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DIFLIERETT Cdh 543, CBV OHIINE CEA MFERER DO TR - & SN T3 ¥, £, JEFEMIEREIIR
PASEMHRZEIC 51 2 MR 5 VR i BRI B K T3 OEF & & T 9,

AMFFETIL CBV ratio & ABT & ORFITIZIED ZIRBHLOMREN RO Bz, CBV OHINIMMIE Otk
R MIEPERIC L MDEEDIR T2 & 7-4, Zorb, FEAE SN REBAOMMIMFTIZ X % wash out 23
WO, RS ERAR LIz D B2 Bivd, —J7, OEFratio & ABT & ORI ED _IREIELOFHRIHFE
Biviz, OEF OHIIME, I U OMIMFEME T LTV D Z E 2B L TR0 . BYREHcEE LT wash out
METFLTWAT, MR EREZRLIZBDEEZ LD,
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DT HEOREMETRIERC CEA IR DR EE TRITE D AMREMEN B 5, T72bh, ABT 280.24°C L WK
WEATE. CEA fERERIE 91% DR THRAE L RN L 2 THTE 5, $£7-. OEFratio1.10 A & 720 |-
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Z T, SEGEERN B R ZENM R AN 251 2 BXRE M S8 VR T A RS FE & Ft L7-F9RIC X 5 & OEF
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Brain temperature measured using proton magnetic resonance spectroscopy
detects cerebral hemodynamic impairment in patients with unilateral chronic
major cerebral artery steno-occlusive disease: comparison with positron

emission tomography

D. Ishigaki, K. Ogasawara, Y. Yoshioka', K. Chida, S. Fujiwara, K. Aso, M. Kobayashi,
K. Yoshida and A. Ogawa

Department of Neurosurgery, School of Medicine, lwate Medical University,
19-1 Uchimaru, Morioka, lwate 020-8505, Japan

'Biofunctional Imaging, Immunology Frontier Research Center, Osaka University
1-1 Yamadaoka, Suita, Osaka 565-0871, Japan

Abstract

Background and Purpose: Brain temperature is determined by the balance between heat produced by cerebral energy
turnover and heat removed by cerebral blood flow. The purpose of the present study was to investigate whether brain
temperature measured noninvasively using proton magnetic resonance (MR) spectroscopy (MRS) can detect cerebral
hemodynamic impairment in patients with unilateral chronic internal carotid or middle cerebral artery occlusive disease
when compared with positron emission tomography (PET).

Methods: Brain temperature, cerebral blood flow and metabolism were measured using proton MRS and 150-PET,
respectively, in 21 normal subjects and 37 patients. PET images were coregistered with MR images and resliced
automatically using image analysis software. Regions of interest placed in both cerebral hemispheres on MR images were
automatically superimposed in these resliced PET images.

Results: A significant correlation was observed between brain temperature difference (affected hemisphere -
contralateral hemisphere) and both cerebral blood volume (CBV) and oxygen extraction fraction (OEF) ratio (affected
hemisphere/contralateral hemisphere) (r=0.607; P=0.0004 and r=0.631; P=0.0002). With abnormally elevated CBV or
OEF ratio defined as higher than the mean +2 standard deviations obtained from normal subjects, brain temperature
difference provided 86% or 92% sensitivity and 87% or 84% specificity, with 80% or 73% positive- and 91% or 95%
negativepredictive values for detecting abnormally elevated CBV or OEF ratio, respectively.

