Ratios for the SUV, such as 
TLR and TBR, were also acquired. TLR was defined 
as the SUVmax ratio of the tumor to that of the liver. 
TBR was defined as the SUVmax ratio of the tumor to 
that of the blood pool. To achieve the ideal SUV for 
the blood pool and liver, VOIs were delineated from 
the aortic arch and parenchyma of the right hepatic 
lobe on PET/CT images. PET/CT detected the pres-
ence of distant metastases, defined as metastasis to any 
distant organ and/or distant lymph nodes. The exis-
tence of lymph nodes was verified through histologi-
cal diagnosis in operated patients or via PET/CT 
imaging. In FDG PET/CT studies, lymph nodes 
demonstrating FDG absorption surpassing the liver 
parenchyma were classified as positive for metastasis.  

STATISTICAL ANALYSIS 
The study results were analyzed using IBM SPSS 
Statistics for Windows, version 21.0 (IBM Corp., Ar-
monk, NY, USA). Descriptive statistical techniques 
(count, percentage, mean, and median) were used to 
analyze the study data. In survival analyses, re-
searchers designated the length of time from the ini-
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FIGURE 1: Fused coronal, sagittal and transaxial FDG PET/CT images in an 82 year-old female  
The crosshairs localize an FDG-avid gastric cancer. The VOI, which is based on SUVmax 40%, is displayed in red. SUVmax, SUVmean, and MTV were measured respectively. 
FDG PET/CT: Fluorodeoxyglucose positron emission tomography/computed tomography; VOI: Volume of interest; SUVmax: Maximum standardized uptake value; 
MTV: Metabolic tumor volume 



190

tial pathological diagnosis to death as the OS period. 
The Kaplan-Meier method was used to analyze sur-
vival. Log-rank univariate analysis was employed to 
evaluate the impact of diverse prognostic factors as-
sociated with tumor and patient features on OS. We 
used multivariate analyses to assess the impact of var-
ious prognostic variables on OS using the Cox re-
gression approach. A 95% confidence interval was 
used to evaluate the data, and a p value below 0.05 
was considered statistically significant. 

 RESULTS 
A total of 52 patients with GAC who underwent pre-
treatment PET/CT imaging were included in this 
study, comprising 35 (67%) males and 17 (33%) fe-
males, with a median age of 66 (range: 59-72 years) 
years. Most of the tumors were in the distal stomach 
(37, 72%), then in the proximal stomach (12, 23%), 
and finally diffuse (3, 5%). According to the initial 
tumor pathology, moderately and poorly differentiated 
tumors represented the majority of histologic grades at 
29%, while well-differentiated tumors comprised 10% 
and were absent in the remaining cases. Six (11%) pa-
tients exhibited signet-ring cell carcinoma, 3 (5%) pre-
sented with mixed adenoneuroendocrine carcinoma, 1 
(2%) was diagnosed with poorly cohesive carcinoma, 
and 1 (2%) had papillary adenocarcinoma of the stom-
ach. In the remaining cases, histology was identified as 
adenocarcinoma (80%). Of the 52 patients, 21 (40%) 
received surgical treatment. Seven patients underwent 
partial gastrectomy, whereas 14 patients underwent 
total gastrectomy. During the follow-up period, 41 
(78%) of the 52 patients died, with a median OS dura-
tion of 11 months (range 3-29 months) (Table 1). No 
patient exhibited disease progression during follow-up. 
The median values for the primary tumor SUVmax, SU-
Vmean, TLG, MTV, TBR, and TLR were 10.66 (range, 
7.51-16.11), 5.94 (range, 4.05-9.02), 182.21 (range, 
98.09-319.07), 30.74 (range, 14.48-49.06), 3.59 (range, 
2.32-5.47), and 2.63 (range, 1.80-4.20), respectively. 
Twenty-two (42%) patients had distant metastases. 
The majority of these metastases were in the liver, 
lungs, and bones, with infrequent occurrences in the 
peritoneum and in distant lymph nodes. At baseline, 
54% of the patients (28 out of 52) exhibited lymph 
node metastases. The abdominal region exhibited the 

highest incidence of lymph node metastases (93%), 
whereas the cervical region displayed the lowest 
(7%). Twenty-five (48%) patients had high levels of 
CA 19-9 (≥37 U/mL), while 29 (56%) patients had 
high levels of CEA (≥2.9 ng/mL) (Table 1). Sex, 
serum CA 19-9 and CEA levels, positive lymph 
nodes, and distant metastasis SUVmax, MTV, TLG, 
TBR, and TLR were assessed as metabolic and clin-
ical variables in the survival analysis. Figure 2 de-
picts the cumulative survival of patients with GAC, 
determined using Kaplan-Meier analysis of metabolic 
data. Among these characteristics, only distant metas-
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Variables n (%) 
Gender  

