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ABSTRACT

Background/Aims: The usefulness of '*F-fluorodeoxyglocose positron emission
tomography-computed tomography ('*F-FDG PET-CT) in the staging, predicting prognosis,
and detecting post-operative recurrence of gastric cancer has been reported in many studies.
However, the role of PET-CT for early gastric cancer (EGC) was undetermined due to its low
sensitivity. The aim of this study was to assess the usefulness of '*F-FDG PET-CT according
to gastric cancer morphology.

Methods: We retrospectively reviewed of 206 patients who had undergone PET-CT due to
gastric cancer from June 2009 to June 2012. Among them, 120 patients were analyzed after
exclusion of 86 patients who had undergone PET-CT for follow-up, those who had malt-
lymphoma, those who underwent endoscopic submucosal dissection and etc. A total of 65
patients underwent gastrectomy. We also reviewed postoperative pathologic staging and
maximum standardized uptake value (SUVmax) of PET-CT.

Results: The mean age of the enrolled 120 patients was 63 + 13 years old, male to female
ratio was 77 (64.2%) to 43 (35.8%). According to endoscopic gross morphology, 48 patients
classified as the EGC (40%) and 72 patients as advancing gastric cancer (AGC) (60%) groups.
Compared with the EGC group (n=48), the AGC group (n=72) showed significantly higher
rate of positive '*F-FDG uptake of primary lesions (86.1% vs. 14.6%, p < 0.001) and lymph
nodes (48.6% vs. 10.4%, p<0.001), and higher SUVmax of primary lesions (7.87+3.44 vs.
5.40+2.49, p=0.07). Among 65 patients who underwent gastrectomy, the ECG group was 31
(47.7%) and the AGC group was 34 (52.3%) according to pathologic results. Among 31
patients with EGC, elevated type (type I and I1a) showed significantly higher rate of positive

'""F-FDG uptake than flat or depressed types (IIb, IIc, and III) (55.6% vs. 13.6%, p=0.027).



Conclusions: Although '*F-FDG PET-CT has low detection rate for EGC as compared with
AGC, PET-CT showed higher rate of positive uptake for elevated type of EGC than flat and

depressed type.

Key Words: Gastric cancer, PET-CT
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206 who underwent BF-FDG
PET-CT after stomach cancer
diagnosed

exclusion

Total: 120

Operation: 65

Fig. 1. Patients enrollement

exclusion

Diagnosed stomach cancer before 2009 79
Gastric MALT lymphoma: 4
Gastrointestinal stromal tumor: 3

Transfer to other hospital: 24
Palliative treatment: 11
Follow up loss: 11
Who underwent '®F-FDG PET-CT

but pathology negative: 1
Endoscopic submucosal dissection: 8




2. FHRYSTHSEY
BE A HAH A4 6AZ 014 BAGIYSH HAF H BIAS 200 mg/dL O[S

BF-FDGZ 629 MBq/kgQ® H ZARSIL 0|F 1A|7H SoF ArfoM orEst 3 =

[ _ T =

mjo

A|SSEQICt 2= 8F-FDG PET-CT &= Biograph 40 PET/CT scanner (Siemens Medical Solutions,

Hoffman Estates, IL, USA)Z 0|23}

Mkt

FHSIRALE A Z2a2dE CT AZH0| 2hXte| FIHE
71O ZLCHEIRTK] O] R /D, O|= PET AZHO| CT AzHap 22 HR|OA bedd
28 6-8 HIEZ EHIHEL|QUCE FAO| XYxTH2 iterative reconstruction algorithmS 2 S| QULCt ot
Yo| wolst MEI7t BF-FDG PET-CT g2 TEsIien, FH Ha 9 Fof Hidl
TAMOE BF-FDG 9F7t B7tE 40| ALARLS WFE LYoz HFstct 2[4,

Aoz mEEl 2 HHO CisiMe EZESHEF A a=(standardized uptake value, 0|5} SUV)E

=M1, maximum SUV (SUVmax) ZfS BIEHO| SUV CHEZICEZE AL

BH2351%0M, Lauren 2 5= diffuse, intestinal, mixed2 S 2SIGCE? HE Soj= 2=Z™ HO|,
NAZFY AHE, DT AW, " AW o8E 2712 2ol geirt

SN
ol
N
Hr
Ju

10



2L 7% Edition of the American Joint Committee on

I

H

Cancer Staging Manual Stomach® of Mz} 2&3}

2 ol SRAcht

o

|.

