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IMBESE SR B~ "FDG 3 X (f "NH; 0 55
— ZRMFEREORS b CTA A=V —

RE OB EE 2B
WOF kTt R E—
R N A
ZUIE T I TN
B

ik WR™ W At

AL feE=* L1 A6 Pt B *

EF fn*

HH R BR RE

EE FDG, ®"NHs # iV TEEEMFEEBREDORY hn v CT A 2=V v I &fTo 1.

RIER 2 B Ebh oK i, 18FDG, 13NHs, XCT 0 3fED 1 A — UL § ERHR A KiR%kE
LT BIER 1 2 A ORI T, BIKMEIR & sh RIMEIIRO 5T RO AR, MR L DELWET
ERLz. HEBMEBIRRORFZRVWEZX ORI bbb T NSEBINREERO LA EEDFET
DAHEROBREKD 18F OEFIMET LTz, BN OFEFITITIFIER Th o 7. BIEN 1 A BROREA T,
BN OEREOWEM L TW A EPAL Tk 18F DEMO K TOF A 2b 5 F, XCT THEEHEBMRIED 6

hie.

PLE® X 51z 18FDG, 13NHs # | 728 hu v CT A A —Y v 7 %47\, 18F, BN o025
5 Z &, BMEEORFENRS, RATERORELZ T2 FERELTHRALB AN

L T C®Ic

R b r R TR L 7 B PR E SR AL
HEREN T & RS 0 O RIREF BRI X W EHIIL <
WA A=Y L T2RY berarea—2ikH
Hxse e (Positron computed tomography, [ L T
PCT) 3B 0 IR IBROZME & LTHE & h,
BERFIHP RO DB X HICi > TE TS0,
Bic BF-7emnsA %y /0L a2 — 2 (BFDG) &
O BN-7 & =7 (13NHs) # 7z PCT A »
— UV RN RETO 7R o EERES X O
M JPTER O RIE 2 Rk L ShTk 3D
M R E BT ORANORES mbsREEEL LT
TR EESR
b S64E9 H 21 A
B RSt D56 4R 11 A 11 A
BIRIEERY  THEBRUN4THEIR 1S (2269)

TR R 24 B R TE AT B PR AP 2238
X F X B

AHThHrHILEXLNTNEY,
ZZzThhbhiz, bhbhOBFFET TR S
N PCTHBETHLRY b Ph—I"&FHL,
BEDG, 13NHs, 11CO ##H5. LT, PCT £ A —¥
YT EfToT B,
AEbhbiid BFDG, 3NHs # v T EEE
PCT # £ RMMEREOEF ICRKATLZHZED
HEHORED FRENER E R L IO TRET 5.

. A E

1) HstEsER)

WEWSF A 7 v ba & T 8F, BN, 28
YLz, BF A v ARICEBTE*BELT
20Ne (d, x) 18F ORRIGIC & » TERE B 18F-
2-deoxy-2-fluoro-D-glucose (18FDG) » & %ix Ido
LODFH IR, R E iz BF-F2 2 % tri-
acetylglucal o Freon-11 J{iRIC@ L, RSN b
glucopyranosyl difluoride % Hifff L, g Thik
SMREL, BF 2RV ToKER L 510,
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BN 3RS & R4 L T %0 (p, ) BN
ORI X W AR E RS, ZhE#TEL T BN-
NHs (13NHs) & 4 %. Z & ARtk dhicsl
€L, PH 23tk + 51112,

DA E o Rt ESERI o Rk, MK, S HG
BEFRATET TED I THA 7 v b r o fixE
SR EFHILLE ) IS/ -> T 5.

2) J®RiE

BRI OB AT RIIED e viz, £F
Positologica-I IZflA A E 7z 8Ge-98Ga DI
EHWTIRE T 2MmOEBT — % 2 IUET 5.

BFDG 13§ #%304 & Ve & Btk L7, BN

19 % 2 5 (1982)

Hs 33552 ~5S kX Vg r i L TWv 3.
BAA—TOA T M 2 X105~ 5 X108 3 7
v MNREEIC A B X O IS HUE RN 2 T 5.
PCT Ofid» % Wik = O i, [F— Wiz
Pfizer/AS & E CT =z % 5 —0450%ic & » X #
CT (XCT) #{F-1-.

