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Patterns of FDG Uptake in Stomach on F-18 FDG Positron Emission
Tomography: Correlation with Endoscopic Findings

Min Jeong Chae, MD., Gi Jeong Cheon, M.D., Sang woo Lee MDD, Byung Hyun Byun, MD,
Sungeun Kim, MD,, Yu Chul Kim, M.D.1, Chang Woon Choi, MD., and Sang Moo Lim, M.D.

Departments of Nuclear Medicine and Internal Medicine', Korea Cancer Center Hospital, Korea Institute of
Radiological and Medical Sciences, Seoul, Korea.

Purpose: we often find variable degrees of FDG uptake and patterns in stomach, which can make difficult to
distinguish physiologic uptake from pathologic uptake on FDG PET. The purpose of this study was to find out the
significant findings of stomach on FDG PET. Materials and Methods: Thirty-eight patients who underwent both
FDG PET and endoscopy within one week from Jun. 2003, to Aug. 2004 were included in this study. We reviewed
38 patients (18 for medical check up, 15 for work up of other malignancies, and 5 for the evaluation of stomach
lesion). Their mean age was 56 years old (range:32~79), men and women were 28 and 10, respectively. Two
nuclear physicians evaluated five parameters on FDG PET findings of stomach with a consensus: 1) visual grades 2)
maximum SUV (max.SUV) 3) focal 4) diffuse and 5 asymmetric patterns. We correlated the lesions of FDG PET
findings of stomach with those of endoscopy. We considered more than equivocal findings on FDG PET as
positive. Results: The six of 38 patients were proven as malignant lesions by endoscopic biopsy and others were
inflammatory lesions (ulcer in 3, chronic atrophic gastritis in 12, uncommon forms of gastritis in 5),
non-inflammatory lesions (n=3), and normal stomach (n=9). By the visual analysis, malignant lesions had higher
FDG uptake than the others. The max.SUV of malignant lesions was 7.95+4.83 which was significantly higher than
the other benign lesions (2.9+0.69 in ulcer, 3.08£12 in chronic atrophic gastritis, 32149 in uncommon forms of
gastritis (p=0.044). In the appearance of stomach on FDG PET, malignant lesions were shown focal (5 of 6) and
benign inflammatory lesions were shown diffuse (9 of 20) and asymmetric (14 of 20). Benign lesions and normal
stomach were shown variable degrees of uptake and patterns. Some cases of benign inflammatory lesions such as
ulcer and gastritis were shown focal and mimicked cancerous iesion 4 of 15). Conclusion: Castric malignant
lesions had higher FDG uptake and focal pattern. However, benign inflammatory lesions had moderate degrees of
uptake and diffuse and asymmetric pattemns rather than focal. It is difficult to differentiate between benign lesions
including normal.(Korean J Nucl Med 39(6):456-463, 2005)
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Table 1. Patients Chracteristics

Number of Patients 38

56(range:32~79)
male;28, female; 10

Age (year)

Gender(no.”)

Diagnosis
Esophageal cancer
Lymphoma
Advanced gastric cancer(AGC)
Gastric lymphoma
Lung cancer
Lung cancer, AGC
Mandibular cancer, AGC
Sigmoid cancer
Medical check-up
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*number of patients.
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Fig. 1. Visual grades according to the degree of FDG uptake.
Degrees of FDG uptake in stomach on PET scan are scored by
5 point-grade compared with those of liver, Gradel(A), 2(B).
3(C). 4(D). 5(E). Arrows point out the stomach,

radioactive concentration in tissue(MBq/g)

SUV = —— - -
injection dose(MBq) /patient’s body weight(g)

3) ¥4 WA A3 ¥d(pattern) 22 WA, F4F<
(focal) A& W7l }3}% RAolth, FAHA H4F ¥ 4
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2 #9s }%i‘:‘r(Flg 2A). 4) FAHprojection)
°ﬂH E 7 JE AV 99 HF e
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- trans-axial viewoll A Y1 elAx HF=E okito] Tl
A AAAE EH3HTH(Fig. 2C). 2 ARl thate], %A
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2, Buf g equivocal) AT YHOE 7hFEe] SAHL