Conclusions: Brain temperature measured using proton MRS can detect cerebral hemodynamic impairment in patients
with unilateral chronic major cerebral artery steno-occlusive disease.
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Positron emission tomography findings in a case of progressive multifocal

leukoencephalopathy

Masako Suzuki, Hisashi Yonezawa, Jyunko Takahashi, Masako kudo, Satoko Obara,
Toshihide Shibata, Naoki Ishizuka, Satoshi Takahashi, Takaaki Beppu®, Hiroshi Kashimura®,
Kuniaki Ogasawara’, Toshiaki Sasaki?, Kazunori Terasaki?, Kohichiroh Sera® and Yasuo Terayama

Department of Neurology, lwate Medical University
19-1 Uchimaru, Morioka 020-8505 Japan

'Department of Neurosurgery, Iwate Medical University
19-1 Uchimaru, Morioka 020-8505 Japan

“Cyclotron Research Center, Iwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

Abstract

A-76-year-old woman with history of liver dysfunction due to chronic hepatitis C presented with left
hemispatial neglect and progressive left hemiparesis in one month. She showed progressive white matter lesions and
was diagnosed as progressive multifocal leukoencephalopathy (PML) caused by JC virus from PCR of her cerebrospinal
fluid. MRI showed multiple white matter legions with low intensity on T1 weighted image, and high intensity on T2
weighted and FLAIR image in the right hemisphere. Needle biopsy of the right temporal white matter showed
demielination of the corresponding lesion. The compromise factors, such as infection of HIV, hepatocirrhosis or
malignancy were not found. As the improvement of her liver dysfunction after the intravenous injection of 80 mg/day of
Glycyrrhizin the progression of neurological deficits and white matter lesions were ceased.

The steady-state positron emission tomography (PET) utilizing >0 showed increase in regional cerebral blood flow
(rCBF), decrease in regional oxygen metabolism (rCMRO,) and oxygen extraction (rOEF) before the treatment showing
the luxury perfusion in the lesion. After the treatment, rCBF, rCMRO, and rOEF were decreased to reach the matched
perfusion. These findings indicate that the detection of luxury perfusion utilizing PET is useful for differentiating PML

from other demyelinative diseases.
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14



NMCCE [ FH RIS A SR SC 4 16 (2009)

IFN 15 D fiA
IFNa 1] IFNa2b 11 PeglFNo2b+RBV 4 fi

22MRAE
FRBFICOWTH Y AV AEIESEITRT, Ttk 8 M, 12 » A (REK THE ., 24 » A (M)
ICTFREOMREBEE Z2EMET 5,
1) FEMR RS R A
2) 3 R AL (mapping)
3) PET MAIZ X DN 7 L 2 — AR OHE
7 R o BEGEEIL FDG & b L —H— & L TV, Sokoloff DRMPIBER T T LicHS& R, 7.
MR T — X 2D C, ZEAORTTASE, (IBAKE, HRIAKE, KMELEE, BEIC O W TRELMERZ 3% E LTz,
4) M4 ~h A CPE
5) MigRA(LFHmAE CRMMmE., FFEIE, VA L AR Y)
6) 9 OEMOFAN  (SDS 7 A k)
ERBREZ STV, LY AV AEERATHT, AT, FEITH%OMAN 7 v a2 — AR & iR E L,
T, TOMOBEFERAE L O MSEER T & OBEZ R 5,

3 B
TEPRAET. TP PR AR 14 8 M i oD £ Tk A & L,
DFDG-PET

36 B 5 I CRISASE, (AIBRIE, BHTAZE, fRUATE, /MM T 1~24% 7 /L 22— A DL JA B O T 171 23 7
bl

6 B 1B CRTFAEE, MIBAKE, SHTHZE, fRUAZE. /MM T 11~26% D 7 /L 22— A O ELY A F O B NS )
NH BT,

QIR EERRE (N-P test)

NCT-A (Fo/IN—axHy < 3>FRAK)

25 BBV T 8 % CE MM,

NCT-B (F/IN\—axH < 3>FRAK)
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The changes of glucose metabolism in the brain before and after antiviral

therapy in patients with chronic hepatitis C and cirrhosis

K. Sawara, A. Kato, A. Miyasaka, I. Kumagai, K. Abe, K. Suzuki and K. Sera”

Department of Gastroenterology and Hepatology, Iwate Medical University
19-1 Uchimaru, Morioka, lwate 020-8505, Japan

“Cyclotron Research Center, Iwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

Abstract

Nowadays, interferon therapy is one of the most important treatment of chronic hepatitis C patients and
widely used all over the world. However, adverse effects of this therapy such as neuropsychiatric symptoms
might make it difficult to complete. The aim of this study is to evaluate interferon therapy associated
neuropsychiatric symptoms and its correlation of effects on cerebral glucose metabolism(CMRglu) in chronic
hepatitis C patients.