Male 35 (67) 
Female 17 (33) 

Median age (year) (range) 66 (59-72) 
Tumor location 

Proximal 12 (23) 
Distal 37 (72) 
Diffuse 3 (5) 

Operation 
No 31 (60) 
Yes 21 (40) 

Differentiation  
Moderately differentiated 15 (29) 
Poorly differentiated 15 (29) 
Unknown 17 (32) 

PET/CT findings  
Distant metastasis 

Yes 22 (42) 
No 30 (58) 

Lymph nodes 
Positive 28 (54) 
Negative 24 (46) 

CEA (ng/mL)  
Normal 23 (44) 
Elevated 29 (56) 

CA 19-9 (U/mL)  
Normal 27 (52) 
Elevated 25 (48) 

Surviving status of patients 
Non-surviving 41 (78) 
Surviving 11 (22) 

OS (month) (range) 11 months (3-29) 

TABLE 1:  Patient characteristics 

PET/CT: Positron emission tomography/computed tomography; CEA: Carcinoembryonic 
antigen; CA: Carbohydrate antigen; OS: Overall survival 
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tasis correlated with OS in the univariate analysis 
(p<0.05). Concerning the correlation between distant 

metastasis and survival, 1 (9%) patient who survived 
presented with distant metastases. Distant metastases 
were evident in 21 (51%) deceased patients, signifi-
cantly affecting survival (p=0.003). Patients without 
distant metastatic disease on FDG PET/CT demon-
strated a significant association with improved sur-
vival outcomes (Figure 3). Despite patients with 
distant tumors demonstrating elevated metabolic pa-
rameter values, no statistically significant correlation 
was observed (Table 2). In patients with distant metas-
tases identified on FDG-PET, the multivariate analy-
sis continued to show a statistically significant effect 
on OS, as noted in the univariate analysis (median sur-
vival 3.5 versus 23 months, hazard ratio 0.335, 95% 
confidence interval 0.162-0.691, p=0.03). However, 
in patients with positive lymph nodes on FDG-PET, 
there was no significant impact on OS in either the 
univariate or multivariate analyses (hazard ratio 0.507, 
95% confidence interval 0.24-1.05, p=0.70). Although 
not statistically significant (p>0.005), patients who 
died had higher mean values of SUVmax, SUVmean, 
MTV, TLG, TBR, and TLR of the original tumor. 
Among the PET measurements, SUVmax, SUVmean, 
MTV, TLG, TBR, and TLR showed no link with sur-
vival outcomes and did not serve as independent prog-
nostic indicators for OS (p>0.05) (Table 3). Moreover, 
OS did not differ significantly between patients cate-
gorized by sex (p=0.762) and those with increased vs. 
normal serum CEA (p=0.847) and CA 19-9 (p=0.135) 
levels. In operated patients, the mean SUVmax was 
10.05 (range: 7.79-15.34), the mean MTV was 35.49 
(range: 17.79-57.46), and the mean TLG was 126.38 
(range: 84.42-216.08). Only one of the surviving pa-
tients did not undergo surgery. Operable patients ex-
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FIGURE 2: Cumulative OS curves based on volumetric parameters  
OS: Overall survival  

FIGURE 3: Kaplan-Meier curve of OS in patients with and without distant metastasis  
OS: Overall survival 

Metabolic quantifier Overall (n=52) Nonmetastatic (n=30) Metastatic (n=22) p value 
SUVmax 10.66 (7.51-16.11) 8.9 (6.2-15.9) 11.4 (8.9-16.2) 0.158 
SUVmean 5.94 (4.05-9.02) 5.1 (3.4-8.9) 5.9 (4.7-9.07) 0.215 
TLG 182.21 (98.09-319.07) 139.01 (74.7-266.1) 275.1 (135.4380.02) 0.152 
MTV 30.74 (14.48-49.06) 25.48 (11.7-51.9) 35.53 (20.7-50.3) 0.309 
TBR 3.59 (2.32-5.47) 2.91 (2.1-5.1) 4.02 (2.4-6.2) 0.215 
TLR 2.63 (1.80-4.20) 2.55 (1.7-4.3) 2.63 (1.8-3.3) 0.968 
OS (months) 21 (14-28) 23 (9-45) 3.5 (1-11.5) 0.00* 

TABLE 2:  Comparison of average 18-fluorodeoxyglucose metabolism quantifiers between metastatic and local tumours 

*Statistically important; SUVmax: Maximum standardized uptake value; SUVmean: Mean standardized uptake value; TLG: Total lesion glycolysis; MTV: Metabolic tumor volume;  
TBR: Tumor to blood ratio; TLR: Tumor to liver ratio; OS: Overall survival 
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hibited reduced values for MTV and TLG in the pri-
mary tumor tissue compared to non-operable patients, 
with p values of 0.071 and 0.046, respectively (Table 
4). Patients eligible for surgery exhibited longer sur-
vival periods than those who were not (p=0.00)  

(Figure 4). Sixty-eight percent of the 22 patients who 
underwent surgery (15/22) exhibited histopathologi-
cally confirmed lymph node metastases. Ninety-one 
percent of the 11 patients (10/11) who died post-
surgery exhibited lymph node metastases (p=0.022). 

