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PET/CT findings in gastric cancer: 
potential advantages and current 
limitations

  REVIEW

Successful management of gastric cancer 
depends on early detection and accurate staging 
of disease as surgery is the only curative treat-
ment method for localized disease. Endoscopic 
ultrasound has been the most reliable nonsurgi-
cal method in evaluation of the primary tumor, 
however, recent studies comparing the preop-
erative staging of gastric cancer by endoscopic 
ultrasound with multidetector CT show that the 
two modalities demonstrate very close accuracy 
in determining the individual T and N stage 
[1,2]. Multidetector CT is currently the staging 
modality of choice in identifying the primary 
tumor, assessing the local spread of the tumor, 
detecting local and distant nodal disease and 
metastasis [3–5]. Considering that on average 
25% of patients with newly diagnosed gastric 
carcinoma have undetectable intra-abdominal 
M1 disease (metastasis to peritoneum, liver or 
nonregional lymph nodes) by current imaging 
modalities and yet detected at surgical staging 
[6], there is a need for better imaging to evalu-
ate the extent of disease and avoid unnecessary 
surgery.

The role of 18F-fluorodeoxyglucose (18F-FDG)-
PET in detection of primary gastric cancer and 
lymph node metastasis has been controversial. 
There is limited data on use of PET/CT for pre-
operative staging of gastric cancer, although there 
is growing interest in this topic [7]. 18F-FDG-
PET can be useful in postoperative follow-up of 
gastric cancer patients with suspected recurrent 
gastric cancer, especially when the recurrence 
is suspected clinically because of its high posi-
tive predictive value [8,9]. Treatment decisions 
were changed in 30.4% patients when PET/CT 
was introduced to conventional follow-up [10]. 

Significant correlation was found between 
18F-FDG-PET uptake and patient survival [11].

In this article we review some of the gastric 
18F-FDG uptake patterns and their importance 
in gastric cancer detection, and describe the 
additional value of PET/CT on gastric cancer 
staging illustrated with case examples. The stud-
ies were performed in routine setting with dedi-
cated PET/CT system with no special prepara-
tion in terms of gastric distention other than oral 
contrast or water on the table before imaging.

Gastric 18F‑FDG‑uptake pattern 
& significance
Variable physiologic 18F-FDG uptake simply 
caused by visceral thickening, physiological 
emptying, or inflammatory disease in the ali-
mentary tract often makes it difficult to differ-
entiate normal uptake from pathology. Highly 
variable normal gastric 18F-FDG uptake limits 
the PET detection rate for early gastric cancer. 
Only 60% of locally advanced gastric carcinoma 
was detected by 18F-FDG-PET in a report by 
Stahl et al. [12].

There is high patient-to-patient variation in 
the concentration of tracer at the gastroesopha-
geal junction (GEJ) and gastric antrum [13]. 
However, a specific pattern of gastric 18F-FDG 
uptake was demonstrated by Koga et  al. in a 
review of 22 patients without any gastric lesions. 
The gastric regions were classified into U (upper)-
area, M (middle)-area and L (lower)-area. In all 
cases, the 18F-FDG uptake in the U-area was 
equal to or higher than in the M- and L-areas 
(U > M > L) [14]. Thus, higher focal uptake in the 
M- or L-area compared with the upper area may 
be suggestive of pathologic uptake (Figures 1–3). 

18F-fluorodeoxyglucose (18F-FDG) as a substrate for tumors with high glucose metabolism has been the 
most commonly used 18F-FDG-PET radiopharmaceutical in oncologic imaging. However, the usefulness of 
18F-FDG-PET in gastric cancer has not yet been fully established. The intent of this review is to help to 
better understand the impact of 18F-FDG-PET on the imaging of gastric cancer, to offer a greater 
understanding of how gastric malignancies may present and be recognized on 18F-FDG-PET and to assess 
the complementary value of PET/CT in gastric cancer staging.
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Kamimura et al. in a prospective evaluation of 
60 patients, however, did not find a significant 
difference in each gastric area when an additional 
400 ml of water was given prior to imaging. The 
standardized uptake value (SUV) remains high, 
however, in the GEJ than in the U-area [15].