Six patients with HCV infection including one cirrhotic patient and five chronic hepatitis undergoing
interferon therapy (interferon o or interferon a-2b or Peg-interferon a-2b) were prospectively evaluated by
neuropsychiatric test and cerebral [*®F] deoxyglucose positron emission tomography (FDG-PET) before and in
the 8th week of treatment.

Compare to before and 8th week of treatment, Depression score points (SDS test)of all patients were
increased. Digit symbol test(DST) of two patients were improved. DST of one patient was unchanged. DST of
one patient was worsened. Block design test(BST) of one patient of were improved. BST of three patient of were
worsend. CMRglu of five patients were 1-24% decreased whole of the brain region. CMRglu of one patients were
increased most of all brain region.

These result suggests interferon therapy affects on CMRglu and neuropsychiatric symptoms and its
abnormalities in chronic hepatitis C patients with interferon therapy.
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18C_Choline PET (2 & 2 OEFED 2L
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1.IZCL®HIZ

BI/E PET #i CIEEL BF-FDG 8V H T WD, Lav L, ®F-FDG TR IR & Aplin it U o X
ot U IR BAFICHERT 208, BERBEE TRV IALMET TS 28, KM~OAEHNLERED D
WITRIER~DEMRP ERZREZ NT LR EZOENbHA LN TE e, TZTYHHRETIIY A7 1
fa vt Z— HEHRE R E & 4:[F T ¥ F-Choline Z-& A L PET & 21T > 7= D THE L 7=,

2.5 &

RISITEH B L OV A e & L. ®F-Choline & %\ 3 BF-FDG IC T PET Z1T-~7- 42 4 & L=,
fEHEIL34 (BME34) T, FOVHERIT 48.0414.8 5% T - 7=, ®F-Choline PET &% 4%, O
e s 194 (BPE104., Lk 94) T, 2O VL 66.5211.8 ik Ch o 72, MREHFONRIL,
BRALBICE DS 12 i, ESEMEAAS 4 B, DREIEAS 2 B, RS 1B CTH o o, RARANER T LR Y
19 6l Td - 72, TNM 4348 TIiE TiNoMo 78 3 £, ToNoMo 78 11 44, ToNiMo 73 2 44, TsNiMo 23 2 4. TuNoMo
W14 T o1, —715 BF-Choline & DHERD 72 01247 - 7= ®*F-FDG PET Wi 5 5 13 O e g 20 44 (B
P12 4, M8 4) T, FHFHniL 65.8113.3 m CTh o 7o,

3. &

3.1 "F-Choline PET #%&

HATC K RO O BE B L O HIC PET REICOWTH4ARMAEZITV, REE2 LEIC K-> TH
Too FETRBNCZEIER O MABHEZRE Lz, BEICIIMAEY BRKE O L VBRI E L S, R
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7. TD%EHO CT MELITWRAEKR T & LT,
3.2 "*F-FDG PET &

BF-Choline PET M FIARIC, MY ATEK O FE L VS BIAEZ S8, BE 4 FEATIE AL & L
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1To7,

3.3 time course MBEIFE
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8E-Choline M4 fi % dynamic scan (2 CTHIE L7z, ®F-FDG 122\ T b M 72 FES AL ~ DO i R &
HE LT,

4.k &

4.1 ®F-Choline REBEADEEIZDOT
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BE_Choline I2B W T % BF-FDG & [AAEDB AN & 5 DB N Z Tz, & 2T — O FREO ®BF-Choline
PET #X 112779, SUV IZ ®F-FDG L[AKE T BR& < R b iIcoRH Rk LT,

