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Usefulness of F-fluoro-2-deoxyglucose Positron Emission Tomography in Evaluation of
Gastric Cancer Stage

Na Ri Yoon, Jae Myung Park, Hee Sun Jung, Yu Kyung Cho, In Seok Lee, Myung-Gyu Choi, In-Sik Chung, Kyo Young Song1 and Cho
Hyun Park’

Departments of Internal Medicine and Surgeryl, The Catholic University of Korea, College of Medicine, Seoul, Korea

Background/Aims: The usefulness of 18F—fluoro-2-deoxyglucose (FDG)-PET in detecting primary cancer, lymph node metastasis,
and distant metastasis were studied in the gastric cancer patients.

Methods: The subjects were 392 gastric cancer patients who received FDG-PET and an abdominal CT test prior to surgery.
The results of FDG-PET and CT were compared with the surgical and pathologic results.

Results: The primary site detection rate of FDG-PET was 74.4%, 50.3% in early gastric cancer and 92.0% in advanced gastric
cancer. Detection rate was higher when tumors were larger than 3.5 cm, had deeper depth of invasion, and at a later stage
(p<0.05, respectively). In multivariate analysis, tumor size, spread of tumor cells beyond the muscle layer (=T2), and lymph
node metastasis were statistically significant factors in primary site detection rate. The sensitivity, specificity, and positive
predictive value of FDG-PET to lymph node metastasis were 59.6%, 88.8%, and 81.1% respectively, sensitivity being lower
compared to CT while specificity and positive predictive value were higher. Sensitivity, specificity, and positive predictive value
to distant metastasis were, respectively, 66.7%, 99.2%, and 88.0%, similar to CT. In 21 of the 392 patients (5.4%), synchronous
double primary cancers were detected.

Conclusions: In gastric cancer, usefullness of FDG-PET is limited to the advanced stage. Diagnostic value of this test was
not superior to CT. However, FDG-PET may be useful in detecting synchronous double primary cancers. (Korean J Gastroenterol
2012;59:347-353)
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Table 1. Characteristics of Study Population and Clinicopathologic
Findings

. n (%) or

Variables mean+SD
Age (>60 yr) 218 (55.6)
Sex (male) 264 (67.3)
Tumor size (cm) 5.0£3.4
Tumor location Upper 62 (15.8)
Middle 131 (33.4)
Lower 199 (50.8)

Differentiation Differentiated 157 (40.1)
Undifferentiated 235 (59.9)

Lauren classification Intestinal 165 (42.1)
Diffuse 121 (30.9)

Mixed 106 (27.0)

Depth of invasion® T1 165 (42.1)
T2 104 (26.5)
T3 7 (24.7)

T4 6 (6.6)

Lymph node metastasis® NO 201 (51.3)
N1 88 (22.4)
N2 65 (16.6)

N3 8 (9.7)

Distant metastasis® MO 341 (87.0)
M1 1 (13.0)

@According to the 6th Union International Contra la Cancrum
classification.

Sensitivity | Specificity
3.0cm 62% 7%
3.5¢cm 70% 68%
4.0 cm 75% 63%
4.5cm 83% 56% Fig. 11'8 Detection rate of gastric cancer
with ~F-fluoro-2-deoxyglucose (FDG)-
T T PET according to tumor size.
0.0 0.2 0.4 0.6 0.8 1.0 ROC, receiver operating characteri-
1-specificity stic.
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Table 2. Gastric Cancer Detection Rate according to Clinicopathologic Parameters

FDG uptake in the primary gastric cancer

p-value
Undetectable (n=100) Detectable (n=292)
Age (yr) <60 (58.0) 116 (39.7) <0.01
=60 2 (42.0) 176 (60.3)
Sex Male 5 (65.0) 199 (68.2) 0.62
Female 35 (35.0) 93 (31.8)
Tumor size (meanzSD, cm) 3.0+2.1 5.7+£3.5 <0.01
Gross type EGC 84 (84.0) 84 (28.8) <0.01
AGC 6 (16.0) 208 (71.2)
Tumor location Upper 1 (11.0) 51 (17.5) 0.43
Mid 8 (38.0) 93 (31.8)
Lower 1 (51.0) 148 (50.7)
Differentiation Differentiated 5 (45.0) 115 (39.4) 0.35
Undifferentiated 5 (55.0) 177 (60.6)
Lauren class® Intestinal 8 (48.5) 105 (39.3) 0.10
Diffuse 2 (32.3) 82 (30.7)
Mixed 9 (19.2) 80 (30.0)
Depth of invasion® T1 2 (82.0) 83 (28.4) <0.01
T2 3 (13.0) 91 (31.2)
T3 5 (5.0) 92 (31.5)
T4 0 (0.0) 6 (8.9)
Lymph node metastasis® NO 89 (89.0) 112 (38.4) <0.01
N1 6 (6.0) 2 (28.1)
N2 4 (4.0) 1 (20.9)
N3 1 (1.0) 7 (12.7)
Distant metastasis” MO 99 (99.0) 242 (82.9) <0.01
M1 1 (1.0) 0 (17.1)
Numbers in parentheses are percentages.
FDG, 18F—fluoro—2—deoxyglucose; EGC, early gastric cancer; AGC, advanced gastric cancer.
@26 cases are missing; t’according to the 6th Union International Contra la Cancrum classification.
Table 3. Logijstic Regression Model for Factors Influencing Detec- FDG-PET ﬂA}OﬂH = HE & 001: Ql 73‘(’)‘7} OEJHEHE
tion Rate of Primary Gastric Cancer in FDG-PET A 248 Hol ALH Yy hgo] =9it}
OR (95% ClI) p-value (96.0% vs. 4.0%, p<0.01). YAHo A% FDG-PET
Age (yr) 1.03 (1.003-1.051) 0.029 AAol A fdrg A oAl A7 A 3490 FSET
Tumor size (cm) 1.17 (1.027-1.341) 0.019 %J_Zﬂ‘;ﬁo] L]_E]-%o] ‘1'3"‘9\1—1:]'(96-0% vs. 4 . p=0.02).
Depth of invasion (T2-4 vs. T1) 3.28 (1.616-6.674) 0.001
Lymph node metastasis 3.80 (1.736-8.297) <0.001
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Table 4. Diagnostic Yields of FDG-PET and CT for Detection of Lymph Node and Distant Metastasis in Gastric Cancer

A. Lymph node

Pathology, n (%)

. . Sensitivity  Specificity PPV NPV Accuracy
+ —
Lymph node metastasis (+) Lymph node metastasis (—) %) %) %) %) %)
Positive Negative Positive Negative
FDG-PET 99 (59.6) 68 (40.4) 23 (11.2) 182 (88.8) 59.6 88.8 81.1 73.2 75.8
CT 118 (70.7) 49 (29.3) 36 (17.6) 169 (82.4) 70.7 82.4 76.6 775 77.0
B. Distant metastasis
Pathology, n (%)
. . . . Sensitivity Specificity PPV NPV Accuracy
+ —
Distant metastasis (+) Distant metastasis (—) %) %) %) %) %)
Positive Negative Positive Negative
FDG-PET 22 (66.7) 11 (33.3) 3 (0.8) 356 (99.2) 66.7 99.2 88.0 97.0 96.4
CT 25 (75.8) 8 (24.2) 1 (0.3) 358 (99.7) 75.8 99.7 96.2 97.8 97.7

FDG, 18F—fluoro—2—deoxyglucose; PPV, positive predictive value; NPV, negative predictive value.
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