3 & Hl

FARREE, foFRRR, CEBHMERSE, BUE KT
FEZEIIER, B OHHAER % 7R L 724058 T D %
Bl<TH 5. FEhREMET PCT 7o 15 A i
Hz-oTwWa., £, ZORESTEIC 1 »HATE
D, (EROBEND > Y LY, FFich EED

F-18-FDG
Fig. 1 The images obtained from positron CT with 13FDG and !3NH3 and X-ray CT.

N-13-NH3s XCT
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HESERH~ D 1BFDG 35 X 08 13NH3s 04

BhE WIS > TWD Z EDHBHO NI X Y
HEIhTWb.

FEAEML 55 5 9 H IS T b - ML i < i A
KISEIRAT 0 PHYE F5 & O INSTTBIIREF 2 NS
Dﬁkt%ﬂﬁﬁﬁw%#Bmﬁ“TMMWFE
X % e R INMEIR & 22 RN Eh IR B3k o 1 5 2358
» oM.

XCT T3 ENTHER LB KRS & 589 5.
F T AT EAE ~ QU EE~ SR THEE I 2 1 TIRHEPHIC
KRR AR A Y, & O PNFEBIC LR A O e BRI

BRTEALARY . Z OISR &
FET 5 LRUUEARA L7z, PCT fifT o/ HICfT
bt XCT T4 SR EBo b hiz.

M. % 2

BFEDG, 3NH3 ic £ % PCT 4 2 — % XCT 4
ALY —LHEELT, HADBDOBODERICE
5% BF X0 BN ofERE X BROBKI & of
fR& fRit L7 (Table 1). PCT fifTo% 2 > HAj
WK >zt EZ DN D EFTEER ORI
XCT £ A =Y T3 SOBI OB T —
KRk & LTitishTws. 18FDG, 13NH3
O PCT A A —Tik & bIT 2 DAL TIEER fE
T, XCT L[a—higo xKigkERL 7.

F0ER T3 18FDG, 13NHs o4EFE L X SR

fiti L ORICHE < OBFRGED b hic.
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A KD

Ik & e KINMBHAR O BE R a1 & 5 2 H h 5 AL T
1218F, 13N o activity O L WK T &, XCT fEo

BKFRED LN, WbwD

ORI E R LT,

“watershed infarction”

HISAIEDFTH T L 18F, 13N o activity DK T
DFBW btz XCT A A — 3 i3 XCT i o {&
_Fﬂiﬂiii‘J“T, ﬁjig){&_]:&/:f\";—gﬁ{j 4);»05’) ¥ 4%

7.

XCT T o XCT DK T & 5 W iF I EIER
LEZ bhaAMoRIE, vy XkiE, BFDG
B LV BNHs 0ffiF o PCT 4 2 —T L b, HHf
DIEKTFERL TV,

FRHIE D% J5 ¥ 1X FDG 0 4 # — U T,
BT 28D 5 s,
BEDKTH 5 TS FIER

KTF&ERLE.

BNHs D A 2 — ¥ T
, XCT fHiz & & o

BRI, v o XK L 3R v, BNHs o o

A=V TIRIEWDOERE T LI,
XCT (ZIEEETdh - 7=.

BIETFTLTWE.

18F ¢ activity

FHyne o 285 00K T3 BFDG © A 2

—VHEBEOKT &R LA,
BIEFEB LY, ZFhXI00FHVERNE

BNH3 O A A =T
1 B

To. XCT TIEEE O XCT EOKT & 733 H#0L &
IEH &R 3EML & ASRLEL T iz, PCT fifT

Table 1 Accumulation patterns with 183FDG and !3NH3 in each lesion of the infarcted brain

(i=37p)

Lesions I8FDG uptake

1. Posterior portion of left No
frontal lobe

2. Marginal area between right Decreased
ACA and right MCA

3. Anterior portion of right Decreased
frontal lobe

4. Nucleus caudatus, Nucleus Decreased
lentiformis

5. Posterior portion of right Decreased
temporal lobe

6. Thalamus Decreased

7. Surrounding area of right Decreased
Sylvian fissure

8. Posterior portion of right Normal
frontal lobe

13NHj3 uptake XCT value
No Low
Decreased Low
Decreased Low or slightly
low
Decreased Slightly low or
normal
Slightly decreased or Slightly low
normal
Normal Normal
Normal or slightly Slightly low
increased CE (+)
Normal or slightly Slightly low or
increased

WAVCA: ;n?eriior cerebral artery MCA :7 7r;1iddleicerebr;1| airteiryi N CE:
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XCT TEEAlofEIfTbh TRV, 5
HETNCITbh - EERBR 5RO XCT Tk Z 05
P EEIRDE P ED BTV 5.