Tl SUV=3.40 T2 SUV=4.13 T3 SUV=7.08

1 ®F-Choline PET

4.2 RREBIZEFET S "®F-Choline & "*F-FDG @ SUV B Z1LIZDINT

JEFEBT 6 2 S B L— Y —? time course DEWEZBH LN T 5720, Rl FE5% 60 oickIT5
BOHREZ JE L7z, BREE RI #5205 ORe[#, Bill 60 /3 ICI T D KM% 100% & L 7= FHxHE &
LC# L7, ®F-Choline I3 5% L 0 EEMEMICER L, 5% 10 pUNTE—ZIZEL T\,
—J5. '°F-FDG (T[] & L ICEE M~ EBES R LE (K2),
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L ®F-FDG D54 b RIS KM AR ~D A B 20 455 2 380 5 23, SUV % khife+ % & *®F-Choline »J7
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5.2 &
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MENTTRE L 2 BT DIERICHE N TH S L B b, BF-Choline PET Tk, KNMER IR CHPRAYER 2389
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Abstract

Using an apparatus newly developed by NMCC for synthesis of choline, we made an investigation first time in
Japan to clarify whether choline labeled with *®F- could be used for PET test of cancer in the head and neck
region. Subjects for ®F-Choline PET test consisted of 19 patients of oral cancer who visited our hospital (10
males and 9females of 66.5+11.8 years of age) and 3 normal healthy men (48.0+14.8 year of age). In addition, we
performed *®F-FDG PET test to make comparison with *®F-Choline PET test in 20patients of oral cancer (12males
and 8 females of 65.8+13.3 years of age). We injected 1mCi of *®F-Choline into the median cubital vein of the
subject, and immediately started PET scan. Image diagnosis was made on the basis of visual assessment
comparing the patients of oral cancer with the normal healthy subjects and semi-quantitative assessment by the
use of SUV. It took about 1 hour for *®F-FDG to reach its peak after administration, since the quantity of *F-FDG
accumulated in tumor cells increased with passage of time. In contrast, **F-Choline reached its peak 10 minutes
after administration. Though *®F-Choline was not accumulated in the cerebrum, **F-FDG was physiologically
accumulated there. We compared SUV between '®F-Choline and '®F-FDG in the regions where they were
physiologically accumulated. *®F-Choline was high in the parotid gland, the submandibular gland, the liver and
the intestine, while *F-FDG was high in the cerebrum and the urinary bladder. Though image findings in the
sublingual gland showed that accumulation of *®F-Choline was higher than ®F-FDG, there was no significant
difference in SUV between them. '®F-Choline was accumulated in the primary focus as is the case with *F-FDG.
The larger the maximum diameter of the tumor is, the higher the SUV on average is.
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Abstract

FDG often more markedly accumulates in carcinoma of the gingiva than in that of the tongue. It is possible that *°F
of FDG binds to hydroxyapatite of destroyed bone because gingival carcinoma is accompanied by jaw bone invasion by
the tumor in many cases. In this study, we performed PET of carcinomas of the gingiva and tongue using 'C or
'8F_labeled choline, and compared their accumulations with that of FDG.

Twenty-three cases of tongue carcinoma and 16 cases of gingival carcinoma accompanied by jaw bone invasion
were analyzed by PET. FDG or choline uptake was quantitatively assessed as a standardized uptake value (SUV), based
on the radioactivity concentration in ROI, the administered dose of radionuclide, and the body weight of the patient.

The SUVs of FDG was higher in gingival carcinoma than in tongue carcinoma. On PET using *®F-choline, no
significant difference was noted in the SUVs between each them. The level of choline accumulation did not differ due to

the presence of jaw bone invasion regardless of being labeled with *®F or *C. The above findings suggested that the high
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FDG accumulation level in cases with bone invasion was due to accumulation in other interstitial cells and not due to *°F
binding to hydroxyapatite.

