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F-18-FDG Whole Body Scan using Gamma Camera equipped with Ultra High Energy
Collimator in Cancer Patients: Comparison with FDG Coincidence PET

Moonsun Pai, M.D., Chan H Park, M.D., Chul-Woo Joh, Ph.D., Seok-Nam Yoon, M.D,,
Seung-Dae Yang, Ph.D.,' and Sang-Moo Lim, M.D.'

Department of Nuclear Medicine, Ajou University Hospital, Ajou University College of Medicine,
Suwon, Korea Cyclotron Application Laboratory, Korea Cancer Center Hospital,l Seoul, Korea

Abstract

Purpose: The aim of this study is to demonstrate the feasibility of 2-[fluorine-18] fluoro-2-deoxy-D-glucose
{(F-18-FDG) whole body scan (FDG W/B Scan) using dual-head gamma camera equipped with ultra high
energy collimator in patients with various cancers, and compare the results with those of coincidence imag-
ing. Materials and Methods: Phantom studies of planar imaging with ultra high energy and coincidence
tomography (FDG CoDe PET) were performed. Fourteen patients with known or suspected malignancy were
examined. F-18-FDG whole body scan was performed using dual-head gamma camera with high energy
(511 keV) collimators and regional FDG CoDe PET immediately followed it. Radiological, clinical follow
up and histologic results were correlated with F-18-FDG findings. Results: Planar phantom study showed
13.1 mm spatial resolution at 10 cm with a sensitivity of 2638 cpm/MBg/ml. In coincidence PET, spatial
resolution was-7.49 mm and sensitivity was 5351 cpm/MBq/ml. Eight out of 14 patients showed hypermeta-
bolic sites in primary or metastatic tumors in FDG CoDe PET. The lesions showing no hypermetabolic
uptake of FDG in both methods were all less than 1 cm except one lesion of 2 cm sized metastatic lymph
node. The metastatic lymph nodes of positive FDG uptake were more than 1.5 cm in size or conglomerated
lesions of lymph nodes less than 1cm in size. FDG W/B scan showed similar results but had additional false
positive and false negative cases. FDG W/B scan could not visualize liver metastasis in one case that
showed multiple metastatic sites in FDG CoDe PET. Conclusion: FDG W/B scan with specially designed
collimators depicted some cancers and their metastatic sites, although it had a limitation in image quality
compared to that of FDG CoDe PET. This study suggests that F-18-FDG positron imaging using dual-head
gamma camera is feasible in oncology and helpful if it should be more available by regional distribution
of FDG. (Korean J Nucl Med 1999;33:65-75)

Key Words: Carcinoma, F-18 FDG, Coincidence imaging, Coincidence detection camera, Whole body scan,
Positron emission tomography, Ultra high energy collimator .
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Table 1. Tumor Type, Location and Size of the Suspected Leions and Result of F-18 FDG Whole Body and

Coincidence Detection PET Imaging

Patient No./ . Diameter FDG W/B FDG CoDe .
Site suspected Evidence for results
Tumor Type (cm) scan PET
NHL S/P chemo- Both jugular chain <1 — - Biopsy was positive on
therapy Rt supraclavicular 1.5 + + supraclavicular node
Paratracheal  (conglom- <1 + +
erated)
Rt. hilar 1.5 + +
Both axilla <1 — -
Paraaortic LNs <1 - -
NHL S/P chemo- Normal chest CT - - Normal CT scan with 3
therapy months interval
Lung ca.. Right lower lobe 9X5X6 + + Resected lung cancer with
Upper paratracheal 2 — - positive node
Lower paratracheal LN 1 — -
Breast ca. Multiple nodules in liver  2-5 - =+ Newly developed lesions
on CT scan
Cervix ca S/P  Pancreas 1.5 — — Undetermined
hysterectomy T-vertebral bodies <1 - -
& radiation
Metastatic adeno-  Multiple nodules in liver 1-2 + + Malignancy confirmed at
carcinoma Multiple nodules in bothe <1 + + bronchoscopy
lung
Pancreas <1 - —
T-vertebral bodies - -
Rectal ca. S/P Multiple nodules in liver 1-4 + + Elevated CEA, newly de-
Miles’” op veloped lesions on CT
scan
NHL S/P chemo-  Splenomegaly 17 — - Undetermined
therapy
Breast ca. Normal chest CT - — Negative MIBI scan and
bone scan
Breast mass 4 masses on US 0.7X0.5 - — Aspiration cytology was
negative
Massive pleural Upper tracheal LN <1 + - 4 repetitive pleural biopsy
effusion Paraaortic LN <1 — — and pleural fluid cyto-
logy were negative
Breast ca. Multiple lesions in neck + + Multiple lesion on MIIBI
and pelvis on MIBI scan scan and bone scan
Breast ca. Multiple metastatic le- + + Multiple lesion on MIBI
sion on bone scan and bone scan
Breast ca. Multiple metastasis on + + Histologic evaluation of

bone scan

surgical specimen

W/B, whole body, CoDe, Coincidence detection;

Ultrasonography; NHL, Nonhodgkin’s lymphoma.

