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TSR BEAE SR 3 13 % B M BRI &

FUEBIR YL B3 D VR R 2R P B P
KEF K EE BER  BEAENE

F—7— F I, Positron Emission Tomography, Z#2'T1-(#5 SPECT, Selective Coronary
Angiography, Micro-Circulation Abnormality

Zz

=
=]

B OB TEIRRE OB C X CEIRWBIIGEE M Thh T3, LaLBEbhb
i, TENGER EMAERE LIS v b TP R#HEPOTLSPECT €, BEYRD 5 EAERL
7o, 19894 7 A2 H19914F 2 A ¥ CIBEINRE R & 1T L 71229010 5 5, B LRE I  RHEOITI-
SPECT CEEFREFETH5HLIEENMREDO 24, fH T8 2HAK. COREFROKELERT 1=
D12 PET (H,'*0, FDG) &ifT L, JIIGHRREROFHEBI, 2.8BTh ok, FREMTRE
TOARNLI. 65 H15. TFE(FH12.8F)TH - o, PIEBEEER I, BEXRDdIoh - fe, Lo
TI-SPECT 0 EEHOERXBRR &L EFFHOFHOLHMAEET, ThFh0.86+0.1840.99+0.13
ml/min/g C, FiZOFHPEHBIET LT, L LEFDG 0 \EMBRH T, WThoBELEETY

BT RRDIRM T,

DX CLAEREHIRIEA TV B RS 2 0b b TMRE T 2R 5 JRAE, SO LHEED
WBIED 5 IR EEIIRILZEIC X 5 B MEBROBENE 2 bhic,

FLroic

JNEHRBEAE & L COEBIRESE, & HE%ER
OB LEHEE, —hE CEEBRNTEIREH
Adbiih i, L LERBNCEROBmEE
BEARRETH S, & LIEENLEHETDH 5 TEIF
EERAL, WELHELORBESAYRE(ELT
BU-9 —7F, EHMLFETE, ARMOERRES
ETHEO = = —FIiz X 58580 SHEY, £ L Ui
B FEIMThh T\ 5,

DS bEBEFEOSEFICE T, TEOTLE
SPECT #3, M OE I EREMNBEEL LTE
BL, Bx0BREY BV CEMNED M L O
7 viability 238Hii ¢ % 3, K L AiRE & LTl
HEhtw3,

UL, ®TISPECT T, #A{EL 5 E%RTO

CPRAFETHIBEM CPR4FEIATASHE)
BURIGERSE - (T602) HET LR MEEIA /g £
HIET465
FER I EMKEDNRR BRI
#F P

FEEABEELEETH D, 0TI REMH S RENE
SE=RZAF-BETHEREDMBEAEXAFL T
B9, ZDHBMEDOLDONRMOBEFRRLRERD
REEDE U T 3199, SFER S b r v CT(PET A
BERR AT 70, LHRMOMIMERY =
A ¥ -—RBOEEHHENFTEEEL e -7z, ZhiX, &
R MM LER BT B 1) A .U FF viability © 5 ic 3
ATchdy, ToORREELEVS,

bbb XEROJIFRELE R Z 820 T
# SPECT #fT L, EREDALOET 2D BIZ
bbb bY, TEEIREE EBA O ERELAE L
TRIEFIR AR L C &7, 4|, L PET(O-1588
A&, LR H,®0, F-18 fluorodeoxyglucose, LI T8
FDG) # AT, ZoFBEHRE Lo THETS,

¥R

1. %% (Table 1) : 19894 7 A2 H19914E 2 B %
ToEK, BEEIRFEDDE & 5O 7= I BIRNE
BIRE AR 2 U JIBREBEAEIR296ID 5 B, fi7aT
B O ZHETLLE SPECT TR O ERIE T
RRDHCE b O, TEIREE LU L ok
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Table 1 X £

