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Findings of F-18 FDG Whole Body PET in Patients with Stomach Cancer
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Abstract

Purpose: Stomach cancer is one of the most common malignancies in Korea, but there is no report
on FDG PET in patients with stomach cancer. We observed findings of FDG PET in patients with
stomach cancer. Materials and Methods: In 13 patients with pre-operative stomach cancer, PET and
CT were performed. Primary lesion and regional lymph nodes detection were analyzed. Correlation
between FDG uptake ratio and each prognostic factor of primary lesion was analyzed. in 19 patients
diagnosed as recurrence or displaying suspicious symptoms, conventional work up including tumor
marker and PET were performed. Recurrence detection of anastomotic site, distant metastasis, and
tumor marker elevation were analyzed. Results: Sensitivity for primary lesion detection was 83.3% (CT
71.4%) and two submucosal lesions were undetected. FDG uptake ratio was variable and had no
correlation with invasion-depth, size, Borrmann type, staging and differentiation. Sensitivity for regional
lymph node detection was 58.3% (CT 58.3%) and the lesions less than 1cm were undetected. Sensitivity
for recurrence detection was 100% but there were three false positives. Sensitivity for distant metastasis
detection was 64.3% and significantly higher than that of conventional work-up (21.4%). Average of tumor
marker level in patients who were confirmed as recurrence was higher than false positive. Conclusion:
PET is more useful than conventional work up in distant metastasis detection when recurrence is
suspected. In pre-operative stomach cancer, PET is comparable to CT for detection of primary lesion

and regional lymph node metastasis and detection of distant metastasis requires further study. (Korean
J Nucl Med 2001:35:301-312)
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Table 1. PET and Pathologic Findings of Primary Lesion in Preoperative Stomach Cancer

Case Differentiation Primary size  Invasion Borrmann Staging Uptake ratio Visual

1 poor 3X25 Submucosa  EGC IHa - No

2 poor 55X%5 Submucosa  EGC ! - No

3 poor 7X75 Serosa I v 1.2 mild

4 poor 7X4 Serosa 1] llla 14 mild

5 poor 55x45 Muscle I Il 14 mild

6 poor 11 X6 Serosa v llla 1.5 Moderate
7 poor 9Xx11 Serosa v v 15 Moderate
8 moderate 45X%4 Subserosa I il 16 Moderate
9 poor 4X35 Serosa ([ llla 18 Moderate
10 moderate 5X4 Serosa 1 lllb 19 Moderate
1 poor 5X55 Subserosa I llla 2.7 Prominent
11 well 55%x45 Serosa I [[fs] 28 Prominent
12 moderate 65%x4.8 Subserosa I v 32 Prominent
13 moderate 6X7 Serosa Il [} 44 Prominent

Uptake ratio means primary lesion FDG uptake ratio, caiculated mean SUV of primary lesion divided by mean SUV
of normal stomach wall. There are no statistical significance between uptake ratio and the other prognostic

parameters.

S

Fig. 1. FDG uptakes of stomach cancer are various. Left shows mild uptake (uptake ratio is 1.4), middle shows
moderate uptake (uptake ratio is 1.8) and right shows prominent uptake (uptake ratio is 4.4).
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Fig. 2. CT shows two gastric lymph nodes and one left gastric lymph node. PET shows one gastric lymph
node and one left gastric lymph node.

