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Comparison between FDG Uptake and Clinicopathologic and
Immunohistochemical Parameters in Pre-operative PET/CT Scan of Primary
Gastric Carcinoma
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Purpose: The purpose of this study was to find out what clinicopathologic or immunohistochemical parameter that may
affect FDG uptake of primary tumor in PET/CT scan of the gastric carcinoma patient. Materials and Methods:
Eighty-nine patients with stomach cancer who underwent pre-operative FDG PET/CT scans were included. In cases with
perceptible FDG uptake in primary tumor, the maximum standardized uptake value (SUVmax) was calculated. The
clinicopathologic results such as depth of invasion (T stage), tumor size, lymph node metastasis, tumor differentiation
and Lauren’s classification and immunohistochemical markers such as Ki-67 index, expression of p53, EGFR, Cathepsin D,
c-erb-B2 and COX-2 were reviewed. Results: Nineteen out of 89 gastric carcinomas showed imperceptible FDG uptake
on PET/CT images. In cases with perceptible FDG uptake in primary tumor, SUVmax was significantly higher in T2, T3
and T4 tumors than T1 tumors (5.843.1 vs. 3.7£2.1, p=0002. SUVmax of large tumors (above or equal to 3 cm) was
also significantly higher than SUVmax of small ones (ess than 3 cm) (5.7£32 vs. 37120, p=0002. The intestinal types
of gastric carcinomas according to Lauren showed higher FDG uptake compared to the non-intestinal types (54128 vs.
37£13, p=0003. SUVmax between p53 positive group and negative group was significantly different (6.0£2.8 vs.
44£30, p=0035. No significant difference was found in presence of LN metastasis, tumor differentiation, Ki-67 index,
and expression of EGFR, Cathepsin D, c-erb-B2 and COX-2. Conclusion: T stage of gastric carcinoma influenced the
detectability of gastric cancer on FDC PET/CT scan. When gastric carcinoma was perceptible on PET/CT scan, T stage,
size of primary tumor, Lauren’s classification and p53 expression were related to degree of FDG uptake in primary
tumor. (Nucl Med Mol Imaging 2009;43(1):26-34)
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Table 1. Histologic Subtype of Gastric Cancer

Histologic subtype Number of cases

Tubular adenocarcinoma

Mucinous carcinoma

Signet-fing cell carcinoma

Tubuiar + mucinous

Tubular + signet-ing cell

Mucinous + signet-ing cell

Tubular + mucinous + signet-ring cell

_._-()MQ)_.B

Total 89
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Table 2. Clinicopathologic and Immunohistochemical Parameters

Parameter Detectable (n=70) Undetectable (n=19)
T stage n 26 16
12 33 3
3 10 0
T4 1 0
Tumor size < lcm 4 5
1-3cm 21 8
< 3cm 45 6
Lauren’s Intestinal 35 8
classification Non-intestinal 35 1
P53 Positive 41 12
expression Negative 26 5
Missing data 3 2

Figure 1. Gastric ulcer with irregular margin was detected by endoscopy (A). Axial PET/CT (B) and PET MIP (C) images

showed mild and diffuse FDG uptake but no focal uptake in the stomach. Tubular adenocarcinoma was confirmed by
operation and depth of invasion was within the submucosa (T1).
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Figure 2. PET/CT images (A) showed infense focal FDG uptake (SUVmMax 8.5) in gastric antrum. Circumferential
wall thickening of the distal antrum was noted in the enhanced CT image (B). The histologic result was
fubular adenocarcinoma and infesfinal type according fo Lauren. Also, pb3 was positive in immuno-
histochemistry.

0

Figure 3. Enhanced CT (A) showed focal concentric gastric wall thickening in posterior wall of antrum. In
the PET/CT images (B). mild FDG uptake (SUVmMax 3.2) was nofed in corresponding site. The histologic result
was tubular adenocarcinoma and diffuse type according to Lauren,
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Figure 4. PET/CT images showed focal FDG uptake (SUVmMax 3.2) in the gastric antrum (A). In the enhanced
CT image (B). focal wall thickening with mild perigastric infiltration was noted in the gastric angle. Tubular
adenocarcinoma was confirmed by operation, and p53 was negative in immunohistochemistry.
Table 3. Mean SUVmax of Gastric Cancers According to Clinicopathologic Parameters
Clinicopathologic parameter n Mean SUVmMax p-value
Histology Tubular 65
Mucinous or signet - ring cell 5 2(2):_:?8 0.101
LN metastasis Positive 36 5‘ 5;2' 6 0.451
Negative 34 4'5;3'3 '
T stage T 26 3'7;2'] *0.007
T2 33 ia '
6.1£3.3
13, T4 11 52420
Turmnor size < lem 4 3'0;0‘ 4 0,021
1-3cm 21 3'9;2'1 )
< 3cm 45 5739
Differentiation Well 9 3'5;] '3 0118
Moderate 23 5'8;2'7 '
Poorly 34 5< ] ;3.3
Missing data 4 5‘ 412'8 *0.003
Lauren’s classification  Intestinal 34 3'7;]'3 '
Non-intestinal 26 o
Missing data 10
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3 (intestinal type) 1ol W wrd (diffuse type) ¥ <8
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BT FFe) AW Zok Akst ohfel F9
(Fig. 1). 1el& 9o Avrz ez #2 A2 ¥ FDG 43
£ R 9 1919 SUVE SAs57] o8& 3R o
)

HA 18o= A HAl 2
Ao A F3hg A 7T A= HolA fstth dA
3t FDG A37E AD 7000(78.7%) ¢ /8153

2 WYz NsleE ESS Table 29 2Tk 999 FDG



SHEX| QL YN A 2ATIo| KIZ & PET/CT AZHOIAM FOG 47| =0 Yap|siy & HAT A TESTHO| i
Table 4. Mean SUVmax of Gastric Cancers According to Immunohistochemical Parameters
Immunohistochemical parameter n Mean SUVmMax p-value
053 Negative 4] 4.4+3.0 *0.035
Coerb-B? Positive 26 6.0+2.8
Negative 57 5130 0.783
Positive 10 4.8+30
COX2 Negative 36 51+3.3 0,720
Positive 31 4927
EGFR Negative 55 50231 0.891
. Positive 12 49+25
Cathepsin D Negative 27 £3:03 0.098
Ki67 Positive 40 55+3.3
0-20% 22 43124 0.579
21-60% 23 5129
61-100% 22 56+3.5
*Significant at P<0.05.
Table 5. Multipie Regression Analysis
Parameter Regression coefficient p-value
Histological type -1.444 0.196
Tumor size -0.108 0.485
T stage 0.752 0.160
Lauren’s classification -0.310 0.460
P53 expression 1.486 *0.019
*Significant at P<0.05.
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