The physiological gastric uptake can be some-
what reduced in some instances using gastric 
distention. The potential importance of addi-
tional water intake or vesicant just before the 
study to differentiate physiological from patho-
logical uptake in primary and recurrent tumors 
has been demonstrated in several articles [15–19]. 
Gastric distention enabled better delineation of 
the lesions and reduction in nonspecific uptake. 
Kamimura et al. reported increased specificity 
from 50 to 100% and negative predictive value 
from 72 to 94% in patients with locally advanced 
gastric carcinomas after ingestion of 400 ml of 
water and additional spot imaging of the stom-
ach. The average SUV of the stomach declined 
from 2.6 to 1.65 following gastric distention 
(SUV units are g/ml, however in the following 
discussion we adopt conventional practice and 
present SUV in dimensionless units) [18].

Histological types of gastric cancer can 
cause significant variation in 18F-FDG uptake. 
Moderately differentiated type tubular adeno-
carcinoma and intestinal type of advanced gas-
tric cancer reveal significantly higher uptake 
(SUV: 7.7–13.2). Nonintestinal diffuse type, 
mucinous adenocarcinoma and carcinomas 
containing signet ring cells display low detect-
ability on PET. This is, in part, due to high 
content of metabolically quite inert mucus 
and low tumor cell density. One other reason 
may be lack of expression of the glucose trans-
porter Glut-1 on the cell membrane of most 
signet ring cells and mucinous adenocarcinoma 
[20–23]. Both the depth of tumor invasion and 
histological subtypes were found to be indepen-
dent factors influencing the 18F-FDG avidity. 
Glut-1 expression was the most influential fac-
tor for the degree of 18F-FDG uptake in gastric 
cancer in multiple regression ana lysis (p < 0.01) 
[24]. In nonintestinal type gastric cancer with 
a high number of signet ring cells, thymidine 
analog 3 -́deoxy-3 -́18F-fluorothymidine (FLT) 
PET may be used for imaging, which has shown 
100% sensitivity compared with 69% with 
18F-FDG-PET in locally advanced gastric cancer 
in a pilot study of 45 patients [25]. In 21 patients 
with newly diagnosed advanced gastric cancer 
the sensitivities of FLT-PET and 18F-FDG-PET 
were 95.2 and 95%, respectively. The FLT-PET 
signal is often quite low, however [26].

Figure 1. Normal 18F‑fluorodeoxyglucose 
uptake in the stomach. Gastric standardized 
uptake value lean maximum in the majority of 
normal cases is less than four. In addition, the 
coronal images demonstrate that in the normal 
stomach 18F‑fluorodeoxyglucose activity 
gradually decreases from the fundus through 
the lower/antral regions (arrow points to 
normal fundal uptake). In patients without 
suspected gastric malignancy, a focus of 
18F‑fluorodeoxyglucose activity with an 
standardized uptake value lean maximum above 
four is suspicious for pathology. In addition, 
focal 18F‑fluorodeoxyglucose activity that is 
more intense than the more proximal gastric 
tissues, regardless of the standardized uptake 
value maximum within the abnormality, is 
suspicious for pathology.

Figure 2. A 78‑year‑old female referred for evaluation of high‑grade 
epithelial dysplasia of stomach demonstrated on outside 
esophagogastroduodenoscopy biopsy. (A & B) Coronal reconstructions of the 
oral contrast only CT (A) and fused PET/CT (B) demonstrate moderate intensity 
18F‑fluorodeoxyglucose activity fusing to markedly thickened lesser curvature of 
stomach (arrows). Although the stomach wall can have variable 
18F‑fluorodeoxyglucose and the activity seen in this lesion is only moderately intense 
(standardized uptake value lean maximum 2.3), malignancy is favored. The focality, 
associated wall thickening seen on CT, as well as the fact that the proximal stomach 
is almost always more 18F‑fluorodeoxyglucose intense than the distal stomach in 
normal patients, are all highly suggestive of malignancy. Subsequent 
esophagogastroduodenoscopy revealed infiltrating moderate‑to‑poorly 
differentiated adenocarcinoma.
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We demonstrate a case of signet ring car-
cinoma with moderately positive 18F-FDG 
uptake (Figures 4 & 5).

The site of primary tumor may also influence 
the detection rate by 18F-FDG-PET such that 
proximal lesions are detected at a higher rate; 
however, the results are controversial [22,23]. 