The SUV in gingival carcinoma accompanied by jaw bone invasion was greater than that in tongue carcinoma on
FDG-PET, for which there are 2 possibilities: one is the adsorption of *®F to hydroxyapatite exposed by bone destruction,
and the other is accumulation in interstitial cells gathering at site of destroyed bone and tumor cells. The ‘3F-labeled
choline accumulation level was similar to that of *C-choline in tongue and gingival carcinoma, suggesting that the
involvement of *®F adsorption to hydroxyapatite was small. These findings suggest that FDG accumulates in not only

tumor cells but also bone metabolism-related interstitial cells, such as osteoblasts and osteoclasts.
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ICHARTHRIZEF L TWDH(L), L L, BEEEICK T 2 RETfl o m EICHE - T B #rEE5E (radiation
necrosis) MDFEA & D BIRENHZICEH E L CTE TV D, il O R SE LU BG4 1~2 T8
BT DRI REIE TH 203, FiloOHAAHIToH % temozolomide & f H L 7o U BRI % 121X,
JBEEREAE B DK 14% TIHEH% 2~6 A% (CF¥I3 0 A) OBRBNITHSHRREIEN AT 5 Z L 3B 60
L0 BIEEEE LBIREICE > TREARRBEL 2> TV 5(2-3),

U #REFEIE CT ° MRl TR A OE R LW AR AEO M EREEL ET 52 b, BHFE
DFFE & O E A V7RI REE L b, YC-methionin PET (MET-PET) (1l # % #5192
Bl L TiIRbAHEINDD, BERMRAELILIEVEE MET-PET & RS2 2R E 2 6T 5 F Rk {4
NEEND,

'H-magnetic resonance spectroscopy (MRS) IZfilith S5 227 kT A ETORFNHEY D peak DZE
b BIREFH O FHI 72 2B b 2 HEHI T & S 872 MRI FIETH D, ZOMEDHBIE, MRS 23
MET-PET & bt U CRIZEICBEENE F 36 & BUNRREEE A 8801 L 2 5 7, 2B DR O 8RR B % L
BRLTHRsT52 L,
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2 fEBIEFIE

BEEIE I3 2 W1 AR % 2 FUUNIZE T O MRl CTIER IR A R THREN B L7z 9 EF], WA
13 IrFra ki 4L L7z, MET-PET. MRS % 2 B LIS HETT L7z, MET-PET % PET/CT & (& i
SET3000GCT/M, Eminence SOPHIA) % >, JEIIZ L-methyl-""C-methionine % 185~300 MBq 7 L I

DHBICHRB L=, 5547z color map EOJRAEN MET @EREIC FE CRLMEZ B &, [FEE 7
/LN DY standardized uptake value (SUV)E (™*"SUV) Z i H L7z, MET @&EREER & 24 KMo o
R 2 B A TR R O SCRHINE  RIMIZ b 372 U R E S OBLfEIkZ X ™SUV #H I LT, /L
W MET @8R ™"SUV & BCRHAIIE & KK ™"SUV @ Lt % normalized ™*"SUV ratio & L 7=,

MRS 118 FERKFEEBEMR 1 i C&E ST\ % 3.0 727 MRI (GE Yokogawa Medical
Systems, Tokyo, Japan) %z f# FH L 7=, Single voxel MRS {3 point resolved echo spectroscopy (PRESS) % A\
AR NT KA UL LT O % THgf4 L 7= (repetition time, 2000 ms; echo time, 144 ms), MRS (251
% voxel R {E T2 MET-PET @ @ LA & IEMEIZ — B S 572912, Dr. View Z Hi\ T MET-PET @ 3
ot CT Hifg E MRS O72 D 3 Rt T2 387 MRI (T2WN % 7 22—V a » SE T, WED AT A A &%t
it 7 (1X 1),