Table 2. Regional Lymph Node Detection of PET and CT in Preoperative Cases

pathologic proven LN location size (cm) Differentiation ~ PET CT
left gastric 3 Poor + +
left gastric 3 Well + +
Celiac 3 Poor + +
left gastric 2 Poor + +
Celiac 2 Poor + +
common hepatic 2 Poor + +
Paraaortic 1 Poor + -
splenic hilum <] Poor - +
left gastric < Modetate - -
left gastric < Poor - -
common hepatic <] Poor - -
common hepatic < Well - -
common hepatic < Moderate - -

Size of detected lymph node is larger than undetected and statistically significant. There is no statistical significance

between lymph node detection and differentiation.
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Fig. 3. Detection of mediastinal metastasis and intraperitoneal metastasis in preoperative patient
with stomach cancer. Focal hypermetabolic lesions were seen in mediastinum and
peritoneal cavity adjacent to right side of L4 spine body on PET. Mediastinal metastasis
was confirmed clinically and peritoneal metastasis was confirmed pathologicaily.
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Table 3. Recurrence Evidence and Detection of PET and Conventional Study

Suspected Evidence  PET Conventional Study
Case Plan change
of Recurrence
1 Ascites ] TN FN N FN -
2 Abdominal mass 33383 TN TP TN " -
3 CA19-9 & CEA (+) 124 TN FN TN FN -
4 CA19-9 & CEA () 149 TN TP TN FN Palliative op + chemo
5 9 (+) 40 TN FN TN FN -
6 9 (+) 216 ™ FN ™ FN -
7 9 (+) 182 FP FN ™ N -
8 9+ 58.3 FP FP TN N -
9 CA13-9 () 7151 FP N N N -
10 9 () 77 N ™ ™ ™ -
1 CA19-9 (+) 167 N TP TN FN  Explorelapa & observation
12 9 (+) 83 TN P TN FN  Chemo
13 9 (+) 736.51 TN TP TN FN  Chemo
14 Endoscopic Bx (+) 209 TP TN TP ™N -
15 Endoscopic Bx (+) not TP TP TP FN  Chemo
16 Endoscopic Bx (+) not TP TP TP FN  Paliative op + chemo
17 Endoscopic Bx (+) 7749 TP FP TP TN Explorelapa + chemo
18 Liver metastasis 73.76 N TP TN ™ -
19 Neck mass not TN TP TN w -

Detection was d|V|ded into kocal and distant Local refers to an anastomotic site or adjacent area where endoscopy
could find recurrence. Distant refers to all the other areas. Plan changes were implemented by the clinician when
there was a discrepancy between PET and conventional study results. Explorelaparostomy & observation denote
that initially PET was suspected as FP (false positive) due to explorelaparostomic result, so observation was
performed. PET findings returned TP (true positive) throughout the follow-up. Explorelaparostomy + chemotherapy
denotes that exploelaparostomy was performed due to FP of PET. Local recurrence was found to be unresectable,
so chemotherapy was performed.
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Fig. 4. This case (recurrence case 4) was proven as recurred stomach cancer presented as
small bowel metastasis. Recurrence was suspected as elevated CA19-9 (149 U/ml),
but CT showed diffuse intestinal wall thickening in front of left kidney. PET showed
focal hypermetabolism in thickened intestinal wall area. Palliative operation with
chemotherapy was done and small bowel metastasis was confirmed.
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Table 4. Detection of Recurrence on PET and Con-
ventional Study in Recurrent Stomach
Cancer with Tumor Maker Elevation

conventional study PET
Recurrence
() ) () -
+) 3 8 7 4
) 0 3 2 1

Sensitivity of PET is 63.6% and conventional study
in 27.3%. Sensitivity of PET is significantly higher
than conventional study (2 = 4, p<0.05).

of A Agks|olar 3eflollA= 71E HAIAE Zgh
wlo] oful st 7+ 63.6%9F 27.3% & PETOlA]
ols}A] ZQhekx =4, p<0.05)(Table 4).



Kim, et al. Findings of F-18 FDG Whole Body PET in Patients with Stomach Cancer 309

CA19-9 (U/ml)
77
(285)
X
200 4
. X(141)
° x
100 -
. 77
e
X
TP FN FP IN

Fig. 5. CA19-9 Elevation of PET Subgroups (TP, TN,
FP, FN) in Tumor Marker Elevation only Cases
Average of TP is higher than FP but there is
no statistical significance.
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