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HEAL T TRk % BE L2 RECH L, HHX
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9mTc.HMPAO D fEEEFE S L ot 21T - 72,

OB, HEMKTVEELETSRAET, kil
LIcHEBECE Db nLd I TF—FAEFHRALT
B X, 9mTc-HMPAO # H#lRkH & 2085 L
| Rl o Fr iR & 157214, W% 1< B & B)
NEKWIREETHF—F n b YTc-MAA £
37 MBq (1 mCi) % A L 7z. Z4c X 99 Tec-
HMPAO r 9MTc-MAA O &S T o RI o407
Fa Ca—F2TRELTHT FF7 7 v a i
B, Wi#E o WiREHC B v 72, Z 0, 9mTe-MAA
%3, EBEICIREOICEE L 72 9" Tc-HMPAO 0
HEHREE B L TH Y, Zotgsr s ¥"Tc-HMPAO
DI K B GeF FEFEH AT FE 22 (R O IR GER IR v
R RT Lo CHBZBO L E 7 bz DA
vy NEERSILTY T N T s vav L. TO
B, BIEOEHD I s ErdbicY DT MR
280.2+108.6 icxt L, %% # Tit 201.7+78.8 T,
FOH Yy VHIEFEH 1381 THh ol

A0 EECEBVTRBEMAG L ER L
¥mTc-HMPAO DFHERL T v VA 77 7 4 TR
Lol ET oI,

M. # 2

9mTc-HMPAO (3 K/MEL D 10 HORE BT
ThmEEETL, BRE2omBEOKRE IO
BH/ NS WEBIC RS W T A EE A~ 0E# Y
Rl EFREENKE 15 L ¥ Tc-HMPAO

28 %9 5 (1991)

ONER~ O ERE I TH IR <, EHPOMBTE
vy, o R o h iz (Fig D).

> Xz 9mTc-HMPAO #1360 ¥ £ To@hfElk
LEE BB oREGR Y KRt T 5 L, T
NOFEEIZEWT L EEHO RI 5 ik, 2o
DGO TIRIZREETH - 72 (Fig. 2).

&5 9Te o FEMEY T-o TH7 9nTc-
HMPAO #i¥ 543 1% & 1 Be i o FiE iR & Holicha
H¥zn L, zhoolT, EEHCETS RI O
EEORE T R 525, RI o SMREZVFA
POEFETLIZFMEE TH -7 (Fig. ). E7cl#E
B WTHEE, RO H 7 > b E 10D EE T
BEtT oL, BESHEBL |G TEROER
1338 75 hr» 7= (Table 1).

R & set B o> T BB R IE 5 LA (A7 PO AL 1,
[l UK E & OB E 30E L REFIBORRE fhsk =
R L 72. #*mTc-HMPAO, 37 MBq (1 mCi) # H
Bl 7 O KREERS,  B9) 0 60FD [ o0 W I i
% Fig. 3-A 1273+, 10 fADEHF M TEVwFh
e P R AR L B OIS e 2 e SE D B D AR
LE— 7 2R L1z, =% 10fEF 9 fHicks v
TR A Th L 0WE 2B, HEO A TH
HERSF ST b—%mp L. ZhICHL, EW
15 P R T O HHRE AR I B IS B L3 D (3
BEEHE D LERHTHY, E— 7 ORI FET
Zo#%F 10AFIETEbO TSN L &
EL, TETRIBEST b—Lhrot. 0%
9mTc-HMPAO it | tkh 5 60 3 ETO
WU AR AR T, R & IEH A AR O K
HEF Wb, 10E2FTEb® TR MR
W7 LT (Fig. 3-B). = Z CHE & EHHRA
HBOHHEAKEZ /T 7ICFry b 5LZD
BciE, Wi biE—EDE% 7~ L 7z(Fig. 3-0).

- 6 HDEEH DT v VA ST T4 FTREZ
oo 9Tc-HMPAO n# R % st 42 &,
FHhoEET b EELE DL WAL T RI 05
BEEL, AZosMmMIiziE —HL T (Fig
4-A, B). ¥ 7= HEAIK & WEE T 9" Tc-HMPAO
HEE DO T RIEFEOET 2R L2L O TH
B/ LT 5 &, EHROEHORERLT,
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«Fig. 1 Early (5 min after injection) and delayed (1 hr
after injection) images of 9mTc-HMPAO
(Tumor size: a; 24x23 mm, b; 47 %39 mm,
c; 52x 52 mm). Almost the same distribution
of 99mTc-HMPAO was observed in all tumors.