1 Dr. View |Z X% MRS f§ T2WI & MET-PET
DEE

BB T2WI, Bt : MET-PET. HEf : MET-PET
E MRS DF-0OD T2WI D7 22— g >, W& %
TOEbEDLZLIZLY, T2WI & MET-PET @
2T A A& RS S, PET O &EEREALE MRS
@ voxel B ENMEZ — S W7,

MET-PET O£ 4, T2 saii itk - CHEsE L. 1.5 cm Y21k voxel Z FE) TE X [[# O MR A
7 N7 LERM L, 3.2ppm @ —727 % choline containing compounds (Cho), 3.0 ppm @ &'— 7 % total
creatine (Cr) & L. Cho & Cr @kt (Cho/Cr)Z 5 H L 7=, MET-PET & [RIAR I #xf FRAZ BORHAI R KIS voxel
Z &\ C Cho/Cr & H L, JHZES Cho/Cr & 1E % KK Cho/Cr @ b % normalized Cho/Cr ratio & L 7-.

MET-PET (235 1) 5 FRFEIR 28 & He iR EE 58 © normalized ™*"SUV ratio @ Ftils, MRS IZ8 1) 5 FFEIHZ
kﬁfl%fﬁi%ﬁlf@ normalized Cho/Cr ratio ® Ft#: % Mann-Whitney’s U test THE L 7=, i 7o, FRFEDUH
BREEIE D> ORI BT 5 normalized ™*"SUV ratio & normalized Cho/Cr ratio D F NLZ N OB WIS (&
FE. HFFELEE) % receiver operating characteristic (ROC) curve THH (#431% 0.01 T#HE) L7,

3 HEE

BT & o Msk2wr Méhthmﬂarﬁuoﬁ \%Lﬁ%*iof%%m_wwbt%@
ﬁ3ﬁm3%§f@oto%%ﬁ®ﬁ% W SIVTIRZENE 9l BN AREESE & S LT R A
{E#C. ﬁ%&m%ﬁﬁﬁ@ﬁﬁ%%0%®#27m%oﬁo

MET-PET Ti&, BRI IT SRR IC i U CEEM T DM mar-7 (¥ 2, 3),
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X2 FRRE B
/e iR T1 9838 MRI & - MET-PET,
MRI D IERHIRPIZ DS MET O i B
ZRLTWAD,

B4 3 O #R EEFEE ]

e R T1 938 MRl & - MET-PET,
MRI D IERZ IR ZE X MET OEFME %
L BDIEMNoT,

B3 O normalized ™*"SUV ratio 1%, 1.14~2.65 (255047 L. FE¥I1X1.94+052 THHo7z, —F., I
BRI 58 0 normalized ™" SUV ratio (%, 0.86~1.15 (204 L. F#)i% 0.92 £0.07 ThH - 7=, M4 M TH
HEMAEZEZ R 7=, MET-PET @ normalized ™*SUV ratio & £ % F %8 & i SR EEFE DO BERIRSE 5 1%, R
i 1.2 TREEE, RPREZE L H 100% Th-o7= (K 4), —J7. normalized Cho/Cr ratio (L FEJKZE T 0.98~
2.75 Zor LE¥IIE 2.24 + 1.05, HURHBRESERHRZ CTiE 1.04~2.34 125345 LFEH)1X 1.52 £ 041 Th o7z,
normalized Cho/Cr ratio & F%& & SR EESE D[] TH B £ % 78D 7=, normalized Cho/Cr ratio IZ51F 5
I &R ESE O BRI L IX . BIE 1.7 TRUE 77.8%., FFEE 75.0% Th o7 (X5)