Onset of Onset to Onset to Onset to
Cna(fe Name %g)e Sex MCLS final CAG SPECT PET
: y 6% W €2 6]
1 |K.E.| 17 | M 4 11.2 12.3 13.0
2 |R.K.| 17 | F 1 9.8 9.8 11.7
3 |1J.s.l 8| M 4 11.7 12.1 13.4
4 |Y.0.| 15| F 3 10.1 9.8 10.9
5 [M.O.| 16 | M 1 13.8 14.9 15.7
6 |Y.0.| 17 | M 2 15.0 15.0 15.6
7 |R.K.| 15| M 5 6.7 8.6 9.6

Mean+S.D. | 16.4 2.8+1.6 11.242.7 11.8+2.5 12.842.3

CAG : Coronary angiography, PET : Positron emission tomography

Table 2 EEIR, LEEFR X OEHEEOTL L SPECT Fr R

Case The last coronary angiography ngngn 201T1-SPECT
no. [ "pca LAD LCX | LVG) PD
1 N N N N No perfusion defect
2 N N N N No perfusion defect
Hypoperfusion at the anterior, apical
3 N N N N and posterior wall
4 N N N N Hypoperfusion at antero-septal wall
5 N N N N Hypoperfusion at anterior and apical wall
6 S(#Allsl N N N Hypoperfusion at anterior and apical wall
7 (#ll)_i}#'z) N N N Hypoperfusion at septal wall

RCA : Right coronary artery, LAD: left anterior descending coronary artery, LCX : Left circumflex
coronary artery, LVG: Left ventriculagraphy, PD: Perfusion defect, N: Normal, S-AN : Small-

aneurysm, Dil : Dilatation
#: Segment

FREXELRWSRAXRERE Lic, —7, EE#G,
LFBEERE CEHRFRE Y TV EakEM T
5 b RAERELL T, BBEOTI-SPECT T 2%
D2 THD. Thb 7TEOFHEBIIET,
BRS5HTEIL2H6TH - e,

IR FEERF O, F92. 8 1En B 550,
HRE» bEETEIRER, T#HFTI-SPECT, kX
VL PET TR £ co G, SO0 EY
11.24F, 11.84F, 12.85ETH 5.

ZDMOIFBEMBRED 5 bLER T, Case 3T
BRBEFCLEEINE YRS, EHARLE
HCikefIRERREIEr -k, EBEHL==2—T
i3, 2fOEEESEE ST,

2. BEINRGES, EEEEE X OTISPECT Ff R
(Table 2)

FBROTEIREE i, Case5liB\TC, &

RCA ©w/N&7sf8% 2 »F7, LCAWR/NNEtE%® 1 »F7
Rplc, BETE, THIRED, MELTREL R,
Case 61X, RCA D2/ NS isB a2 Ro 5 U4, &
X Teh o Te, Case T RCA (#1~#2) wisER O
AERDI, EEEH LOBEBHILFIRFCH -T2,
BB OLTEHIETI-SPECT OEFKIBIRMLL, (1)
anterior : 3, (ID antero-septal : 1, (III) apical : 3,
(IV) posterior : 1, (V) septal : 10 9 BA.L T
Bble, Thbo 2B oW THBRE L,

ik & BRAR

a) ¥ (Fig. 1) 3V v /7 3WEEBPETEE
HEADTOME-III # B\ 7o, BIEEXTXTFRIZTH
hic, 5~ 6EBROKAYE, RIEMCEDERRFZE
K (hr—3 vRG) #EKL, &I trnasmission
scan ¢ Phonton ® BIRFHIE % 4T\, O-158# CO »
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TIME

Glucose loading
Transmission scan

{ 5min.)

C150 scan : 30meCi ( 2 min.)

H2150 Dynamic scan : 10—20mCi ( 5 min.)
5 sec X 12 scans + 30 sec X 8 scans

18EDG : 0.1~0.2mCi/ke (60 min.)