 DISCUSSION 
This study examined the efficacy of volumetric indi-
cators from 18F-FDG PET/CT in predicting out-
comes in GAC. The results indicated that OS was not 
correlated with volumetric markers. Distant metas-
tases found on FDG PET/CT were a strong and sep-
arate sign that could predict the OS of patients with 
GAC. In oncology, FDG PET/CT has been used ex-
tensively as a marker of glucose metabolism in tu-
mors. The predictive significance of FDG PET/CT 
characteristics has been extensively studied in many 
cancer types.11 18F-FDG PET/CT offers biological 
observations prior to surgery. Additionally, it is non-
invasive and can be easily performed.12,13 This imag-
ing technique may serve as an effective tool for 
preoperative prognostic assessment of patients with 
hepatocellular carcinoma. According to some stud-
ies, the quantity of 18F-FDG uptake in the gastric 
tumor on 18F-FDG PET/CT may be a predictor of 
survival.14-19 Recent studies on gastric cancer have 
predominantly focused on the SUVmax value. 
Mochiki et al. demonstrated that people with FDG-
avid gastric tumors have a lower survival rate than 
those with FDG-negative tumors. Additionally, pa-
tients with a high tumor SUVmax had a lower OS rate 
than those with a low tumor SUVmax among those 
who underwent successful surgery to remove the can-
cer.13 Chung et al. established that in patients with 
metastatic gastric cancer, an increased tumor SUVmax 
is associated with a reduced OS rate.17 Similarly, SU-
Vmax was identified as the most accurate independent 
predictive factor for advanced-stage patients receiv-
ing palliative therapy, as documented by Park et al.16 
A study including 271 post-gastrectomy patients in-
dicated that an SUVmax >8.2 serves as a negative 
prognostic indicator for disease recurrence.20 While 
prior research predominantly suggests a relationship 
between elevated SUVmax and adverse clinical out-
comes as well as tumor aggressiveness, our findings 
revealed no association between SUVmax and OS. In 
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Parameter p value HR %95 CI 
SUVmax 0.992 0.999 0.841-1.187 
TLG 0.326 1.002 0.998-1.005 
MTV 0.924 0.999 0.973-1.025 
TBRmax 0.512 1.155 0.443-1.500 
TLRmax 0.706 0.816 0.547-2.435 

TABLE 3:  Estimated adjusted hazard ratios for OS for each 
imaging parameter

OS: Overall survival; SUVmax: Maximum standardized uptake value; TLG: Total lesion gly-
colysis; MTV: Metabolic tumor volume; TBR: Tumor to blood ratio; TLR: Tumor to liver 
ratio; HR: Hazard ratio; CI: Confidence interval

Metabolic Non-operated Operated 
quantifier (n=31) (n=21) p value 
SUVmax 10.04 (7.7-15.3) 9.30 (6.1-18.3) 0.438 
SUVmean 5.76 (4.0-8.8) 5.08 (3.4-9.7) 0.438 
TLG 226.28 (91.9-384.6) 126.38 (86.4-216.07) 0.046* 
MTV 35.49 (17.7-50.4) 24.26 (11.6-38.9) 0.071 
TBR 3.54 (2.2-4.6) 2.67 (2.0-5.5) 0.241 
TLR 2.71 (1.9-3.9) 2.33 (1.5-4.6) 0.534 
OS (months) 5 (2-11) 31 (18-64) 0.00* 

TABLE 4:  Comparison of average 18-fluorodeoxyglucose 
metabolism quantifiers between operated and non-operated  

patients 

*Statistically important; SUVmax: Maximum standardized uptake value; SUVmean: Mean 
standardized uptake value; TLG: Total lesion glycolysis; MTV: Metabolic tumor volume; 
TBR: Tumor to blood ratio; TLR: Tumor to liver ratio; OS: Overall survival 