3.0 Sensitivity 100%
* Specificity 100% 4 FRIRIEGIRE & R BREESERE BIREIZ IS 1 D
> normalized ™*"SUV ratio,
7 2.0 g MR CHBZEZRO T, WEE G O 85I I
3 0 JKE 100% ., HFRE 100% Th - 72,
E . . B R A 1.2
é 1.0- H
0
Recurrence  RT necrosis
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307 Sensitivity 77.8% 5 FIFIEGIRE & U BESLIERIREIC B T B
° Specificity 75.0%
£ - normalized Cho/Cr ratio,
=~ -
5 ol $ . TRER T 2 % R 7o, TR B 0 S 1 s
27 o (TR 77.8% ., FERE 75.0% Th o 7=,
D ¢
S . : b BEE 1.7
P
g 1.0 ° °
0
Recurrence  RT necrosis
4 EE

AEIOMFTIX, MET-PET [ZB MR & B REFEOENICEHATH -7, 4 TRT RO
MET-PET I WS Cilidr OERINFEETH D Z & 2 RE LTV 5D, MET-PET Tl 57 2
VB ERMT 5Z Eb, MR OK A (F5) B L% 5 TRWBGHREFE ORI BV
TEWVEEMEND D Z S 1XME W2V (4-5), LarL., MET-PET b 2 2EROBREETIE/RWVWE D TH
%, #lt., MET-PET (2 X 5B EAEIE & MBS OE NN ZHHMESNTND, Thblz T
MET-PET OERIEEIZLT L H 100% DEE « FriRE 4 /R L TidE 57T, EEIX 75.0%~87.8%. %F
BT 75.0%~100% & #i45 STV 5(6-8), ZALiE b L—Y—DEMLFENFFEIC L > T, MET 2
TSRS b EEBET 2 2 & I2 &k D, MET 3ERET 5 A 0 = X LTI STV 2RV A, MET 1R
BT X R B LIS fIRE D N A: & ok & D carrier-mediated transport, LM B FI O M RE.
M % B reactive gliosis # &L RIEICHEEZ T H L N5 (4, 6, 9-12), AR EESCAAR T, &4
VIR & 2 1 N B AEE & afn 4 BA B L2 ) TR I & S (S EE BRI G D 23, & Dtk | BESENE ST reactive
gliosis <L J& PH O #MEF MR, ~ 27 v 7 7 — VR EORIGENE Z D | 2o TlE
PERR ., MAEEE O, S DIZHRWRIE TIXME KB OFEN B Z 0 5 5 (10), Lo T, BUN#HE
BB NTH MET AEET 52 L5 MET-PET IC X 28EEE XK TT oL Ex6n5, SH0OK
A CIT A ARSI A D3 X T T MET OZRITRE CTH Y . normalized ™*"SUV ratio (34 & (Z F R
BEIVIRKECTH 120, SBRIEFZ2ERBTHIC LN - T, MET WNEERT D false positive 72 i
BESEGI DN H BT 2 ER H Y . I LImN > TH A O MET-PET IZ X 28R E L O NI T
T5EEbNDd,

MRS 1%, voxel NOFHFEN O 2 AT N T A TRL, TOEAIZ K - THAEZ HER LS 2 4% i
% To %, Long echo time IZHBWTHRH LT WH O &L LT Cho, Cr iZMZ T, 2.2 ppm TR 5
N-acetylaspartate (NAA) 1.3 ppm T % lactate (Lac) 2’ £ 72 E T & %, Cho i% membrane turnover
BRTZEND, MIEEIEIZI VT Cho peak 13 795, NAA OFTEEFRITH - TRV IEF #hifk
R &G T DIHIEY T, A L D IEFAARAME ORI X W XK T LT <, Lac XM
B X DB RE & 23, Cr IRk O energy store 2478, = %L X — RGO EZMALEHICE W
THBMLZEEZRDSZ LD, ZOMONREEMDELZ /RD & (T reference & L THWHILS (13),
LU, JEE & U RREIE & D B 2B O MICIT SR, 2o ORBMED O B ZRNE U
5 Z &b MRS (T X DM oG EER] ORGSR INCAT DL TV 5 (6. 14-17), MR O
BT L - TR 573, Cho/Cr DRRFHIMR> TH D & | EANEE TR 64~85.7%., FHE 77.8
~83% L WEINTUWH (6, 16), Fx OMFET CTIXIEEE 77.8% . FFREE 75.0% CimEDOWE I T E L 72
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WIER Th 7o, 20 OBUEIL MET-PET ORI SN2 BB L kR THOTNITH > TW0DH s L7
VN, MRS ORI FE 23 100% H 72 WEEH L. MET-PET & [REEZRHERIN R W L » T 5, T72b b,
e BB 2R A 72 IS T U Cho B 5-(Cho/Cr E5-). NAA (NAA/CHE . Lac(Lac/Cr)id -4 %23, ZEiC
WATZ XU, B AREESEIC B W TIE, BROGYEZRE ML O SEFEIRME I K 0 AN PED I35 & [RIAR7e
b9, Fi-. BEBRRA SN EEHBRITBREMICREED O BIIE T EENDZ &b,
Ando 5 (16)(F. HHHRRIRE SN JER 2 X R & T GBI RO EL GO TARXY N7 A& i
TOHMENRHHELTNDLIEY, SBOBEEEZE LGNS,

