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Fig. 1 Diagram of ventricular myocardial 9 segments in
the 2'TI-SPECT and "“NH;-PET for visual eval-
uation of perfusion defects.
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Fig. 2 Schematic representation of left ventricular seg-
ments on Bull’s eye map and vertical long axial
slice for quantitative evaluation.

Table 1 Comparison and distribution of regional mean values
of Tl % uptake and NH3 % uptake in the 7 non-MI patients

20iT] ANOVA BNH; ANOVA P
Basal segments
anterior (1) 81.5t4.1 8 77.6+3.9 N
septum (2) 73.21+4.1 4,5,6,7,8 82.1+54 4 *
posterior (3) 73.2+6.8 4,5,6,7,8 73.6t79 6 N
lateral (4) 849+2.38 2,3 72.1£55 2,6 *
Middle segments
anterior (5) 87.7%6.1 2,3 823+33 N
septum (6) 87.3+3.7 2,3 86.3+5.1 3,4,8 N
posterior (7) 83.8+6.1 2,3 799+54 N
lateral (8) 92.6+29 1,2,3 76.4+43 6 *

% uptake in each segment was compared and segments that have showed significant difference was expressed by
it’s number. *p<<0.05, N: no significant difference between Tl % uptake and NH; % uptake.

Presented by Medical*Online



WITI.SPECT & "“NH3-PET |2 & 2[5 ML O e #cka 5t 133

Table 2 Comparison of segmental defect score of *'TI-SPECT and *"NH;-PET
in the 42 patients with myocardial infarction

All Antero-septum Ml Inferior M|
territory (n=378) territory(n=115) territory(n=76)
2|3 55 37 3 13
(.‘;‘ 2| 4| 1| 43| 4 2 18| 1 2 15| 2
(%;114347 1 3[17] 4 1 12| 2
“loo3| 7| 6 0] 35 0|25 2
pslo |1 ]2 |3 ps| o| 1] 2] 3 DS| 0| 1]|2 |3
(a)  "°NH,-PET (b)  "’NH,-PET (c) "°NH,-PET

Concordance: 88.6%(335/378) 93.0%(107/115)
7.0% (8/115)

Discordance: 11.4%(43/378)

FRIAT L, EBRIEZAED 15% LI L& HE 5
EL7C. L ERAE 28 B, 2 AR 11 BB L O°3
HIRE3IBITH%.

2. 7OFI-LBLVEE

FTRTOIERNIZ ' TI-SPECT B & ¥ NH;-PET
1 AR OB TIT - 72,

WITI-SPECT : 12 BERLL A A L 72, &ff
JRHET 2TICI 111 MBq 2 8HEL, 20 0 &0
Hif$ L7:. SPECT XK= A V¥ —JLHI
A= 8 kg LI HBRIBESROERI T Vv A T
(Siemens-gammasonic ZLC 7500) % vy, £Ri#H
L 4S BE S IEARFML4SEEE TS6 AT v 7T
30 4 X32 KT 180 FED T — ¥ U= 1T - 7=,
T—51d 64X64 7 F) v 7 AZIEL, HEE
OB IIHEFHD I~ ¥ 2 — % (Shimadzu,
SCINTIPAC-7000) % Fvy, 3 REhREHT% % 7
WL, >WTElB X UEMGEER L. #
D%, WREE D LR F TO—E D EhTE (%
v, WEEE (% (Bull’s eye) & 7ERL L 72,

BNHs-PET : "NH; I EFRENICEZE SR TWE
470 hory (NKK-Oxford), HE)EHEE
(NKK) % f\v> Mulholland 5% @ /52 & ) AL
7. PET #i&(% HEADTOME IV (Shimadzu) %
vy, BEIINENL B IKEE T, £ 9 trans-
mission scan % 10 %-f4TV>, K\>T “NH; 370~
555 MBq & #iE L 3 025 10 s fRig L 7.

85.5%(65/76)
14.5%(11/76)

Tl % uptake / NH3 % uptake

2.2 7
z9 24 2 =
181 % A A
141~ Pé
1.2 7 %

T 7]

8 ] \f%g—‘ g
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All territory antero-septum Ml |nferior Ml
(n=378) territory (n=115) territory(n=76)

Fig. 3 Average Tl % uptake/NH; % uptake in three ter-
ritories in the 42 MI patients.

T —F1d 256X256 ¥ M) vy AIZNEL,
Butterworth filter, Ramp filter # FH\» 14 X5 4 A D
RS S 2 1572, Z DZEM 5 fEE (FWHM)
(X 6.5mm THhb. FHEIL computer system (Dr.
view IV, Asahi-Kasei) |2 & ) £E0EH, EEE
i, K FRiEh%B L O Bull’seye EfE % {ER L 7.