A3,

Fig. 2. Pattemns of FDG uptake. Patterns of stomach FDG
uptake on PET scan are classified into focal (A). diffuse (B) and
asymmetry (C) pattems.
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Table 2. Comparison of PET Findings with Endoscopic Results

BIA Q| F-18 FDG PETOIAM 20I= Ri(stomach) @l w5 24t

PET visual grade Max.SUvV Focal Diffuse Asymmetry
(n.%) (meanS.D) (n.%) (n.%) (n.%)
endoscopy (range)
Cancer grade 4(33) 7.9+4.83 5, 83 117 3, 80
grade 5(67) 31 ~ 152
Ulcer grade 3(67) 2.9+0.69 1, 33 1,33 3,100
grade 4(33) 19 ~ 33
Chronic grade 2(25) 3.08+1.2 3. 25 8, 67 8, 67
Atrophic grade 3(42) 1.9 ~ 64
Gastritis grade 4(25)
grade 5(8)
Uncommon grade 2(40) 3.2+1.49 0 2,40 3, 60
Forms of grade 3(20) 1.6 ~ 56
Gastritis grade 4(40)
Polyp grade 3(50) 2.3+0.72 0 0 1, 33
grade 4(50) 18 ~ 31
Gastric varix grade 1(100) 19 0 0 0
Normal grade 2(11) 29:0.6 0 4, 44 3,33
grade 3(67) 19 ~39
grade 4(22)
*maximum SUV.
** | signigicant, *
,_.:—\ n.s.: no significant > ' *, signigicant,
% 5 [eeeoe . a 15 e . n.s,: no significant
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Cancer Ulcer Chr.gastritis® Uncom. Non-inflam. Normal 1 E n.s
gastritist  lesion¥

*chronic atrophic gastritis, tuncommon forms of gastritis, $non-inflammtory Jesion

Fig. 3. Distribution of degree of FDG uptake of stomach on PET
scan bosed on visual analysis. Malignant lesions are showing
high grade uptake but other benign lesions and physiologic
uptake are variable.,

2) Max.SUVel 1o oA W A9 79544 38(mean+
SD), A 292069, ¥+ A9 3.08+12, 718k 4 3215
HH5d ¥ 231072, A 9 24 28710622 72

ElsttH(Fig. 4).
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Fig. 4. Distribution of maximum SUV of stomach on FDG PET. The
max.SUV of malignant lesions are more than 3.1(range: 3.1~15.2).
Those of benign lesions are less than 5.6(trange: 1.6~5.6). The
max.SUV of physiologic uptake are less than 3.9(range: 1.9~3.9).
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Table 3. Clinical Significance According to Patterns of FDG Uptake

Focal Diffuse Asymmetry
+ - o] + - p + p
Cancer 5 1 0.002 1 5 0.17 3 3 025
Inflam. 4 16 1 9 14 6
Non-inflarn." 0 3 0 3 1 2
Normal 0 9 4 5 3 6
+positive, -negative, inflammatory lesions,  non-inflammatory lesions
Table 4. Diagnostic Avility of Individual Parameters
Visual grade Max.SUvV Focal Diffuse Asymmetry
grade 4 5 3.1 7.9
Sensitivity (%) 100 83 100 67 83 17 50
Spec:ﬂcn‘y ©6) 63 97 63 100 88 53 44
PPV (%) 33 83 33 100 56 6 14
NPVF (%) 100 97 100 94 97 77 82
‘maximum SUV, " positive predictive value, ¥ negative predictive value.
Table 5. Clinical Significance According to Patterns of FDG Uptake in Stomach of Benign or Physiologic State
Focal Diffuse Asymmetry
+ P + - p + - p
Ulcer 1 2 0.27 1 2 0.32 3 0 0.26
Chr.gastritis 3 9 8 4 8 4
Uncom.gastritis 0 5 2 3 3 2
Non-inflam. 0 3 0 3 1 2
Normal 0 9 4 5 3 6
+ positive, -negative, ‘chronic atrophic gastritis, T uncommon forms of gastritis, ¥ non-inflarmmatory lesions
(positive) 91 ol7F 21%olAx o4 =W 39, A% 38 EBEEXE BHAY, maxSUVE 308:117 otk AL 4
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