One of the larger series is by Takahashi et al. 
studying the significance of gastric 18F-FDG 
accumulation in a retrospective ana lysis of 
599 patients. The main cause for nonspecific 
accumulation was inf lammatory mucosal 
changes forming a background for the develop-
ment of cancer or malignant lymphoma. In this 
study although the 18F-FDG uptake was thought 
to be nonspecific in four out of 91 positive cases, 
endoscopy revealed three cases of early gastric 
cancer and one case of mucosa-associated lym-
phoid tissue lymphoma. Two of the early gastric 
cancers were signet ring type with the lesion sizes 
of 5 and 14 mm. Incidental lesions also included 
benign disorders, such as gastric and duodenal 
ulcer and gastric submucosal tumor [27].

SUV & its implications
18F-FDG uptake in the tumor is semiquantita-
tively assessed using SUV. SUVs are dependent 
on many parameters including, but not limited 
to, time after 18F-FDG injection, tumor size 
and blood glucose level and are also affected by 
the methods of both image reconstruction and 
attenuation correction. Although there is no 
consensus on the cutoff level, 95% of patients 
with disease-free stomach demonstrate a peak 
SUV of less than four in the GEJ and gastric 
antrum [13].

SUV values are important in estimating 
prognosis and follow-up of patients. Significant 
correlation is observed between SUV and the 
primary size of tumors. The gastric cancers 
with high 18F-FDG uptake tend to have higher 
malignant aggressiveness as there is significant 
correlation between the primary tumor SUV 
and lymph node metastases [20]. High 18F-FDG 
uptake in primary tumors increases the accu-
racy of FDG-PET assessment of lymph node 
stage [28]. Patients with high tumor SUV had 
poorer prognosis with lower survival rates than 
those with low SUVs [23].

Serial 18F-FDG-PET imaging is used to 
monitor cytotoxic therapy and for early pre-
diction of histopathological response to che-
motherapy. In a study by Stahl et al., relative 
tumor SUV changes were not influenced by 
any of the methodological variations, such as 
time delay, after 18F-FDG injection, acquisition 

protocol, reconstruction algorithm or normal-
ization of SUV, as long as they were the same 
method for pre- and post-treatment imaging, 
in a retrospective evaluation of 43 patients with 
serial imaging. When a decline in tumor SUV 
of approximately 40% was used as a cutoff 
value between responders and nonresponders, 
the accuracy for prediction of response was 
high at 80% [29]. Similar results were obtained 
in other studies assessing the relative changes 
in tumor 18F-FDG uptake for prediction of 
outcome as early as 2 weeks after initiation of 
therapy [30,31].

The therapy induced reduction of 
18F-FDG-PET predicted early metabolic 
response according to RECIST, in patients with 
advanced gastric adenocarcinoma treated with 
chemotherapy plus cetuximab at 6 weeks with 
an accuracy of 80% [32].

Figure 3. A 32‑year‑old male with history of gastroesophageal reflux 
disease, presenting with abdominal pain, was found to have a hemoglobin 
of 4 g/dl, history of dark stools and a 10‑pound weight loss over the last 
month. (A) Axial intravenous and oral contrast‑enhanced CT demonstrates diffuse 
circumferential marked wall thickening of the stomach. (B & C) Axial PET and axial 
fused PET/CT demonstrate marked 18F‑fluorodeoxyglucose activity in the same 
thickened gastric walls. The standardized uptake value maximum was 12.0. 
18F‑fluorodeoxyglucose activity was much greater than adjacent liver and as intense 
as the renal collecting system. This was diagnosed on biopsy as infiltrating poorly 
differentiated gastric adenocarcinoma with signet ring cell features. (D) Maximum 
intensity projection of PET data offers a schematic overview of the extent of 
markedly 18F‑fluorodeoxyglucose avid disease diffusely involving the stomach.

www.futuremedicine.com 243future science group

PET/CT findings in gastric cancer: potential advantages & current limitations  REVIEW



Patients with a significant histopathological 
response to preoperative therapy also have better 
prognosis and higher survival rates. The 2-year 

survival was 87% compared with 44% in nonre-
sponders (p = 0.02) in a study by Wieder et al. in 
patients with locally advanced adenocarcinoma 
of the esophagogastric junction [30].

When a tumor is partially treated, whether 
by chemotherapy or radiation, its maximum 
SUV can frequently be below four yet harbor 
significant residual disease (Figure 6).