(e)
[=]

o
xR

H

.
o

X
(s

xr
I

1]

2712 (Statistical package forthe Social Science, SPSS Inc, Chicago, IL,

1T

&4 242 SPSS 180

USA)S A}

5, 8

g2, IAH, AR,

g,

SN

X2 7|31 SCt

il

Ik

o=
HT

8l

student’s t-test

Hln=

Fisher 9|

—
—

B0

5 HECH

7|=0 2 SFRUL

=
=

7old2 P gt 005

S|
~

&

11



R

63 + 13 A

I|ACHTable 1).

=z

2 (21%),

b

(1%) =0|RULCt.

ol

cCro
L=

F

X
(s

o

o o
TP

o

18F_FDG  PET-CT

62.5%(75/120),

EL ]

EXFOI A

o SUVmax Zf2 7.62+342 RS 33.3%(40/120)2| =2t

H
[=]

57.5%(69/120)% 10

AL UL

F

ol

0l

F0
wa

12



Table 1. Baseline Clinicopathologic Characteristics of Total Patients (n=120)

Variables Number of Patient (%)
Age (years) 63 + 13
Sex
Male 77 (64.2)
Female 43 (35.8)
BMI (kg/m?) 228 + 34
Smoking 24 (22.9)
Alcohol 28 (26.7)
DM 14 (11.8)
HTN 36 (30.3)
Hyperlipidemia 6 (5.2)
EGC/AGC (endoscopic findings)
EGC 48 (40.0)
AGC 72 (60.0)
Location
Antrum 75 (62.5)
Angle 10 (8.3)
Lower body 5@.2)
Mid body 18 (15.0)
High body 54.2)
Cardia 6 (5.0)
Fundus 1 (0.8)
Preoperative histology
Well differentiated 21 (21.0)
Moderate differentiated 37 (37.0)
Poorly differentiated 29 (29.0)
Signet ring cell carcinoma 12 (12.0)
Mucinous adenocarcinoma 1 (1.0

BML body mass index, DM: diabetes mellitus, HTN: hypertension, EGC: early gastric cancer, AGC:
advanced gastric cancer
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Table 2. Comparison of 8F-FDG PET-CT SUV Uptake Between Endoscopic EGC and AGC (n=120)

Variables EGC (n=48) AGC (n=72) p-value
Age 60 + 12 66 + 13 0.009
Sex 0.484
Male 29 (60.4%) 48 (66.7%)
Female 19 (39.6%) 24 (33.3%)
Smoking 9 (19.1%) 15 (25.9%) 0.332
Alcohol 9 (19.1%) 19 (32.8%) 0.117
DM 6 (12.5%) 8 (11.3%) 0.838
HTN 16 (33.3%) 20 (28.2%) 0.547
BMI 233 £ 35 224 + 33 0.191
Diagnostic yield of stomach CT 8 (16.7%) 67 (93.1%) <0.001
PET-CT stomach 8F-FDG uptake 7 (14.6%) 62 (86.1%) <0.001
SUVmax 540 £ 249 7.87 £ 344 0.07
(3.0-10.0) (3.2-20.9)
PET-CT LN BF-FDG uptake 5 (10.4%) 35 (48.6%) <0.001

EGC: early gastric cancer, AGC: advanced gastric cancer, DM: diabetes mellitus, HTN: hypertension,

BMIL body mass index, CT: computed tomography, PET: positron emission tomography, ¥F-FDG:

18F-fluorodeoxyglucose, SUV: standardised uptake value, LN: lymph node
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Table 3. Baseline Clinicopathologic Characteristics of Patients Underwent Gastrectomy (n=65)

Variables Number of Patient (%)
Age (years) 63 + 13
Sex

Male 41 (63.1)

Female 24 (36.9)
EGC/AGC

EGC 31 (47.7)

AGC 34 (52.3)
Location

Distal 53 (81.5)

Mid 11 (16.9)

Proximal 1(15)
Lauren classicification

Intestinal type 29 (49.2)

Non-intestinal type 30 (50.8)
Diagnostic yield of Stomach CT 41 (63.1)
PET-CT stomach 8F-FDG uptake 37 (56.9)
18F-FDG PET-CT SUVmax 743 + 331 (3.2-19.1)
PET-CT LN BF-FDG uptake 14 (21.5)