FIGURE 4: Kaplan-Meier curve of OS in patients with operated/non-operated patients  
OS: Overall survival 
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accordance with our findings, another study revealed 
no significant differences in patient survival when 
evaluating the SUVmax of the primary tumor.21 Gra-
binska et al. also did not identify any SUVmax value 
that significantly indicated tumor dissemination.22 
SUVmax is significant for prognostication; it has es-
tablished these limitations.23,24 Supplementary met-
rics, including MTV, TLG, and SUV ratios, are 
essential for precise tumor prognostic estimates. Vol-
ume-based measurements may more accurately rep-
resent metabolic activity. Although a solid consensus 
in the literature is lacking, multiple studies have re-
vealed a notable association between OS and volu-
metric PET measures (MTV and TLG) in diverse 
malignancies.7 To predict progression-free survival 
in patients with gastric cancer, Kim et al. found that 
MTV, as measured using pretreatment 18F-FDG 
PET/CT, is a significant prognostic factor.10 Kwon et 
al. argued that increased SUVmax and MTV of the 
main tumor signify an enhanced probability of recur-
rence in patients with advanced gastric cancer.25 Al-
though multiple studies suggest that MTV acts as an 
independent prognostic factor in various malignan-
cies, our research revealed that MTV and TLG levels 
were not statistically different in metastatic and non-
metastatic patients. The liver and blood pools are fre-
quently used as reference backdrops.26 Recent studies 
have highlighted the prognostic value of TLR in 
many cancers.27-31 These studies demonstrated that 
SUVTLR serves as a predictive indicator of both dis-
ease-free survival and recurrence. Furthermore, nu-
merous studies have demonstrated the predictive 
validity of the SUVmax ratio between the primary 
tumor and blood pool. The researchers found that pa-
tients with lower SUVTBR had prolonged progres-
sion-free survival and OS compared with those with 
higher SUVTBR. These studies suggest that the 
metabolic features measured by 18F-FDG PET and 
SUV ratios could be useful indicators of survival in 
patients with GAC.32,33 However, our study did not 
demonstrate the impact of these metabolic features 
on survival. These results may stem from the limited 
sample size of our study and the diverse characteris-
tics of the patient population regarding clinical stages 
(both early and advanced). The various SUV thresh-
olds suggested in previous studies may also affect the 

results. Although PET measurements did not signif-
icantly influence OS, the presence of distant metas-
tases emerged as the sole predictive factor in our 
investigation. In agreement with our study’s findings, 
Mütevelizade et al. also found that metastasis at di-
agnosis was strongly related to lower survival in soft 
tissue sarcoma.34 Our research demonstrated that 
while metabolic parameter values were higher in in-
dividuals with distant metastases, no statistically sig-
nificant correlation was identified. Stage, tumor 
invasion, and lymph node involvement influence 
survival in gastric cancer.10 Coupe et al. initially 
showed that FDG-PET-positive lymphadenopathy is 
an independent and substantial prognostic factor for 
gastric cancer. Additionally, they discovered that the 
presence of FDG-avid lymph nodes was a signifi-
cantly better predictor of death in a subset of patients 
who were operated on.18 Consistent with this infor-
mation, we also found that the mortality rate was 
higher in patients with lymph node metastasis who 
underwent surgery. Conversely, our study found that 
pathological FDG-avid lymphadenopathy on PET-
CT did not predict survival. The constraints of our 
investigation include its retrospective design, execu-
tion at a single location, inability to monitor patients 
over an extended duration, and limited sample size. 
Patients were neither standardized nor classified by 
clinical stage because most patients did not undergo 
surgery and received diverse therapeutic regimens. 
Pathological assessment of lymph nodes was not per-
formed in all patients because some patients were 
managed without surgery due to distant organ metas-
tases and advanced-stage disease, and the study’s 
retrospective design precluded further pathological 
assessment.  

 CONCLUSION 
In conclusion, our study results indicate that the de-
tection of distant metastases using 18F-FDG 
PET/CT at diagnosis is the main factor affecting OS. 
Nonetheless, a positive FDG PET-CT lymph node 
status and higher CEA and CA 19-9 levels were not 
linked to reduced survival, and our analysis failed 
to identify any substantial volumetric prognostic 
variables. However, the statistically significant dif-
ference in TLG values, which show the tumor’s vol-

İnci USLU BİNER et al. Turkiye Klinikleri J Med Sci. 2026;46(2):187-95

193



umetric and glycolytic activity, between operated 
and non-operated patients, suggests that TLG val-
ues may also reflect tumor biology and behavior in 
GAC. Multicenter, prospective, and randomized 
studies with more patients are crucial to determine 
the influence of baseline 18F-FDG PET/CT imag-
ing and volumetric factors on survival outcomes. 
Early prognostic predictions can improve patient 
management and guide therapeutic decisions in pa-
tients with GAC. 
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