Staging
 n Detection of primary tumors: 

T-staging
The sensitivity rate for detecting primary gastric 
tumors by 18F-FDG-PET alone ranges between 
58 and 94% among studies (median 81.5%); the 
specificity, however, ranges from 78 to 100% 
(median 100%) [21]. The detection rate is even 
lower for early stage gastric cancers. In early gas-
tric cancer (EGC), only the intestinal type was 
detectable with 18F-FDG-PET [33]. Advanced-
stage gastric cancer is detected by PET imag-
ing in 90% of patients as opposed to 40% in 
early stage gastric cancers [23].

The screening sensitivity of 18F-FDG with 
PET-only imaging was found to be even lower 
(12.5%) in an asymptomatic patient group 
of 2861 subjects when endoscopy (chromo-
endoscopy with enhanced ability to detect small 
lesions) findings were used as a gold standard. 
The study, however, reveals high specificity and 
negative predictive values of 99.2 and 99.4%, 
respectively [34].

18F-FDG-PET improves TNM staging. In a 
prospective study by Chen et al. a high sensitivity 
of 94% was found when 68 patients with biopsy 
proven early and advanced gastric cancer were 
enrolled for preoperative staging [20].

Yun et al. reported that 18F-FDG-PET is as 
accurate as CT for detecting primary tumors of 
the stomach in either EGC or advanced gastric 
cancer [35].

Limited data are available on combined 
PET/CT that would further improve the diag-
nostic performance. In a recent article, Kim 
et al. showed high sensitivity of PET/CT for 
the detection of primary tumors (n = 66 out 
of 71; 93%), similar to the detection rate for 
contrast-enhanced CT (n = 64 out of 71, 90%; 
p = 0.55) [7].

 n Detection of regional lymph node 
metastases: N-staging
Lymph node status is an important prognostic fac-
tor regarding long-term survival [36]. The extent 
of lymph node metastasis at primary diagnosis is 
the most important independent factor associated 

Figure 4. A 71‑year‑old female found to have iron‑deficiency anemia. 
Panendoscopy revealed erosive gastritis; biopsy of the stomach revealed an 
infiltrating signet ring cell carcinoma in the proximal stomach. (A) Axial oral 
contrast‑only CT image acquired simultaneously with the PET images reveals subtle 
diffuse gastric wall thickening (fundal wall subtle thickening marked by arrow). 
(B & C) Axial PET image and axial fused PET/CT demonstrates moderate 
18F‑fluorodeoxyglucose activity in medial stomach corresponding to the patient’s 
infiltrative signet ring cell carcinoma (marked by arrow on image (C)). 
(D–F) Oblique CT, PET and PET/CT fusion images demonstrate the challenging 
nature of this case. 18F‑fluorodeoxyglucose activity appears to be sequentially 
decreasing from the fundus to the antrum, typical of a normal stomach. The only 
clue to this case was the borderline maximum standardized uptake value of 4.1 in 
the proximal stomach. Unfortunately high‑grade infiltrating, mucinous and signet 
ring carcinomas can be subtle on PET. This reveals the important role of CT in 
conjunction with PET in these types of tumors.
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Figure 5. A 74‑year‑old male with a suspicious stomach mass. (A) Axial intravenous and oral 
contrast‑enhanced multidetector CT image demonstrates gastric wall thickening from the 
gastroesophageal junction to the mid‑body of the stomach and celiac lymphadenopathy. 
(B & C) Axial attenuation‑corrected PET image and axial fused PET/CT image demonstrate marked 
18F‑fluorodeoxyglucose activity in the areas of wall thickening compatible with the patient’s 
moderately differentiated adenocarcinoma. Maximum standardized uptake value for this lesion was 
11, which is typical of the differentiated carcinomas of the stomach. (D) Sagittal image shows how 
the abnormal intense 18F‑fluorodeoxyglucose activity clearly fuses to the thickened gastric wall 
subjacent to the heart. (E) Whole‑body maximum‑intensity projection PET image demonstrates the 
location and high 18F‑fluorodeoxyglucose activity of the tumor.
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with the survival time and determining the 
timing of tumor recurrence [21,37].

CT has major limitations detecting cancerous 
involvement of normal-sized lymph nodes and 
cannot differentiate between reactive hyperpla-
sia and metastatic enlargement. Regional lymph 
nodes are considered to represent local metastasis 
if they are solitary or separate nodes of 8 mm or 
greater in the long axis diameter, round shape, 
or exhibiting central necrosis with marked or 
heterogeneous enhancement [36,38]. However, 
in the literature 55% of the metastatic lymph 
nodes are found to be 5 mm or less in diameter. 
When 348 lymph nodes less than 3 mm were 
analyzed prospectively in 31 gastrectomy speci-
mens, 14.5% were found to have metastasis in 
histological evaluation [36].