EGC: early gastric cancer, AGC: advanced gastric cancer, DM: diabetes mellitus, HTN: hypertension,
BMIL body mass index, CT: computed tomography, PET: positron emission tomography, ¥F-FDG:
18F-fluorodeoxyglucose, SUV: standardised uptake value, LN: lymph node, Distal: antrum, anlge,
Mid: body, Proximal: fundus, cardia
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Table 4. Comparison of ®F-FDG PET-CT SUV Uptake Between Undectable and Detectable Primary

Lesion (n=65)

Variables Undetectable (n=28) Detectable (n=37) p-value
Age 57 + 12 68 + 11 < 0.001
Sex 0.839
Male 11 (61.1%) 30 (63.8%)
Female 7 (38.9%) 17 (36.2%)
BMI 23.0 + 3.3 23.0 + 35 0.980
Gross type < 0.001
EGC 23 (82.1%) 8 (21.6%)
AGC 5 (17.9%) 29 (78.4%)
PET CT LN 18F-FDG uptake 5 (17.9%) 29 (78.4%) < 0.001

BML body mass index, EGC: early gastric cancer, AGC: advanced gastric cancer, PET: positron

emission tomography,

fluorodeoxyglucose

computed tomography, LN: lymph

19
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Fig. 1. EGC elevated type. (A) EGC type I, adenocarcinoma, well differentiated. ®F-FDG PET-CT
showed SUVmax 4.7, prominent focal FDG uptake, which was revealed as T1bN1MO after
gastrectomy. (B) EGC type I, adenocarcinoma, moderately differentiated. ®F-FDG PET-CT showed
SUVmax 9.6, intense focal FDG uptake, which was revealed as T1laN1MO after gastrectomy. (C)
ECG type Ila, adenocarcinoma, poorly differentiated. 8F-FDG PET-CT showed SUVmax 7.6, intense
focal FDG uptake, which was revealed as pT1bN1MO after gastrectomy

21



Fig. 2. EGC flat or depressed types (A) EGC type IIb, adenocarcinoma, well differentiated. 8F-

FDG PET-CT showed SUVmax 3.9, focal intense hypermetabolic lesion, which was revealed as
T1bNOMO after surgery. (B) EGC type Ilc, adenocarcinoma, well differentiated. 8F-FDG PET-CT
showed SUVmax 10.0, diffuse moderate FDG uptake, which was revealed as TLbNOMO after
surgery. (C) EGC type IIb, adenocarcinoma, poorly differentiated. ®F-FDG PET-CT showed

SUVmax 7.3, intense hypermetabolic lesion, which was revealed as TLbNOMO after surgery.
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Fig. 3. EGC flat or depressed lesions with negative CT findings and *¥F-FDG uptake
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Table 5. Comparison of 8F-FDG PET-CT SUV Uptake Between ECG Endoscopic Classification

Underwent Gastrectomy (n=31)

) Elevated Flat and Depressed
Variables p-value
(n=9) (n=22)
Diagnostic yield of Stomach CT 6 (66.7%) 3 (13.6%) 0.003
PET CT stomach 8F-FDG uptake 5 (55.6%) 3 (13.6%) 0.027
SUVmax 6.26+2.25 7.07+3.06 0.680
PET CT LN 8F-FDG uptake 2 (22.2%) 1 (4.5%) 0.195

(CT: computed tomography, PET: positron emission tomography, ¥F-FDG: *F-fluorodeoxyglucose,

SUV: standardised uptake value, LN: lymph node)
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Table 6. Comparison of 8F-FDG PET-CT SUV uptake Between AGC endoscopic Classification
Underwent Gastrectomy (n=34)

Elevated Ulcerative Diffuse

Variables p-value
(n=1) (n=23) (n=10)
Diagnostic yield of Stomach CT 1 (100%) 21 (91.3%) 10 (100%) 0.450
PET CT stomach 8F-FDG uptake 1 (100%) 20 (87.0%) 8 (80.0%) 0.522
SUVmax 8.6 734 £ 391 838 + 252 0.544
PET CT LN 8F-FDG uptake 0 (0%) 6 (26.1%) 5 (50.0%) 0.134

(CT: computed tomography, PET: positron emission tomography, ¥F-FDG: *F-fluorodeoxyglucose,

SUV: standardised uptake value, LN: lymph node)
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