2 minX 10 scans +4 min X 10 scans

Fig. 1 FHE

ABEBALTOLT A A= v 7 %B5, T
H,"0 (15~20mCi) % H#Rk» GHEL T, EE,D
EAF L v 7 A% 2 v&fTolk, Pv—4—DAHE
Bucit, MBIIRS A v 280 LB b hicRRE

U M L
1,4, 7, Septal
2,5, Anterior
3, 6, Lateral
8 Apical
9 Infero—posterior

Fig. 2 BA0HER (ROD ofkE
U : Upper, M : Middle, L: Lower

HEYHEGE, ik, L7 —A M A -2 FREEDHE
DEIR A HE, H,0 0 4 2 — 2 bC, EEOREIRS
REELEEIL, B X 2BEE I ~FK 5 L2
i,

BEDG 3, #9205, FDG 185~222MBq (5~6
mCOEBEL, H1IBHO L1+ 3 v 7 A%+ VI
fTLiz, ARRZFTEA & 2 2 — A CRERIICBIR M
mafETL, MmiEhoRFEBAEMREEr, W1
FIBICAZ AT 4 » 7 A% + v RBT L,

LM (MBF : Myocardial Blood Flow), 0§

Fig. 3 ¥EF (O viability RIBFD. LB oM imaging DE T & TEO.LIE
3. imaging DAL (RAIOWS) CERRBERED S, Z0X 5 By,

LF0 viability iieus EHE L,
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FDG £% (Myocardial FDG uptake), X U0'ohb
DBEDKDOMBE 7 — 13, Lbo—HoREF —
EhbEtE LT,

¥, *FDG &5y 7 v 2 — &, BHHigHE,
MM A vea ) vEERRE L.

b) &

@ B.ofEER (ROD ofwE (Fig. 2)

OEMEA 2 -0 EERBETvEDE= 2~ EIC
B i 3¥E (U Upper, M : Middle, L: Lower .
15mm [EfR) O s, &+ 3 25D ROL &%
EL, $fE F0EE Lk, B, THEO KBS
i,

@ L ML E oD BT

DFOFEMEIE LN A1 F 3 v 2 F— 205
MEEHHIEL, lida 59 modified single compart-
ment model & X - 7®, MKEOBEA X ml/min/g T
#£L7%,

@ LIRS O T

BFDG O¥|E R, HAFHKRTEVWTHENCHER
28U ETT 57,
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t-test, PEDEDH B DIC2OWTHE, Aspin-Welch
By AW, BEXKEX «=0.05& L1k,

®w R

LREGIO BETLEIMGE GMBF), O, Mmoo
Zaa— &, EEEREEE, M1 v -y v (IRD &
EOBIERKE - ¥EL, Table 3iRL1.

1) 05 I it e iE oD He i

a) AR O FH M FHERHE O L

EHE#(case 1, 2)DOFHMmFHESIERE, 0.99+0.13
ml/min/g TH 7z, —7, REFHCET S 5 G+ 3 4
(case 4, 5, 6) THFEMKEEZIRDTVHDOD

H|EF & LT, viability R#EFI% Fig. 3iwd, &
DFEFITIE MBF OET%#53D, R—EEKG&HES)
TYBFDG DR A HRDFR
i3, viability 237c s & HE Lo,
M, FEETERYEMNT T,

2D LR,

DX 5 e EpAL

2 BERE o B ik Student’s

EFoEREZR LA, $ik, EEEEBFCmTE
p<0.01 **
1.5¢ T NS, 1
p<0.001 **+

gl.o-
£
z
fr,
So.5¢

0

¥ IEH HE B FTR TR TR
0. 99+0 13 1.10+0.22 0.86+0.18
st —

Fig. 4 ERE¥, EEH® (EFERARLBRXAR
B o MmRHEHED LB

Table 3 Z##: PET (H,°0 L"FDG) OfER

ROI No.