18F-FDG-PET has limited detection of locore-
gional lymph node metastases from gastric cancer 
[39]. Perigastric lymph nodes may not be distin-
guished from the primary tumor or the normal 
stomach wall. The sensitivity of CT for N1 dis-
ease was found to be significantly higher than 
that of PET. However, the sensitivity, specificity 
and accuracy of 18F-FDG-PET were not signifi-
cantly different from CT for primary tumors or 
for N2 and N3 metastases in EGC and advanced 
gastric cancer. In clinical practice, detection of 
N2 or N3 disease status may change the extent 
of lymphadenectomy. In advanced gastric can-
cer, all patients undergo D1 dissection anyway 
so detection of N1 status may not change the 
treatment [35].

During the evaluation of lymph node stag-
ing 18F-FDG-PET shows 23.3% sensitivity 
and 100% specificity whereas CT shows 65% 
sensitivity and 77% specificity in a study of 
85 patients when the lymph node was considered 
positive if the long axis diameter was more than 
1 cm [23]. Kim et al. reported that according to 
multiple logistic regression ana lysis the SUV of 
the primary tumors was the only independent 
variable to be significantly related to sensitivity 
for lymph node metastases [28].

Current 18F-FDG-PET scanners have 
4–10 mm spatial resolution, which may also 
explain the low sensitivity especially in detec-
tion of perigastric N1 lymph nodes. PET/CT 
fusion provides both anatomic and functional 
information and improves localization of foci 
with increased uptake than standalone PET 
(Figures 7 & 8). The tumor detection task is com-
plicated by small size, low uptake in tumors and 
high normal 18F-FDG background uptake.

The sensitivity and accuracy of PET/CT was 
found to be inferior to contrast-enhanced CT, 
however, specificity and positive predictive value 
for PET/CT was significantly higher than for 
CT in a series of 59 patients with confirmed 
regional lymph node metastases [7].

 n Detection of distant metastases: 
M-staging
Detection of metastatic lymph nodes is found 
to be particularly poor with PET with a sensi-
tivity of only 20.6% [23]. Both 18F-FDG-PET 

Figure 6. A 56‑year‑old man with history of gastric adenocarcinoma diagnosed 4 months 
prior to this exam. Reportedly, initial outside PET scan showed marked circumferential 
18F‑fluorodeoxyglucose (18F‑FDG) activity throughout the stomach as well as suspicious 18F‑FDG 
activity within portocaval, porta hepatis and left para‑aortic lymph nodes. This follow‑up PET/CT was 
ordered to reassess post‑chemotherapy. (A) Axial intravenous contrast‑enhanced CT demonstrates 
thickening of lesser curvature of the stomach as well as induration of gastrohepatic ligament fat 
indeterminate for residual active malignancy. (B & C) Axial oral contrast‑only PET and fused PET/CT 
demonstrates moderate 18F‑FDG activity in the same regions of gastric wall thickening (marked by 
arrow) with a maximum standardized uptake value of 4.9, however, no significant 18F‑FDG activity is 
demonstrated in the aforementioned areas of gastrohepatic ligament induration. This was read as 
marked response to chemotherapy without evidence of metastatic disease. On follow‑up the lesser 
curvature malignancy locally progressed and surgery was elected. The standardized uptake value 
maximum probably underestimated the burden of disease postchemotherapy.
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and CT have low sensitivity in detecting N2 
and N3 lymph node stations between 33–46.2 
and 44–63.1%, respectively. The 18F-FDG-PET 
specificity on the other hand ranges between 
91 and 100% (median: 96%) for N1 and 
N2 stations.

The sensitivity of 18F-FDG-PET with regard 
to lymph node metastases increases to 65% with 
a 90% specificity in cases with high primary 
tumor SUV. Signet ring cell carcinoma reveals 
the lowest sensitivity (15%), whereas other cell 
types can be detected with moderate sensitivity 
(30–71%) [28].

18F-FDG-PET has a better positive predictive 
value for lymph node metastases compared with 
CT, which affects treatment strategy in consid-
ering palliative therapy. When there is involve-
ment of N3 lymph nodes a palliative approach 
is considered rather than curative resection [21].

