1.1 PET
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TOT VE=T OfFBNEESNAELD L SN, FREDFRREEROX—7 774 —LE2 51 TW5, L
2L, in situ TN EALBICTOT =7 {CHENREIRIRICHE S ZICBET 2 BREHIIE LA R ST
720N, & 2 TH & 13K 18N-ammonia PET (2 XV | IMNENL TOT B =7 ONRBEEAL BRFT L, & 512,
BT =T MAEOIERIZH WO D3I X IRBCAAGEEHE T X/ Bl = 5 LT, BCAA O~
DZNF% 13N -ammonia PET |2 X 0 it L, FIRHC RGeS BCAA S5 A 7 2/ BB OB 5-mitk i
MifT L, 7= T L AR & OBEE I LT B e Th B,

2 B=

2.1 FFHERAED AR & RRE

BUE, FFIERGIE O R8I T B MR E & I RS DA T o A L BURIBHIIG & i
NAOFAANER A EE SN DDA T MRS & & b2 6TV D, FFRE D RIRIZ B L Tl
MRAREMEIC LD LT 50, v 7 2 BEIR(GABA)RCHIRMESN Y T B E AT L D LT D0, T oE=T
DR LOESEIC L 2 L2828 H 0 VATEIFMHEAT oA FORBERAER SN TS 2(F 1),
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X#k1) &S E IS —ERELIER

PET % W =AF2E CldFk~ 1X, 7 v~E =& HWiz PET (2 L 0 P2 B o 14X Benzodiazepine 5%
RIEFESRENIIRT =T RELBE L CEHET 5 Z & 3, spiperone (2 X % dopamineD2 Z & {KD PET
([Z &V | B O T dopamine D2 ZZAEKEGREDIR T 330 DAL, T O FIFNFIEZE o EhE R EAE
JE L BT D MR A L AR A A EFHEE T 5 Z L A E L CE e 9, £ 2C, SRNIFHEME ORERRE Y
BLEZONTWET VE=T DEEIZOWT PET ICX Y BFT 5 Z L 23HE LT,

2.2 FFHRIEIZHITEHT7 VEZT7HRE

TUER=STIENERMED X LRI E - T X BOSIROBEND X X7 B BAER S, FEZ TR
TOREDK TRLHAORNC L 5 TORBFOBONBEEL TND EBX LTS, FFHENE TIZ90%
[ZHIRT =T ORE EAPRD S, ML~V ERLTWS, 7TUE=7 OMNRERITTTEL,
MIEMKBAM D7 > & =7 B IES T 5, ZORER., 7T E=7 OEEN, M2 Castrocyte
Ehgliopathy(Z7' U 7HE)RAE U, MFAREEWE DN T v ACHMBSIEMRE I B RIT T & S by,

N TOT =T OMREREE 277 (% D, BIZITRBETA 2 B0z 7 =T TR E 1352725
RTINS, astrocyte TIET N EZ I VRET VE=T LIV E I URFEEESND, TV I BT
RFH 72N O BUEMEMREEWE ThH Y . T U E=TREMRETIZS T T AD A% I VRS Sk
Z L. BRI c B 5, Fo. V¥ X U OIRENT astrocyte NDIRET % 5 S astrocyte DEK
ZRIZEZ L, BEORAEICEG LTS EEZEXLNTER Y,
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4 )\ )
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Glutamate }\ NH; ] Glutamate NH;
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\ Glut t \ Glutamate
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*BCKA: branched chain keto acids

FUEZTBREICEBBATILE 2 USRS ~DRE
ik (1) kYKRE
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Pathophysiology of hepatic encephalopathy:
exploratory study using **N -ammonia PET

Yuki Watanabe', Kei Sahara', Takayosi Oikawa', Hiroya Takahashi', Kazuyuki Suzuki'
Akinobu Kato'?, Tosihaki Sasaki®, Kazunori Terasaki’ and Kouichiro Sera®

'Iwate Medical University, Department of Internal Medicine, Devision of Gastroenterology and Hepatology
19-1 Uchimaru, Morikoka, Iwate 020-8505, Japan