LN, Lymph node;

CT, Computed tomography; US,



68 The Korean Journal of Nuclear Medicine : Vol. 33, No. 1, 1999

3 S3ie. Q] PAlAE Tt 99 oA E
Alsfele] 3-4 wlo] AW},

4. SAZZE AS-E 0|88 WX WE ©E
g

FDG W/B scano] v} ¥ X211 YA 257|E
AASEL o, 4, o] e H Foflvx]| &
El(high energy filter)2} oL} R] 2™ (high gnergy
septa)E AZHslo] 2 ulZ FDG CoDe PETE 4l4|
Aeleh A ARe Babe] F3t Fo] A
sk 29 $91E WAl Frktn 4
59 ®+= FDG W/B scanof|4] BHo] Alx& 3
& Eghelo] 13] i 23) 2gigich FDG 249
FDG CoDe PET Ato]g] A|7hE 60-100-0]$ict.
CoDe PET oJ4} 152 ¢kl 1 314 o] % 8=
2327 9 $0ele) 2eY 38 2L,
%29 10888 AAlslo] 3087 PAE B
2 deltlE itk 94 ATAA Butterworth
filter (cutoff frequency of 0.35-0.45 cycles per
pixel; order of 4)8} spatial smoothing-& g3l
o, 74 3782 A sl dlolelw Fdh, A
A, HE 0.6-1.2 cm o2 P4k

5. g4 B4

FDG W/B scan¥} FDG CoDe PET¢4R 18]
o] A4 ¥ A 2AIYRE ek =g chofA
2 BRAA. YA AL AL 7
A Asbe BE B4 Az ShHo] ABAA o
£3}4ic}. FDG W/B scand} CoDe PET: A|ZHA
242 Fa OGS B4 4HF Mol By
ALsta TR AFHE Hole L& Fokoll

432 Bk olzidt WHES PN
Qesjo] S S AR ol
£ Wejezla, i WA A 93

F 53} ulasigie

r

o
ml

LT R A
> F& 2]

)
r.l
N

hAd

511 keV Z2F715 2% ol = shellet 5 &

el ol tHeh 2 10 cmellde] sHAHe
13.1 mm, 7%+ 2,638 cpm/MBg/ml (98 cpm/p
Ci/ml), FDG CoDe PEToll4] #j4&-2 749 mm,
AT 5,351 cpm/MBg/ml (192 cpm/pCi/m)=
ZA =19 tHTable 2).

Table 2. Physical Measurement for 511 keV in
Dual-Head Scintillation Camera with Ultra
high Energy Collimator and Coincidence

PET System
Acauisition t Resolution Sensitivity
cquisition
q on type (mm) (cpm/MBagml)
UHE 13.1 2,638
CoDe PET 7.49 5,351

UHE, ultra high energy collimator; CoDe PET,
coincidence detection positron emission tomo-

graphy.
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Holek(Fig. 1). o]2]2] $hajel|A] Zka} o] o= A 48 A-AT AH7F Ik
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olale] A2 Mol o HAAEe] AW 3Ax} 69 g 4 9l Zlog oA 9ot mrlul v )

Fig. 1. Patient 4. A 46 year-old female patient with breast cancer was treated by mastectomy and
chemotherapy. FDG whole body scan (A) showed no abnormal uptake but FDG CoDe PET
(B) depicted hypermetabolism in the liver nodule (arrow) which was correlated well with a
lesion seen on CT scan (C). Note two transverse linear increased activity due to an artifact
from merging view (A).
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Fig. 2. Patient 7. A 56 year-old female patient

with rectal cancer had miles’ opera-
tion. FDG coincidence PET was per-
formed while she was waiting for CT
scan for her elevated CEA level (334
ng/ml). Whole body FDG scan (A)
also demonstrates multiple hypermeta-
bolic uptakes in the liver. Transverse
slice (B) and 3-D surface rendered
view of coincidence PET (C) shows
multiple liver metastases correlating
well with CT scan (D) done after the
coincidence PET.
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Fig. 3. Patient 3. A 62 year-old male patient with a
large lung mass on the right lower lobe
which was proved to be adenocarcinoma.
Bone scan (A) showed uptake at left
proximal femur, distal tibia and maxilla, but
no FDG uptake was noted in corresponding
regions in FDG whole body scan (B). These
were due to old fractures from previous
trauma. The large mass seen on chest CT (D)
concentrated FDG on whole body scan,
coincidence PET (C) and was removed to be
cancerous (arrow).
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