3. /{UBF SPECT & PET E{& DT

PE R RFA

WITI-SPECT £ 38 & 0" BNH:-PET £l 8\ T,
SEMTE(E E T, Fig. 1 DL ) ICEZDLEEB
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4 BXFE D defect score (DS) TaFliL 7. T74bbH,
normal =0, mildly reduced = 1, moderately reduced =
2, severely reduced=3 & L 7z. *'TI-SPECT &
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35 % 3 5 (1998)

€ & HYRT

0ITI-SPECT : 2'TI-SPECT @ Bull’s eye [Hif£(2
BT, BEMEE L A5 5 d gl & LA &
FNENAFDTL, LRBERIL8 LT A
~ DA T1 53 (% of maximal count, LLF Tl
% uptake) & #ll7E L7z, HEH R (0.0 250
12D\ T 4 X4 pixel DIE SO ML 1
#%7 ~ k% maximal count TFE L.LARERD % up-
take % 8 L 72 (Fig. 2).

BNH;-PET : BNHs-PET @ Bull’s eye H{%(2 33
T, ™TI-SPECT & [A#kIZ/EEBE & LRI & B\
T8k A MISEIL, FREADAT Y M %
BIEL, £15DOfE% maximal count TR L seg-
mental % uptake (2L T NH; % uptake) % H i L 7c.
Tl R EHUTRE (% T 2'TI-SPECT O (213 IZ4H
L5 DA77 4 A% L, ©TI-SPECT & [FHkiC
LRERD % uptake % E i L 72 (Fig. 2).

4. IREtFAIE

TRTOT— 7 I HBHERAETRR L.
FEERERLIZBIT S % uptake D ILELIE ANOVA
@ Bonferroni correction test & fi\vy, AHEM R (X

NH3 =11.428 +.748 * Tl
90 PR SRS T R S S I T

80 -
70 -
60 -
50 1
40 -
30

20 T T ¥ T T T T ¥ T 7 T
(c)30 40 50 60 70 80 90 100
Tl%uptake

NH3%uptake

Fig. 4 (a) Regression analysis of segmental Tl % uptake on NH; % uptake in all territory of
the 42 MI patients (n=2378, r=0.783). (b) Regression analysis of segmental Tl %
uptake on NH; % uptake in the territory with antero-septum MI (n=115, r=0.873).
(c) Regression analysis of segmental T1 % uptake on NH; % uptake in the territory

with inferior MI (n=76, r=0.760).
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201TI-SPECT 13NH3-PET

(\

Fig. 5 A 58-year-old woman with vascular spasm angina produced by exercise. Defect was
not found and high % uptake (86.2%, 83.6%) was found at lateral wall on the *"'TI-
SPECT, mild defect and decreased % uptake (72.4%, 67.4%) was found at lateral wall
on the "NH;-PET.

Fig. 6 A 62-year-old man. Acute myocardial infarction with non-Q wave and a 100%
stenosis of LAD #8. In the "' TI-SPECT and ""NH;-PET, mild ~ moderate defect was
found at apical ~inferior, moreover, mild ~moderate defect was also found at postero-
lateral wall on the “NH;-PET. Tl % uptake (64.5%, 71.2%) were similar to NH; %
uptake (61.9%, 70.9%) in the apical ~inferior MI areas, however, NH; % uptake
(68.1%, 62.3%) were significantly lower than the T1 % uptake (89.4%, 89.8%) in the
lateral wall.
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Linear regression analysis

FLoTHELL.
. # g

1. FEUFHBEBREICH I IREFES L
EEEZEALID % uptake O LEE

AR E 7 61D OTI-SPECT T3 T T
DERLD DS 230 1 TdH A A%, “NH-PET Tl DS
1234127 A2 b, DS2A 1T AL MIZRS
N7z, ZONRITMEETII DS 1 233 L7 2~
M, DS2251 &7 A2 b, TEBETIIDSIA 1 &
TFAYNTHD. EEEELOD Tl % uptake T
HRE L LA O PR L O TR LA EIZS
75 7. NH; % uptake Tl3 /U HEER B L OV 9Ll o
RE TR L, L IEERE O T RE (L gL ER A o
PRI LA EIZIKA > 72, Tl % uptake & NH;
% uptake & 5 & JLHEEMA O FFETIE TI %
uptake & NH; % uptake (250 LA B A - 7275,
LHEER B & DS YL BRI O BE T X NH; % uptake (£
Tl % uptake ZH L & S IZHEIEK D - 72 (p<
0.05). k> &7 Tl T1 % uptake & NH; % uptake
X HEADGRD SN D - 72 (Table 1).