*Morioka Municipal Hospital
15-1 Motomiya-aza-Koyasiki, Morioka, Iwate 020-0866, Japan

3Cyclotron Research Center, Iwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

Abstract

Increased blood ammonia in patients with liver cirrhosis is key factor to develop hepatic encephalopathy (HE). But, the
pathophysiology of hyperammonemia-induced HE still do not have been fully understood. Nishiguchi et al. reported the
evaluation of ammonia metabolism in the skeletal muscles of patients with cirrhosis using N-13 ammonia positoron
emission tomography (PET) before and after branched-chain amino acids (BCAAs) administration. Thus our aim is to
clarify the regional cerebral ammonia metabolism before and after BCAAs administration. We are going to undertake N
-13 ammonia PET of brain of cirrhotic patients before and after BCAA-enrich infusion, that are used as a treatment for
hyperammonemia in Japan. Simultaneously, we are going to conduct neuropsychiatic tests, to consider the mechanism

of HE by analysing the results and patient’s biochemical profiles.
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1 IZL&HIC

Flumazenil(FMZ)i 3 B2 B 2RI < 43479 % Benzodiazepine receptor(BZR) & fi5 &9~ 5 728, BZR @
~—H—L L THWOND, FaEIINEMIZI T FMZ #5 G 8E DR NI AR R ) 72 iR (5 &
ATEENRTVD Y L LAEFR 2 1L, EAFEHEIAR(STA)—F KANEIIR(MCA) /1 2 S AFi 82 12 i v i
FERE. MR EOUGE L & b IZ FMZ fE SR DU E £ 7~ L 7o IE ISR N SHBN REAZEIE O 2 1] 4 #%
BRL7-OTHRET D,

2 fEHI
2.1 ESRENREARFAELED 52 RO HE

Al "P1-IMP SPECT 12 C /2 KM =Bk D Acetazolamide SUEEDS 10%LL FIZIE T LT e, F 724 al
@ PET C. M ML E:(CBF), il & #E 3 E(CMRO,) . FMZ 13 % 12 12 RIMEER IR L CTu7= (Fig.1) .
SPECT FTfLr & STA-MCA /A /N2 8 O &Il LRI 2 fif7 L7z, T D MRA IZTER K
FHRBIARSEIR D MRS LT D Z & 28 L7 (Fig2), %12 PET ZHMEfT LRl & i L7z & 2
%, CBF, CMRO,, FMZ W3 UZ BT H AT FR D 72 A2 KIMEEROAS F AT R de s LTz (Fig 1),
S 5 ZHTRIE O BRI RER A OFE B 2 bl 3~ % & | VIQ : 7/l 83—77# 90, PIQ : 7] 78—7f1% 87.
FSIQ : 1i7Rl 79—1i1% 89. MQ : {iiAl 86—1fitk 99 & . ZHNE4L 10 RA > haithkEL R LTz,
2.2 AHEATEENAREAZEAED 43 D HB 4

AT P1-IMP SPECT (2 TA7 KM H-ERD Acetazolamide S HEDY 10%LL FICIE T LT e, k7247l
® PET T, CBF, CMRO,, FMZ [ZZNZ AR TR LTz (Fig3), Z DJEf]E STA-MCA
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INA R ENEAT LTz, Witk D MRA 2 TH P RMBIARFEIR O MIE13 %E LT\ D Z & 2R L7

(Fig.4), #1412 PET ZJififT LAAT & Hele L= & 2 A, CBF (3FRTOA KBEER O T A D30
IZ#E LTz (Fig3), CMRO,, FMZ (2B Tik, WAL B ITATIZER O 72 A R -ER O T AT AL
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99, PIQ : ffifi 104—1iif% 108, FSIQ : fiTAl 106—471% 104, MQ : fifAil 120—771% 132 &, VIQ. PIQ,
FSIQ CiXiF & A EZE LWy, MQ TELE R LT,