Kim et  al. demonstrate that in a series of 
11 patients with distant metastases all of the four 
distant lymph node metastases were detected by 
combined PET/CT and one was missed by CT 
alone owing to small size [7]. PET/CT would 
be particularly important in distant metastases 
detection.

PET has very limited value in detecting peri-
toneal carcinomatosis with a low sensitivity 
(range: 9–50%; median: 32.5%), but relatively 
higher specificity of (63–99%; median: 88.5%). 
Low sensitivity may be explained by associated 
fibrosis, small size of peritoneal lesions (<5 mm) 
and low number of tumor cells in ascites, pleural 
and bone metastases [21].

Limited sensitivity for detecting peritoneal 
carcinomatosis with 18F-FDG-PET or CT 
scanning alone (57 and 43%, respectively) has 
been reported. When the images were evalu-
ated together the sensitivity increased to 78% 
with a high positive predictive value of 95% in a 
study by Turlakow et al. [40]. The sensitivity and 
specificity of PET/CT was found to be similar to 
contrast-enhanced CT in all sites of recurrence 
in a study by Sim et al. except peritoneal seed-
ing in which contrast-enhanced CT was more 
sensitive [41].

Evaluation of distant metastasis by PET alone 
is limited with reported sensitivity and specific-
ity of 85 and 74% in detection of liver metas-
tasis; 67 and 88% for lung metastases; 24 and 
76% for ascites; 4 and 100% for pleural carcino-
matosis; and 30 and 82% for bone metastases, 
respectively [21]. The results are better with a 
dedicated PET/CT system with a per-lesion-
based positive predictive value of up to 89% in 
detecting recurrence after surgical resection. A 

study by Park et al. demonstrated that among 
the 108 recurrence sites, lymph node and lung 
metastases showed a higher rate of 18F-FDG 
uptake while nearly half of bowel metastases 
showed negative uptake and all uptake in lymph 
nodes and bones were true positive [8].

Combined imaging with the higher sensitiv-
ity of CT and higher specificity of PET will be 
more helpful in these cases than either imaging 
alone (Figure 9).

Conclusion
18F-FDG-PET alone has a limited role in 
detecting and evaluating the local extent of 
primary gastric cancer with a low detection 
rate of early gastric cancer and variable uptake 
depending on histological subtype. PET/CT 

Figure 7. A 57‑year‑old male with a history of dysphagia. 
Esophagogastroduodenoscopy showed gastroesophageal junction mass extending 
into the cardia of the stomach, measuring approximately 4 × 6 cm. Biopsy showed 
adenocarcinoma as well as adjacent gastrointestinal stromal tumor. (A) Axial 
intravenous contrast‑enhanced CT after the administration of oral water as 
intraluminal contrast reveals stent extending across a large lobular mass at the level 
of the gastroesophageal junction. (B & C) Axial PET, fused PET/CT images at initial 
staging demonstrate intense 18F‑fluorodeoxyglucose activity within the large mass 
(arrowhead). Maximum standardized uptake value was 10.4. Qualitatively, this level 
of 18F‑fluorodeoxyglucose activity is much greater than adjacent liver and is nearly 
equal to renal collecting system. Intense 18F‑fluorodeoxyglucose activity is also 
identified within bulky perigastric lymph nodes (arrow). (D) Oblique reconstruction 
of the PET/CT with the same findings, but better demonstrating the perigastric 
lymph node metastases (arrow).
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has a better positive predictive value for lymph 
node metastasis compared with CT alone, 
with reasonable sensitivity for liver and lung 
metastasis. 18F-FDG-PET provides valuable 
information on tumor aggressiveness and esti-
mation of prognosis. The combination of PET/
CT overcoming the limitations of either modal-
ity alone and improving the system resolution 
will be more valuable in preoperative staging of 
gastric cancer, especially in evaluation of distant 
metastases.

Future perspective
PET/CT imaging in gastric cancer, with 
increased accuracy in preoperative staging 
precluding unnecessary surgery and increased 
sensitivity for detection of recurrence in post-
operative follow-up of patients, will be utilized 
more in the future in the correct clinical setting.

Prediction of early response to therapy for 
18F-FDG-avid tumors, which helps to estimate 
prognosis and survival rates, will help to monitor 
individualized therapy, preventing unnecessary 
prolonged chemotherapy and therapy-related 
toxicity.

