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Table 1 Subject list

Age Sex
Patients
case 1 56 F
case 2 65 M
case 3 46 F
Normal subject

volunteer 37 M

PHE

Fig. 1

MET

Diagnosis Tumor location

rt temporal lobe
midbrain-rt thalamus
It frontal lobe

low grade glioma
malignant glioma
astrocytoma 111

normal —

CBF

XCT

Images of PET and XCT of a patient with low grade glioma (case 1).

PHE: a PET image with 18F-fluorophenylalanine (18F-Phe), MET: a PET image
with 11C-methionine (1!C-Met), CBF: cerebral blood flow measured by C!®O2
continuous inhalation method, XCT: an X-ray CT image.

There are marked accumulation of 8F-Phe and 11C-Met in a tumor of the right
temporal lobe, which dose not show contrast enhancement by contrast study.

B X v B (CBF) o JlE & ff ¥ T fifT L
7z.
MR RESR L, 18F-Phe L 11C-Met Ojfij +
L —H CHIE & h iz, low grade glioma 1 4,
high grade glioma 2 fI3 & EOX S TH 5. Fiz,
ERABELTERAT 747 1 ADOREEZA
bET{F -7 (Table 1).

L. #% 8]

1. il

56 it < low grade glioma DJEf (Case 1)
% Fig. 1 iZ/R Lic, AERSRITEEEE, o, &
MY, FEERERDZ. X# CTIiCTHERR
SRR AR AN B R 7 R R R K & FR A &, low
grade glioma o £&\ THKH KF MRS RHT ABE
LTw5. X#CT i3 A% MAEESRIC mass effect

&b ) WA SRR & 7x 72 A3, TER
RIMEERZN 2R bl -7z, PET T, X #
CT THRVVEWRIUE # 7= L 72 ¥ L T, 18F-Phe,
HUC-Met & 42 Ll BE 5 o B 72 i Y GA AT
& » 7-. T/N ratio (I 8F-Phe 23 2.02, ''C-
Met A% 1.65 & JEIEEML T O B Y AR O JLitE %R
TEEL->TWD.

Figure 2 i 65 3% 544 < malignant glioma ®JjE
7l (Case 2) 75 L7c. #ifH & ATIRER DAL fRhLIC
K[oOE, FKHKFREZZ L, MKER O LW TR
MR AR~ ABE L T 3. X # CT i T ik
fEH L 2 S h, JOPTHRE T 60 Gy o HUsH R RSt
BTbhic. BRBRARBBIE I TV,
# 15  HBEE LEARE, X8 CT TARK
MmHHRRKIC I L &, EEAMESREE L LD
mass ¥ bz, PET T3 8F-Phe, !!C-Met
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Table 2 K values and metabolic rate of '8F-Phe and ''C-Met evaluated by three-compartment analysis

ISF-Phe

No. of k1 ke k3 k complex Metab. rate Phe cont.

regions (min~1) (min~1) (min~!) (min~1!) (nmol/m//min)  (nmol/m/)
Normal 4 0.03940.011  0.08240.018 0.0024+0.0017 0.0010+0.0004 0.064+-0.027 64.14+11.2
Tumor 3 0.088+0.037 0.092+0.024 0.0006+0.0014 0.0005+0.0015 0.019+0.105 63.3+12.4
1C-Met

No. of k1 ke ks k complex Metab. rate Met cont.

regions (min~1) (min~1) (min~1) (min~1) (nmol/m//min) (nmol/m/)
Normal 4 0.026+0.005 0.048+0.013  0.042+0.019 0.012+0.002 0.4140.13 32.84+13.8
Tumor 3 0.0544+0.012  0.058+0.005 0.0364-0.006 0.020+0.004 0.62+0.36 28.44+13.3

*mean+S.D. **k com[;lex:(kl < ka)/(k2+ks)

PHE MET CBF

XCT

Fig. 2 PET images by amino acid tracers and XCT image of a patient with malignant

glioma (case 2).

There are marked accumulation of '1C-Met and '8F-Phe in the right midbrain and

thalamus.

F-18 Phenylalanine C-11 Methionine

Ci(t)/cp(t) Ci(t) /Cp(t)
2t 24
1.57 1.5+

0.57 0.5¢

Normal Cortex

Normal Cortex

20 i) 50 20 i)
Normalized Normalized
Time (min) Time (min)

Fig. 3 Graphical method (Patlak Plots) in tumor tissues of three cases ( - ) and normal

cortex () after intravenous injection of !8F-Phe and 1C-Met,
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Met it 1.38 73 L 7=.

2. EHRRERIT

3 Bl o fEIG AR S L OVIER BB o M AR AU RE iR
B, MO REIREE O #R R i ZE (kA SR e
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ELIT 30 LR TIRER L 2 0, "C-Met T
HBHEDHEHZ % LA, 8F-Phe TiXIZEMHE»
0LBBZLENIDT T INLHEITND.

3a v R— AU NEFTARKEL TR IE
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0.042 L WHE #RL, ZOHTHLHFRRE -
Tw3. ki & ke 18F-Phe & 11C-Met & i3 [Flf:
FEOETHY, ZhoHDI & 18F-Phe o5 L
Zz bz, 1UC-Met Tix, ksit ki, ke & [RIFREE
OEER L. ZhbOREEN LMD L, 8F-Phe
DORAZEE ORI NC-Met & Hilk+ 2% & 7 2
JEBRL LToOREBRICIBITT20EIE VL,
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Summary

Clinical Investigation of *F-Fluorophenylalanine for Brain Tumor Imaging
—Comparison with 'C-Methionine—

Fumio SHiISHIDO*, Matsutaro MURAKAMI*, Shuichi MIURA*, Kazuhiro TAKAHASHI*,
Atsushi INUGAMI*, Noriaki TOMURA*, Shuichi HicaNo*, Hideaki FuiTa*,
Iwao KANNO*, Hiroshi SAsak1*, Hidehiro IIDA*,

Katsuyoshi MINEURA** and Kazuo UEMURA*

* Department of Radiology and Nuclear Medicine, Research Institute for Brain and Blood Vessels-Akita, Akita
** Department of Surgical Neurology, Akita University School of Medicine, Akita

Amino acids labeled with positron emitters offer
the distinct advantages for diagnosis of brain
tumors. We developed a radiopharmaceutical for
brain tumors, which was 18F-fluorophenylalanine
(18F-Phe). To determine the potential usefulness
for brain tumors, we carried out clinical studies
with this compound, and compared it with 11C-L-
methionine (11C-Met).

One normal volunteer and 3 patients with brain
tumor were studied with the two tracers. The agents
were rapidly injected intravenously. Time activity
curves of the tracers in the brain and tumor tissue,
and arterial blood were measured quantitatively
by dynamic PET scan and arterial blood sampl-
ing, respectively. Assuming the three-compartment
model to apply, the rate constants and metabolic

rates of 18F-Phe and 11C-Met were calculated, and
the parameters were compared with each other.

In normal brain tissues of gray matter, mean
value of metabolic rate of phenylalanine was
0.064 nmol/m//min, and that of methionine was
0.41 nmol/m//min, assuming that the lumped
constant equals 1.0. In tumor tissue, mean value of
metabolic rate of phenylalanine was 0.019 nmol/
m//min, and that of methionine was 0.62 nmol/
ml/min.

From these preliminary data, 18F-Phe is likely
to evaluate a transport of amino acids and to be
of diagnostic value for patients with brain tumors.

Key words: 8F-fluorophenylalanine, 11C-me-
thionine, Brain tumor, Positron emission tomo-
graphy.
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