3 EE

2, bypassilitk IZCBFE L UNCMRO, D E L & H I, mRIMEREREE NS Lz &0 9 s R 72
ENTVDY, SEIOEFITIE, S HICHMRIMRIERRE OUE L & BIIE T L T ZFMZOREGHE b L
BT D LWV I FERDF BTz, FMZ-PETIE, BZRIZX T 2 FMZO#EEHE D A TV %, BZRIZHT HFMZ
FEEREDIN I, BHHERNSBEEIND Z EIC K VBZRIHEE L2 < 72 B 72 DI 2 % | irreversibleZ2 48
fbkThHLEEXLNTEZ, LaL, SREIBZRICKT HDFMZIEGREN /S A N A& ICdE LIz & W)
Z &0 B, FMZFEARAR T34 T L birreversibleZ2 2 L TIXRWZ L RIEE Nz, 7205, viable
TIEH 2 PMHBME T LT A IERRICRB VT, FMZIEAREIXIK T3 2 ATReEN & 5, M fic L 2
FHAR OGN T o H 55 ITIEBZR D viable /2 KAE T H 5 03, receptorDERENMAIL LT 5, WbIE
BFEARBEIZH D . = DIRAE TOFMZEE & fiElEreversible T, MOMEERMA AL ET 5 2 &1 X W FMZHE
ARELEETL2OTIIRVNEB Z DN, BEICFMZESRED T I3A R E ORHHEIS T I BY# 4
HEVIHENRLENTNDY, LnL, ZOWE TIHFMZAE G iEdreversible Td 5 52 & 5 2MZDW T
EEALTELT ., SEORE CFMZEGEE D reversible T 5 L V9 Z & VREB I T,

3k

1) Heiss WD, Grond M, Thiel A, et al: Permanent cortical damage detected by Flumazenil psitoron emission
tomography in acute stroke. Stroke 29: 454-461, 1998.

2) Sasoh M, Ogasawara K, Kuroda K, et al.: Effects of EC-IC bypass surgery on cognitive impairment in
patients with hemodynamic cerebral ischemia. Surg Neurol 59(6), 455-460, 2003.

3) Yamauchi H, Kudoh T, Kishibe Y, et al: Selective neuronal damege and borderzone infarction in carotid artery

occlusive disease: A "'C-Flumazenil PET study. J Nucl Med 46: 1973-1979, 2005.
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Figure 1

Case 1. 52 years, Lt. ICA occlusion

Postope




NMCCH [FIFIHAFZEAA #4114 (2006-2007)

Figure 3

Case 2. 43 years, Rt. ICA occlusion

Figure 4

Postope
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Symptomatic internal carotid artery occlusion that indicated development
of FMZ binding with development of cognitive impairment after superficial
temporal artery - middle cerebral artery bypass surgery. Two case report.

Hideo Saito, Kuniaki Ogasawara, Yasunori Suga, Masakazu Kobayashi,

Takashi Inoue and Akira Ogawa

Department of Neurosurgery Iwate Medical University

19-1, Uchimaru, Morioka, Iwate, Japan

Abstract

"'C-Flumazenil(FMZ) is a specific marker of the Benzodiazepine receptor. And permanently and irreversibly
damaged cortex can be detected by reduced FMZ binding early after stroke. But in the present report, we
describe two case of symptomatic internal carotid artery occlusion that indicated development of FMZ binding
with development of cognitive impairment and cerebral metabolic rate for oxygen(CMRO,) after superficial

temporal artery - middle cerebral artery bypass.

Key words: Flumazenil, internal carotid artery occlusion, bypass
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% D9
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A lElFk 21X, ABRABEDR RN 72 I ZHE & Mim it - RERH O T 2780 AD X° FTLD & (38 6 2 ic i
LRGSR DIER 2B L7, PET M X 2 MMMy - MBI A 4hed & L7 O BB 7Y
R Pz 9 5,
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PET B #E 1%, C°0,, "0, DFFFMAIZ L D steady-state {5 TIT72 JAFTIMM R (rCBF) ., RIFTMAR
HHFE (rCMRO2) F6 X OVRRTMMIR R IR (rOEF) ZIE L7z, SHES MRT 38 X UMM I 8 452 O il A &
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WD 3EMBE L2, ERANE & A ERZER R, BRETIEEL TSI LODHETY
LB E 2 G O T2 R AE TR D 220, %@mmw%mﬁ TR S HE L T\, ERSEA9121E MR,
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5 EE
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A patient with focal rt patiero-occipital atrophy
in the right cerebral hemisphere
- Comparison with dementia of Alzheimer type and frontotemporal dementia-

Masako Kudoh, Hisashi Yonezawa, Satoshi Takahashi,
Junko Takahashi, Satoko Obara,
Toshihide Shibata and Yasuo Terayama

Department of Neurology and gerontology, Iwate Medical University.