R RE RS & O BRI E DEERNZ D>\ T, PET & MRS & Lbilg U 7= A5 133 2 B L 7ZBR Y Tidb
TMHC6RETHD, £DH 5, MET-PET & MRS @ L% Nakajima H(B6)D 1 R DOHTH D, H 5 DK
FFCIEL. Cho/Cr DRI B IR 85.7% « H5BLE 77.8% C. MET-PET D&% 85.7%., 45 E 100% %
FEIS ot FZTHOMRBEYN TH S Lac 2B L., Lac/Cho 12 X » THERIKSE ZME Lz & =
A, EEIT 100%, FEREIX 88.9% Th oz L L TWS, Fx ORFEITIL. MRS % long echo time
® 144 ms TYT - 7=, Longechotime M4, Lac X T Al X @ invert peak & L CHEHI S5 23, A EIO/MK
1 CUX Lac peak Z R JHEFNIBR STz 2 £y 6 | Lac/Cho THEHT 5 2 LIXT&E 22~ 7=, Cho/Cr
DS DORHFED O ratio Z NS0 ED, SLRHIBFBMETHD Z ERNRBI T,
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Abstract

Differentiation between recurrent glioblastoma and radiation necrosis after the initial treatment is difficult
using routine neuroimaging such as CT or MRI. **C-methionin PET (MET-PET) has been recognized to be the
most useful for this issue, but is not always available. *H-Magnetic resonance spectroscopy (MRS) provides
information of metabolic changes within lesions. The aim of this study is to determine whether data from MRS is
equivalent to MET-PET for differentiation between recurrent glioblastoma and radiation necrosis. Subjects
comprised 13 regions, which are contrast-enhanced lesions on MRI with contrast medium, in 9 adult patients who
underwent a treatment with radiation. For all patients, both MET-PET and MRS were performed within 2 weeks.
We calculated normalized mean of standardized uptake value (™*"SUV) ratio in MET-PET, and normalized
choline containing compounds (Cho)/ total creatine (Cr) in MRS. Normalized ™*"SUV ratio and normalized
Cho/Cr ratio were compared between recurrent lesions and radiation necrosis lesions. Accuracy for predicting
recurrent glioblastoma was evaluated in normalized ™*"SUV and normalized Cho/Cr ratios. Both normalized
MeANSUV ratio and normalized Cho/Cr ratio were significantly higher in recurrent glioblastoma than in radiation
necrosis. Sensitivity and specificity for predicting recurrent glioblastoma were 100% and 100%, respectively, in
normalized ™#"SUV, and were 77.8% and 75%, respectively, in normalized Cho/Cr ratio. In this study, MET-PET
was more beneficial for differentiating recurrent glioblastoma from radiation necrosis than MRS. Further studies
evaluating different metabolites from Cho/Cr and including a larger number of subjects are needed.
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