AREIE D% T, BFDG O 4 2 — Y T
EHERERLEDY, BNHs 04 2 —CTRIE
WR L OBECEFOMME R L 2. XCT T3k
ED XCT ENETF & 3 EER O ISREL T
Wiz, ZOEALL AN E Y 2B o8k LR
FERGRIE RO b, L LSS
RoBER, Aoy 28UHH, ARiEEHEEH
e b, FHEHEMBICITR o ERICHL, B\E
i >TwWiz.

Iv. = =®

fiei i g B o PTG & R #E i o Kk %
PCT #: TRt L i i34 72 <, Kuhl 53084
DHTH%. Kuhl 5 19bhbh & [FEEEICISFDG
& BNHs 2HWTA A=Y 7 &21FW, 8F 0
activity % JRPTEE G s8Iz, F£7- 13N o ac-
tivity  Z AT BER OIFEIC L TR OB O D
AA=—VOBRET->TWVS. 5 I HIEHREE
B LR OB S 4 FEEICHFHL TV S,

bhvbh DOy b TR % B ITE D EF
T, 2008 oBHICEZ > %Eix o
SEBITH D, FEH & BERR & O Ok~ 2 BRAS
HEZIWRETDH - T2

18F L 13N 04T, RKOSHEYICELD LR
7=. (i) 18F, 13N o acticity & 4 F LVWE T 2R L,
A A= TRENABALKIBLE LTSRS
. (i) 18F, 13N o activity D{EF 25731 0.
(iii) 18F (3K F &2+ 2%, BN (ZIEH UV EREE
DETEFT 0. (iv) ¥F KT 2R+, BN
SIEH DB CHME R+ b 0. (v) 8F 3IEH T,

BN D IEH 2PEEHME RS L0, 0SHEY TH 5.

D)2 2 A 2 FE Ll WEEER T v
PR OE LA FEIL L T L £ - 72 FEH O 18F,
BN DR E T T LD TH Y, Kuhl 5304
FHTx CRICET B LExbNS.

() 31 A ERB LA EROBRH I
bhizb O T, FIKKEINR & % KIKBIR O 55 R

19 % 2 5 (1982)

B, B v XH, oL TERDLATVS.
JRFTREROIET & & b ICERBHOETARZ - T
WpEEZLND. BICHTRIMEINR & bR INEIIR
DEERFURTRERS, #ERE VEFELVWETER
L, watershed infarction # & 52 TW3% ¢Ex2 b
N7z, Kuhl 5900508k D BIC)RT 5.

(i) FAENHEESHFE, LAHKICEDOID
FRTHS. BHEOETFMELALED AR
N, EREHSEFTLTWSRETH S, ARZEE
DB TIE (i) OREL Y LEEVEE T, B
WREIRHUTELVIBERBOBRTORE R
BEThHAHILEZDNSE. ZOEHD XCT T
BRETIL2PRIMEDKETERT L2 b b
EVBETHD Z EHBHRFRETH D, —HAH
ROEH A — oAV LB ETHE. 20
iz XCT THIRIEEH D XCT iz /LT 3.
Kuhl &3 GEBIOFT R & e L. SLAKEBH 0 MRk
DEFIEIC X 3 BUR~D MLt OREdE, BCAGIRE 3
B+ 2 HEOMRMEO v 7 —5 M, KA
B O KR ORI ~ DO JlE O WD, FORKE
HIFTWBHR, bhbhofo i, #K
CEREFIRNZLIZEY, BDO22o00E 25N
WYL EL LR,

(iv) BAE YA E Y RBEDOMALIC = - 748
iz —2Th o, XCT TiEEwmshE »
BoohTEY, HERFIIETL W32, #EK
TR S IS SN L 72 Luxury perfusion o RHE &3 1.
A3, Kuhl 530458 BEIZIET 5.