2. DEHIEEBEICHS T A RBAOATOE
AR ESE QL OITILEEERD 9 LT 2 >
M2 W T 2ITI-SPECT & “NH-PET (2511 5 K
HRA 37O —5HIL 88.6%, HiiREH bR ZEE -
BU SRR, HREB L CLREBOS T 22 M
owf%@ B 93%, TREFEZEMHISIZ BT
LTREBLUMBED AL XY MIDOWTEFD—
1L 85.5% Td - 72 (Table 2a—c).

3. UEREEREICH TS Tl % uptake & NH;

% uptake O LD LLE

LS E R FIOLELEBI8 LT A M)
T3 Tl % uptake & NH; % uptake D i 1.04 TH
D, AIBERPRAEZESEI 23 B, 115 &7 A2 b
TIEZEDHIZ 097 & 1AV ER & & 12K
LTwWb2s, B4 & TREREZERRIR (19 B, 76
t A~ k) TIE Tl % uptake &£ NH; % uptake O
e Ihaunizii L Twb (Fig 3).

p<0.05

35 % 3 5 (1998)

4. DEEEBEICH TS Tl % uptake & NH,
% uptake & DERABIF

FEZ 2R TI Tl % uptake & NH; % uptake (213
HELZEOMMEPEDLN, FOMBEFRE
0.783 (p<0.0001) TH 5. RIBEFFRIESETINTIL
Tl % uptake & NH; %.uptake O 812 KA 7 (4
BS54, r=0.873 (p<0.0001) Td > 7245, T
BEMZERI T2 OME I IFER EOMEY S
250D, r=0.760 (p<0.0001) & 2R\ il % /)
L 7 (Fig. 4a—c).

EBI2R

[FEF 1] 58 &, ZctE, FELHIEEERICTH
L. LR LEMIZES T, (T — TlEREES)
BEIIZO SN LD o7, dERkEE TIREBIR
PR RS o7 h, EENEM O TI-SPECT B
TN TE I CEMLT T —ETREEGER I, 1,
aVi, Vos TIE ST ERAARO LN DT, ¥4
S OE & B Sz,

L HREF '21-MIBG SPECT £ &£ U 'I-BMIPP
SPECT T & &) 4 ' TI-SPECT £ & ¥ " Te-
Tetrofosmin SPECT T & KIEEHDEZO LN 95
7o7%, VBNH:-PET T3 il BE 5HI O 554 5 A —
T, BRIELERBEKTHIAEOON. RIBBLOT
BELZ BT Tl % uptake & NH; % uptake (£(31F
AR DB A 7R L7z, GRS OB TIE TI %
uptake (& NH; % uptake (2t Ui - 7045, {8
T{d NHs % uptake (72.4%, 67.4%) (& Tl % uptake
(86.2%, 83.6%) \Ztt LHH & 212122 - 72 (Fig. 5).

(R 2] 62i%, BN, Btk LAHEER.

JERT FATHL #8 @ 100% %2\ & 2 2k IEERE
PRSI TH L, LT — bivfrﬁ%
{05 T BEDBEEB) |2 severe hypokinesis %328
SN,

OITI.SPECT THI /L ARERA & TREIZ S ~ b 5
JEDEFEIR T A58 5472, UNH-PET T b [ 50
RO EREIKT 2 320 7225, HMIEEIZE BNH,
FAALE] = TRE~ P FEOERHI T 220 5
M7z OSER B & USREAESE SR (h LR T
{3 TI % uptake (64.5%, 71.2%) (& NH: % uptake
(61.9%, 70.9%) LIZIZEIFETH LAY, MEETIE

Presented by Medical*Online



0TI-SPECT & “NH;:-PET |

NH; % uptake (FF SR8 68.1%, L HEB 62.3%)
12 TI % uptake (1 J50 ) 89.4%, (L F:EB{H 89.8%)
L OB S D RfE & 7R L7 (Fig. 6).