Clinical utility of PET/CT will increase if 
the patient population is selected carefully. The 
selection parameters would depend on histo-
pathological subtype (intestinal vs nonintesti-
nal); stage (early vs advanced gastric cancer); 
and according to the baseline 18F-FDG tumor 
uptake (high vs low), which would increase the 
test sensitivity in detection rate of metastasis and 
prediction of therapy response.

Depending on histopathological subtype of 
tumor, new tracers such as FLT-PET and pos-
sibly new tracers and metabolic agents being 
developed may play a role to further increase 
PET usage. We still need better tracers for 
gastric cancer.

The clinical utility of PET/CT will further 
increase with application of better techniques 
such as good gastric distention and with future 
developments in dedicated PET/CT imaging 
systems with higher spatial resolution and faster 
imaging.

Figure 9. 65‑year‑old male evaluated for possible gastric ulcer. (A) Initial CT 
evaluation revealed mucosal thickening of the gastric body and an appearance 
suggestive of linitis plastica (arrowhead), with tumor infiltration of the fat anterior 
to the stomach as well as peritoneal and omental implants most prominent in the 
region of the splenic flexure (arrow). Esophagogastroduodenoscopy biopsy 
revealed poorly differentiated metastatic adenocarcinoma. (B) Oblique 
fused PET/CT images of same region demonstrate conclusively that the abnormal 
18F‑fluorodeoxyglucose activity seen on PET fuses to the gastric primary tumor 
(standardized uptake value maximum of 4.4) and the peritoneal implants 
(standardized uptake value maximum of 7.6).

Figure 8. A 76‑year‑old male presenting with loss of appetite and weight. 
Esophagogastroduodenoscopy revealed a large gastric ulcer in the lower stomach. Biopsy revealed 
invasive poorly differentiated adenocarcinoma with focal signet ring cell features. (A) Axial 
intravenous contrast‑enhanced CT image demonstrates marked focal thickening of the distal 
stomach/gastric antral wall (arrowhead) and enlarged suspicious perigastric and celiac axis lymph 
nodes (arrows). (B) Axial oral contrast fused PET/CT image demonstrates intense 
18F‑fluorodeoxyglucose accumulation in the area of distal gastric wall thickening with 
18F‑fluorodeoxyglucose avid mesenteric lymphadenopathy consistent with the primary tumor and 
locoregional nodal metastasis. These nodes are only 8 mm in short axis dimension on CT but are 
clearly 18F‑fluorodeoxyglucose avid compatible with metastasis. PET/CT in this case was 
complementary to multidetector CT. (C) Maximum intensity projection PET image of the whole body 
reveals the primary malignancy in the antrum of the stomach and two adjacent nodal metastases.
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Executive summary

 � PET/CT has an increasing role in gastric cancer imaging. With most of the published data still from studies performed with dedicated PET 
systems only, large clinical trials with dedicated and evolving PET/CT systems are still needed in the field.

 � Familiarity with a normal gastric 18F‑fluorodeoxyglucose (18F‑FDG) uptake pattern and tools to minimize gastric 18F‑FDG uptake are 
important for correct interpretation.

 �  18F‑FDG‑PET has wide variable uptake depending on the histopathological subtype, and careful selection of patient population is needed 
to detect the extent of disease.

 � For primary gastric cancer assessment with 18F‑FDG‑PET, several factors are important affecting the standardized uptake value, early 
gastric cancer or advanced gastric cancer, tumor size, intestinal versus nonintestinal subtype.

 � High specificity of PET for nodal disease may have a clinically significant impact on the choice of initial therapy. Limited sensitivity in 
lymph node detection with high specificity of up to 95%.

 � Whole‑body PET may increase detection of distant disease, unexpected additional carcinomas and change management of disease.
 � Whole‑body 18F‑FDG‑PET/CT has been found to be highly effective in detection of true recurrence, with an important impact on the 

clinical decision in a significant number of patients.
 �

18F‑FDG‑PET is a promising tool for the individualization of gastric cancer treatment, assessing early response to therapy and improving 
patient outcome.

 � Patients with significant histopathological responses to preoperative therapy also have better prognosis and higher survival rates.
 � In detection of primary gastric tumor, PET has low true positivity and true negativity but has high value for detection of recurrence, 

restaging and therapeutic monitoring.
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