Sor TS TS T T s T e T T 5 T MeatSD | Grads | cuka/n | Gulijmd

1 |rMBF | 0.8710.83]0.93|0.94|0.93]0.92)0.83|0.95(0.93}0.90+0.05 122 90 23
FDG | (+) | ()| (0| | e [ e | o | o [ e

2 |rMBF [0.96)1.27(1.16 | 0.92|1.01 | 1.31|1.22}0.95]0.93|1.08+£0.16 123 202 45
PG | (0 || ||| || m]|w

3 |rMBF |1.1711.31|1.13[1.06|1.12(1.18 (0.87|1.00|0.84[1.08%0.15 156 152 61
VR FESY FENY FEURESY PEY FEBY FEVY PESY P

4 |rMBF |[0.79(0.85]1.13(0.74|0.71|1.35(0.86(0.68}1.04 | 0.91+0.22 125 274 23
FDG | (9 [0 || o[ |||

5 | rMBF [ 0.73(0.90 | 1.00{0.66{0.71|0.97|0.71|0.61{0.89(0.80+0.14 174 790 14
NI FE0Y P EE PO FENE RESY FEDERES] Sy RES

6 |rMBF |0.68]0.81]0.900.82(0.87[0.84|0.69(0.75]0.78]0.7940.08 151 176 67
FOG || o[ || || ||

7 |rMBF [1.0311.57]1.32(1.17)1.45(1.20|0.891.11|1.23|1.2240.21 217 204 28
e ||| || mlm|m]m|m

18FDG © (+) BEABMIRIhTWBH T EERL TS5,
H,"0: 0-15 labeled water, *FDG : F-18 labeled fluorodeoxyglucose, FFA : Free fatty acid, IRI: Inmunoreactive

insulin
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B2 LB R e TV B RIS H -1 (case 3, 7).
b) BERN (ERETHEHRE EEERTEE L EEE
o M seHE O LEE (Fig. 4)
REETISPECT 2B OHB PET Lo #
(Table 3) Xt I RBEH 2T, BEFOERKE
THREOFEHmEESEE, 0.86+0.18ml/min/g T
B olc, REROESERTIROFHMRERNEL,
1.10£0.22ml/min/g THotlo. BEHOERE T

Fig. 5 Tl SPECT AR (Case 4),

I& i,

AAPNEREFESHES

HITE H3F5

RUCEBRIEFERERCHELC, oA ERE
AET 2R (p<0.00D), EEFHORFERBARD
M E, EFEFEEELTCLEECETYHRD
7z (p<0.01),

2) #FBLOERO DI O sk s

W OBLER S DR R TS
DIEBROE TR E Db T,

FEGIHR R | A 150 & )86 (case 4) HER

e

& o 255

BRI\, diffuse IR /KRIEY
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Fig. 6 PET o447 K (Case 4)
ERH,0) | §iBE—FRI R T O MCERET 23D 5. TRCFDG) | ik
—FROHERBIB O REROERTRRD TR TV,

T5, JIIBRCBELLOIERLIFEDLETH S,
4R ORI TI-SPECT FrR ¢, BiEE—fgo
EFAET (Fig. 5) %#RHicicd, HECLEY»F—F
VRERTT 50 BEIREF L, REMCIRIEL
role, L EDORREMBE OIS PET 21T L 72 (Fig.
6). BB, H,0 o.LFIMER imaging TH 5, Mk
B CHTBE— PR OERE T 2RD 5, —F, T
BoLHERHOFDG #BET 5 &, MYIALITH
LARE TR Foh Tk,