Iv. # =

1970 £ Kawana 5® (& 2'TICI AN F Y ~ F 7
7714 FERE LTHERTE S L L TLCE,
W R R B X OO EOR A S
LDT, WK E O TI-SPECT AL ARIILGT & L Fh
viability DFFAfilZ 51T 5 EEMENS DRI TE .
2602, EEE M OTI-SPECT (3E8) 8 1/ “NH.-
PET & IEA_T MM EEDZHIZB VT, [[
FICEWREASE SN2 2 LA Tamaki 57 12 &
DS SN TV EA, RIREHIZLHIREET 0TI
SPECT & BNH,-PET |2 & & /U F I % b8t 3t
L7,

AEOBEHER LD, FELAEEF O, &
JLEHI O PR B X OV T BETIE T1 % uptake & NH;
% uptake I3 BAANRRO SN ho7oh, fllBE
T X NH: % uptake (& Tl % uptake (ZH LB S 2212
I AR SN, F LA ZER] O FiBE R
1 FETEIN T2 T1 % uptake & NH; % uptake DLl
097 & 1V ELZ/RL, MHEIIE R 2 EOH
MR S 7o, TREEMRIECIEZDid 12 &
L L) EWER R L7228, WEOMIZOEE L IE
DOARRAED S, AU FRERE IR T
BELQIBEA G TN CHBY, LiRodERIZL ) TEE
Tl NH: % uptake & Tl % uptake & D B 41X52
O LN Do 72h%, BIEET L NH; % uptake A% Tl
% uptake |2 LB O 2B o 77cb b EZ G
5.

ZDOMIBEIZ 51T S Tl % uptake & NH; % uptake
EDOFRMDFERE LT T ER T AN F—
E— 275 70keV RifADKR AL T —HETH D,
Alb b L O'TI-SPECT T U# IE (trans-
mission scan) ¥ {7 T\ w/z®d, VTI-SPECT
Wl is 5 R 208 2 &<u TLAEMBETIE y44
ORI D 2 DIZxF L, BERESICALE
T2 LA O fEE RBE B & U PR EBE T AR PRI
7% EOBERAMEIZ &0 y RIS L DIV

LU LA O e ke 3 137

WET L7290, EEMEEZBIT S OTICI £ L
BELOTRL)AEIIES L LD MRS
%%, —7J5, BNH-PET TIEMILH EATH T
WLOT, BERORES, &Hirrbsd, Eo
GRFRMBENDLEEZHNL. Lo L, Rich-
ard 52 (ZEFE © 3R UNH-PET @ dynamic
image # & O static image DX IT 7L 2 A
BHD dynamic image Cl3.0FH & AL O M7 5 A
(MBF) (23RS N7 Ay, %I static image
TIXFAEIBE B L OMEIBED BNH, 7346 258 S A L 2K
WERRTWE, T/, #%ED "NH;, H,"0,
IC-acetate B & ¥ ®FDG |2 & % PET O A #ifi4
xR GRED BNH, 54, LARER, L
A B £ O A BIE L 2RI EE B
O BNH; 5D HIRER L OhBE L 0 B S A v
D, MORETIILEERENIE—THD I LER
LTwnao

512, Gerold 5" I FH D (“NH,, *FDG)
PET DREFER & W EE K2 "NHy B L OF
SEDG i (BEEL R 2 e L 7ok 25, AR
2BV T UNH, 06 34 — T, e
BLOBIBEO 56 IR, PRE L OTRIZHL
HEIZE WS, BFDG 73 Aild¥—T, "NH; &
WFDG 534 DDA BIBE S L OHIBE I Z BT K E
WIEEHELTWD, 40L S, Kk T
"NH;-PET @ dynamic JUEPITHN TV WD
T, FRUI LB OLEIMAED T — ¥ DF S5 I
v, FNT, bbb OJERTIX static image
DHTUAFIMFT % FEM L T 5. JE LA ZEE B
DFEZE[BEIZBT S BNH, G AiA R L B S A
1A o2 i bR #iE L ITIZ-F L Tw
5.
fEHZEDILEHMEEZB TS BNH, 5 ARV
MHIEH S 2 TIE 2 VAY, dynamic 1 L U gated
UNH:-PET Tid, BEES)E L OB AR R ©
ELTY, summed B L OHEHAO EH{EIZ L 2
Bull’s eye 1123 4F % I BED “NH; 7347 (L i B,
B L TR LA RIS - 729%, MBF
MY —Td 5 - OREEE B L OE DA RENEIC &
LEBIGEIN TS, BNH; VLA LZ
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BT % trapping (W {22 OBHEFEIZ L D ITH
N, FOH T glutamic acid 2* 5 glutamine ™~
2B X O a-ketoglutarate 7> 5 glutamic acid ™~ i#
BAEETHLLLTWVEY, hbof#EhER
|2 BTl glutamine synthetase 73 b B % fEF
ThHh), EZBIIBITLZOBFOREL LT
EUAFRELL L, BLU UNH, ORBEH O
AEEOREH 5 VIEID ARIZ L - T, T4IIBE
BARESMME LT HDEARLA T
20189, 203N, REFEOLEZINMT "NH;
REBH9E S DL, CIEEEROH O —M 2%
LTWwa Z eI SN TV, 153k, “NH. R
FHOIRREPB L U glutamine synthetase A% ABARRLLC
B AEESA B L VREIIOWTORED, %
HIEEDES A A HTL2DIILETHL L bR
5.