19-1 Uchimaru,Morioka, Iwate, 020-8505 Japan

Abstract

We report a 65-year-old woman who presented progressive left hemispatial neglect and left hemianopsia and
focal parietooccipital atrophy in the right cerebral hemisphere. The patient noticed that difficulty in seeing the left
side during driving since a year ago. Neurological examination revealed mild left hemispatial neglect and left
hemianopsia while the other higher cortical dysfunction including memory disturbance was observed. MRI
showed focal atrophy in the right parietal and occipital lobe without any vascular abnormality including posterior
cererbral artery on MRA. The steady-state '°O technique at positron emission tomography (PET) showed marked
to mild decrease in regional cerebral blood flow (rCBF) , oxygen metabolism (rCMRO,) and oxygen extraction
(rOEF) in the right parietooccipital cortex. The patient is still showing only left hemispatial neglect and left
hemianopsia and mild constructional agnosia without any memory disturbance and other higher cortical
dysfunction even the three years later from the onset. Our case does not match any diagnostic criteria of
neurodegenerative disorders with focal brain atrophy with focal brain atrophy such as frontotemporal lober
degeneration (FTLD) and visual variant of Alzheimer’s disease (vvAD), suggesting the possibility the new

clinical entity of dementia caused by neurodegenerative disorders.
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Experience of using PET-CT for head and neck cancer

I. Furuya, H. Nakatani, Y. Hara, S. Nishihira, Y. Miyagata, H, Hoshi and Y. Sugiyama

Second Department of Oral and Maxillofacial Surgery, School of Dentistry, Iwate Medical University
1-3-27 Chuodori, Morioka, Iwate, Japan

Abstract

Recently, PET examination has become common. We have reported the usefulness of using *FDG-PET examination
for head and neck cancer. In 2007, we performed PET-CT examination which can investigate whole body. In the present
study, we reported the outline of it.

In 2007, we performed PET-CT examination for 14 patients. One of these, we suspected metastasis for abdomen
after primary therapy. In this patient, there was a sign of integration of '"*FDG in right abdomen in whole scan PET
image. Later, we performed CT examination for abdomen. Then, it turned out cyst of kidney.

The distant metastasis is a great influence on prognosis in cancer. By using PET-CT examination which can
investigate whole body, we can investigate not only metastasis for local lymph nodes or recurrence in primary lesion but
also metastasis for distant organs. Therefore, PET-CT examination contribute to improve prognosis of patients who has

head and neck cancer.
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Abstract

The role of the PET (positron emission computed tomography) has become more and more important for patients and
nuclear researchers to obtain useful information. In the field of brain functional imaging, the PET images of CBF
(cerebral blood flow), OEF (oxygen extraction fraction) and CMRO, (cerebral metabolic rate of oxygen) are quite
valued. However as the PET images are not good anatomically, they often need to be registered with the ones from other
imaging modalities, such as MR (magnetic resonance) and CT (computed tomography). Another problem is that PET
CBF image cannot be directly registered with the other two (OEF and CMRO,) images for some technical reasons. The
purpose of this work is to establish a method of simultaneous displaying of the integrated PET image of the above three
brain functions. The work was proceeded through three steps; normalization, simplification and integration of the three
functional images. For normalization, the CBF images of normal volunteers are integrated with their OEF and CMRO,
images by statistical processing and the accuracy of the integrated image was examined. 536 ROIs (regions of interest)
are settled on the image using the 3DSRT software and the normal value for each ROI was determined by statistically
analyzing the collected data of normal volunteers. To simplify the display of the integrated image, the parts whose data
are within mean + 2SD of the normal are processed not to be discriminated. Although the integrated image has yet been

improved for practical application, it has enabled simultaneous diagnosis of CBF, OEF and CMRO,,

33