T

JER o R M tE R E OB OFHliici, T& LT
FIRNEEIREE A ThhT\w5, Lhl, &F0R
BT, ESEIFMEIDD LT
BV A5, OB FEE LT, BEBOE
RmERD S,

—BOCEERE» D25 &, LFRMOESEE -
LRV BRERENE LD TE., ZhbLFF~DE
FHB ORI, TBAKEXELIEI e
Lo TiTbhTw3, LikiisT, REBEEZNCIT
DRI, GHOBEREECAD ) T >t
Lz REE, b bty d L < gy g
RAREAEREE TR D, OEEMO—KARBEY
ZREHIRMCRIE LD EFEL <5, Thic

i, EBEFChLT, SHRELER-v VY /7AW X
LEMFEERES X OOHRBBEEORE TN T
W5,

FTTeRbhbiid, MEKHERLCEHRY 7 -7
N b B TEEDFE TN O EERAEM % T\
HFLTERLID,

Lal, Z0k5 hBMgEs e b HE
2 VoRBRTH3, FEBROBED T
THEEIRFANERL T 20T, 80%TH
ZPELI, FHTAY 7 -7 AREFBIRE~FAT
B EHEETHD. FICEERAMZ ST DR
ELILBD, ThREENFHHTHH, ERETHIR
FIOTE Ty,

—7, FBEMBLAE L L CEHARHOER, EF
AR EEGE, REZNRFERESRDD, TOKF
SN LT B,

DS BLEEEOSBTF TR, 2V ALBr v
774 —HREEE2LDY, FROKHRCERLT
W3, ZOBREREMLE DMK & LMD viability
DEHEIAR & VbR Tw5b, & < iz SPECT (single
photon emission tomography) % B\5 Z &tk b
ERELBEHNRTESL L St -7,

L L, bhbhid)IEFRREO BR % follow F
I, REEROITLLE SPECT B LB S N BRE LR
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BBHHIEErbbLT, BRMWEBIREE . F8k
REX BTN TERVCEFALERLTEL,
DX 5 TEMETTRMOEHRTLER SR, ‘Bl
HF" EoYBICER IR, FrOREBIATRELR
B, BYAEETREL LR BREE o T 51919,

FEPOTLLE SPECT BB, SELERK
Hizk b “BEE" S 158R90, =k, 1Tl
DS BRICAIEZ B L, Bk A F¥F-KETH 5
EMBEULTWA, ALK, TOEEMHEYE
LT3, :

S, BEZ0SH T, HLWHETSHS PET
(positoron emission tomography) 7&ZE L T &7,
CDOFEI L B OIS L OSOBEARS7s & o RiE
BRITWA WA b v —9 23R IR, FERLBL
HEREE ORI AT HE & 72 o 7297,

SEbRbIE, O v —3 & LT O-15858 K
(H,P0), LikEARE & LTSFDG R 4 b\ TR
R T SPECT Lk 0 FHE T 56z D 7R BRI %
ﬁo 71:,

BET L e R TI-L 5 SPECT ToOERIKTHE
BomREOHAER, BHOLMCERERERL D
ETLTwn, SHERBEEFRRLh TV, &
DO EHLBERCHE CTOROE TR S 7 & 33
i EEER LR X 2 EBEED TR
s, L LESLTOLHERSE, fhofEke
BERU VARG TE D, viable LW EE
FTHIERRLTWA, T Tbhbhil, c0k5
IREENTET B 2 &%, BN BIERSEOHE
ZEXoEEL, LW,

HEEE TR, SELEFRTEIRCTH 56, 7k
b Syndrome X% X UB & L, GIEKY, O iFEY
hET, BMEFEYRCOTRELYEHERL,
BWIMEBRBEEOFEENRENT V5, ZDORAEEF I,
WERIE I hTiEWRW, NEERORTE X
hTuw5,

— R B MERREE R, SR, OO5ER
X L CRMLEROMEN B NTH ) BALLHEED
7o b D MERE OB (RMEEROHMH B, »
5t @QUEHO/NEIRCBRENEILYETTED
WiEoRESR 7= Uik (BREMRE) PEE &
5, —igeErl, Qg fEMroRHOE
Hic L 2 MEFERHORETLE T S & 3L B IBIRD
Bere GEBERY) REPFEREEZ LR TS,