T A LB TH D P"Te-methoxyisobutyl-
isonitrile (MIBI) 8 &£ OF “"Te-tetrofosmin % F V272
MBI SPECT T, “rTc O MFERFFMEIC X
D 0T O &) RIS X B2 E L
B E L, ERZLHO GBS 54
0ITI-SPECT (2R LI —% 2 LA BELHA T
%, RO TIRILCAWL R TW S 2TIC
122UV T BNH-PET & DB ATV, 4147 7 4
P LEAEHCESIIRHTILENHD LE
bhz.

V. £ ¢&®

1. 'TI-SPECT & “NH;-PET (2 & 4.0 LT
22T, FRLAEEB L OLHEEEE L ISR
2, SENB X UEREMICHERE L.

2. FELAREZESE O UNH, 04 (NH; % up-
take) TH&, /[ FEEREB L O P JLERIA o> ] BE (X PR
W LEEIED o 7. 0018, TREB LU
R O HFETIE, Tl % uptake & NH; % uptake
CREEEDFTD LN Do 7255, fIBETIE NH;
% uptake |$ Tl % uptake (250 LBA S 2 2fKA > 72,

3. OHHEESFEICBWLTIIEEAK, BBt
FRAEZER & OV T RERESEFAI D K SO RIEA T T
T3 OTI-SPECT & “NH;-PET & ORI @\ —3

35 % 3 5 (1998)

FAR SN, FIBERRIEIEM > L E 2k > TEE
HIEHEHOIETH 5. F 7-RIREPIRIZEFE TIL
Tl % uptake & NH; % uptake D 1L 1 123 Wl &
wL, MEOMIZIERN 2 EOMBESER LN,
TR EFIS TR 2O 1 L) &z R
A, WEICOFEELEOMMIGED ST,

4. ZTOMFIZL D OTI-SPECT & “NH:-PET
CAAETREPIR B L OSFBED LRI & 755 | G
TX279, HIBETIIEADDAIZERNROND
728, LRI % TS 2 & S MIBEI 2BV TIdE
BExETA.
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Summary

A Comparative Study of Imaging of Myocardial Perfusion with *'TI-SPECT
and “NH;-PET: Visual and Quantitative Evaluation

Lijuan WaNG*, Joji KawaBe*, Makoto SHIGEMATSU*, Terue OKAMURA®,
Koichi Koyama*, Hironobu OcHi*, Hiroyuki Y AMAGISHI**,
Kaname Akioka** and Akihiko TANAKA**

*Division of Nuclear Medicine, Osaka City University Medical School
**First Department of Internal Medicine, Osaka City University Medical School

We compared the results of visual and quantitative
evaluation of imaging of myocardial perfusion with
2'TI-SPECT and "*NH;-PET in the 7 non-myocardial
infarction (non-MI) and 42 myocardial infarction (MI)
patients.

On the *'T1- SPECT and "“NH;-PET imaging, the
degree of accumulation of each radioisotope (RI) was
visually classified into four grades of defect score. The
percentage of uptake was also quantitatively evalu-
ated. Results: In the 7 non-MI patients, NH; % uptake
in the lateral wall was significantly lower than in the
septum, and in the lateral wall NH; % uptake was
significantly lower than Tl % uptake. For the 42 MI
patients, segmental defect scores (DS) on 2*'Tl-
SPECT were compared with those on *NH;-PET, and
a high degree of concordance in DS was found for all
territories of the left ventricle, antero-septum MI and
inferior MI territories. Average Tl % uptake/NH; %

uptake was near 1, a highly positive correlation was
found between Tl % uptake and NH; % uptake in all
territories of the left ventricle and antero-septum MI
territories, and Tl % uptake/NH: % uptake was lager
than 1, but, a significant positive correlation existed
between Tl % uptake and NH; % uptake in the terri-
tory with inferior MI. Conclusion: These findings
indicate that results of **'TI-SPECT imaging were
similar to those of *NHs-PET in evaluation of myo-
cardial perfusion in the antero-septum and inferior.
However, a difference in distribution was observed
between 2°'TICI and "*NH; in the lateral wall, indicat-
ing that particular attention should be paid to the
results of imaging of myocardial perfusion in the lat-
eral wall.

Key words: 'Tl- SPECT imaging, "NH:-PET
imaging, Myocardial perfusion, Visual and quantita-
tive evaluation.
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