V) b EARATIE (v) & RIRRIE T, BEAEIRE
EORREE HHREE T, B HREE O N T IER T
CETHEELTWE LD LEEZLRS.

PED Xy icbhbhofF- iz BFDG, 13NHs
&% PCT A =20 Z 3 ERMBHT TIZ Va3,
18F, BN 030 B D DEEOHBMD 5 — v & &
52 LICX-T, IMEEFERES L O 20RO
RO - AEFH S ERE MD Z LBV TH
v, B EERAREBELE LYV IDBLEZDRS.

V. & & ¥
FDG, ® NHs & i\ T, £RMAMHEEROBH
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MR ES B~ 1FDG 35 X U8 13NH3 454 21

DPCT A A=V T #{Tolc & ZARHRE 0 IR IE
IC kDA OERFHRERE TR L.
RAERI27 1 #% D953 Tix 18FDG, 13NH3, XCT

DIFDA A — T &b EERBIME A KGR E R,

FUEK 1 BB OBRILNT, BIKIKENR & ok
TRENIR > BE FLA53% (watershed area) (346 I Bifea,
B & LIK T &R LIz,

HFRINBENR & H KX BAR o 16 5 0> 32 BE SEisk o Jis
M HigE 2 R LA Ek T, HEEEIC R REATR
<, MEFMNMEMRZRIRE L LLEELZLASIC
Lhb o T, BOBKROFERSHIETERL
7z. BN OEFITIZIFIER Th - 7-.

AR 1 B oRIENTIX, BF 0HEFHMK
T, 2 0FIEEEFZRL, BN OHEHEORD
N U 72364225, XCT THEERIEEIENE D
hiz.

Z» X 51z, 8FDG, 18NH;3 # fjv 7z PCT A #
— T v 7 E{TVv. BF, BN o Rit s o
i3, EOJSITHERE, NPT R 5 Z e 8
WRETH Y, BKE, FHABEELRY OB L
Eibhs.

AWFFE D —IBLSEA B 2 AWFFE B £ (54-1) D Bk %
ZF THITbR IR TH 5.
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Summary

Accumulation Pattern of Ischemic Brain Lesions with 3FDG and 13NHj;:
Positron CT Imaging of a Case with Multiple Cerebral Infarctions

Fumio SHisHIDO*, Yukio TATENO*, Tsuneo TAKASHIMA** Akira YAMAURA**,
Hiroo IKEHIRA**, Seiichi TAMACHI**, Toshiaki IRIE¥*, Toshiro YAMASAKI*,
Kiyoshi FukusHr*, Osamu INOUE*, Kazuhiko TAMATE*, Takeshi [INUMA¥*,

Yoshio Supa*, Masahiro ENDO*, Eiichi TANAKA*, Takehiro TOMITANI*
and Akira Kurisu*

* National Institute of Radiological Sciences
**Chiba University School of Medicine

Positron emission computed tomography with
Positologica-1 was performed to 40-year-old man
with multiple cerebral infarctions using 18F-fluoro-
deoxyglucose (18FDG) and !3N-ammonia (13NH3)
as indicators of local glucose utilization and rela-
tive perfusion, respectively.

In the old infarcted focus about 2 months after
the first onset, all images of 8FDG, !*NH3z and
X-ray CT (XCT) were shown as a complete defect
with clear margins. Watershed area between ante-
rior cerebral artery and middle cerebral artery had
a severe decreased uptake with both of 183FDG and
13N Hj3 about one month after the second onset.
Although there is no abnormal changes of the
posterior cerebral circulation in the ipsilateral

hemisphere, thalamic uptake of 18FDG was
decreased and that of !3NH3 was normal on the
ipsilateral hemisphere. The lesions increased with
13N activity appeared positive contrast enhance-
ment by XCT, though 18F activity was normal or
slightly decreased in the same lesions.

From these preliminary results, positron com-
puted tomography following injection of 18FDG
and 13NHjs should aid in estimating the condition
of altered brain about glucose utilization and
perfusion after stroke.

Key words: Positron computed tomography,
18F-fluorodeoxyglucose, 13N-ammonia, Multiple
cerebral infarctions.
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