IhbrESESEOLIDIOES, Thbb%E

AANERESME $97E £35

#Er, PET B3 O A IR DK T & BRI EEFIE, M
FETELCOTHRALHOERYEF LTS EEX
bhb, L LUFAESRCZEBREE N2 &
Lo “UHABMERORE” Oleb t#EIRS,
FRE LT, JIBHLEE»SLT, 2oL
KBOBBESE 2 DN, TLTBRECEEE (W
BIEEORT) hbrHEShs,

—7, HBEROT-SPECT CHERE T2 RTH, %
BECHRELAPET L 2MREERL BEYTD
3, DERANDOEEDG OB D A% b R T B FEF
3, BBEOTTERENRSD EE LRI,

FREWC L B0FRMOFEBEL Tk, HEH
Bl biny, TicbhbBmay R+ 5 &%
bR TO B EIEERH OEMO R I, Mk &
BERBO 2~ » FEHCEENREC X 551
BI3hiehidabins, SHCHBICTS DI
AT PET R EHAT) OBFBLE L Bbhi,

TENRERY ERAERE 2 L & DTLHEOITLLE
SPECT LIt B\ TEEWE T2 A &EDBREMD iz o
2, "“BUMERORE T HEET R Lk, WD TPET
BWEETERLT,

S, JEROOESEREOFMEL T, BEk
CENLT5 PETREEVNBRATH S L Bbhi,

" =

1 BRENEEIRERE L JIEREERCE
5 ZEHEO T 08 SPECT ©, ERET YR &0 5
5@ HLE (H%0) &.OBHERS (CSFDG) o
WT PET TR %175 7z,

2 EBIIBSREER IR TR T, OEERSIN
Fich Toicic b v S8 b i MK T % 82D
TREBI D - 1o, Z oA, BMEREEOFE
NEZ bR,

ARMOER, #5600 AEREYES (T, —if, &
4 EIEBNIEF > v 229 A (~7 1), FE1ENBRE
& (KB wToiEL,

BREBERLZCHI), BEEHEEYBY £ LK
MM EHKRES 1 ARV EEREECE#H LT
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Micro-Circulation Abnormality in Children with Kawasaki Disease

Yutaka Ohmochi, Kenji Hamaoka and Zenshiro Onouchi
Division of Pediatrics, Children’s Research Hospital, Kyoto Prefectural University of Medicine

The presence of coronary lesions due to Kawasaki disease has been anatomically confirmed by selective
coronary angiography.

We recently encountered 5 patients with Kawasaki disease with abnormal findings on 201-thallium
scintigraphy at rest, but without stenotic lesions on coronary angiography.

To clarify the pathogenesis of the abnormality shown by myocardial scintigraphy in these patients without
angiographic evidence of coronary stenosis, we measured regional myocardial blood flow and glucose utilization
using positron emission tomography. From July 1989 to February 1991, 29 children with Kawasaki disease
underwent coronary angiography at our hospital. From these 29 patients, we selected 7 (onset of Kawasaki
disease:aged 1 to 5 years, mean 2.8) without angiographic evidence of stenotic lesions for this study.

The time elapsed since the onset of Kawasaki disease ranged from 9.6 to 15.7 years (mean 12.8). All patients
had normal wall motion of the left ventricle. Average regional myocardial blood flow at rest was significantly
different for children with perfusion defects on thallium 201 myocardial scintigraphy at rest and 2 normal children
(0.86 = 0.18 ml/min/g versus 0.99 + 0.13 ml/min/g: p<0.001). On the other hand, regional myocardial 18-FDG
uptake after glucose loading demonstrated visually a normal perfusion in those patients. Several explanations are
possible for this phenomenon.

We suggest that it indicates a micro-circulation abnormality due to myocarditis, or to peripheral coronary
arteritis that occurred during the acute phase of Kawasaki disease.