9smT ¢ ~HMP /

u ~HMPAO

9=Tc-HMPAQO

22 Tc-HMPAO

2" Tc-HMPAO
Fig. 2-A, B Dynamic images immediately after the intravenous injection of 99mTc-
HMPAO (left) and static image 1 hour after administration (right) (Tumor
size: A; 35x 31 mm, B; 52 % 52 mm). Almost the same distribution of 99mTc-
HMPAO was observed on both images, inspite of slight obscurity of the
dynamic images for their low activity of this agent.
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Fig. 3-A Time-activity curve during the first 60 sec-
onds after injection of 99mTc-HMPAO. In
the tumor, an initial peak and subsequent
decrease in RI activity were observed. How-
ever, in normal muscle, a plateau phase after
an initial increase in R1 activity, more grad-
ual than the tumor, was observed.

Fig. 3-B The time-activity curve for the next hour
showed very slow decrease in RI activity in
both the tumor and normal muscle tissue.

Fig. 3-C The ratio of RI activity in the tumor/normal
muscle tissue for this 1 hour was high and
independent of time.

Fig. 4-A Conventional angiography in a tumor lesion.
The tumor vessels developed mainly in the
marginal area on the oral side of the tumor.

Fig. 4-B Early and delayed images of 9mTc-HMPAO
uptake. High uptake of mTc-HMPAO was
seen in the area in which growing tumor
vessels had been detected on the conven-
tional angiography (Fig. 4-A).

Fig. 4-C Photomicrograph of this tumor shows mar-
ginal abundant tumor vessels (upper) and
central necrosis (lower). Low uptake of
99mTc-HMPAO in the central area in this
tumor (Fig. 4-B) may reflect low blood flow
of this area of necrosis (Hematoxylin and
eosin stain, x 100).

Fig. 5-A, B Presentation of subtraction images in two
relatively large tumors (Tumor size: A; 49 X
48 mm, B; 54 x 53 mm). Subtraction image
(lower left) of 99mTc-HMPAO image (upper
right) from 9mTc-HMPAO +9°mTc-MAA
image (upper left) reveals slight incongruity
of tracer distribution.

RS R L L TR Y, T O oKL
¥R L7 o L Ex Hhiz (Fig. 4-C).

2 X2 9mTc-HMPAO &, &6 icBiEick viB
AL 7z *mTc-MAA D JEEL~D RI 04y fiks &
VY7 h5 7 v athofFplx Fig 5-A, B i
Rt S OREE Tt 9" Tc-HMPAO L 99mTc-
MAA DEEEH~» RI BB RE—k 45 iz R
L, Wi#E o RISy fiok#ks EMIcHmit+2 2 &
DE[ETH > 7. WHEOEEHTHO RI [ EE
KRR REFREOIMERLIEDS, $y T 72
va URE AT TS £, K TR
BIE<EEZED RIS HAB—HLTWBE Z L&
TR Z WA, BHEOEWIBALLE,LTH 2

Table 1 Tumor/normal muscle tissue ratios of radio-
activity after the injection of 99mTc-HMPAO.
The ratio was obtained using the square re-
gion of interest placed over the tumor and the
normal muscle tissue of the opposite side

Tumor G (s afterini) (1 hrafter i)
| 24 x 23 2.36 2.83
2 30 <28 2.03 1.98
3* 32x29 2.37 2.31
4 35x 31 1.60 1.93
5 47 % 39 1.38 1.34
6 47 x 46 1.31 1.34
7 50 x 46 2.20 2.42
8 49 < 48 1.76 1.59
9 52x 52 3.27 2.83
10* 54 % 53 1.90 2.05
Mean 2.02 2.06
S.D. 0.58 0.54
*In one of 9 rabbits, a tumor was studied twice after
implantation.

There is no significant difference in this ratio between
early and delayed images (N.S., paired Student’s t-
test).

BB LN, ZhHOMALTIIEHD Rl A
R—ENdb s LELLNIE.

Iv. # =4

1987 4£, Hammersley H% {3, =7 2RI L
7= Sarcoma & Plasmacytoma % f v» C, 99mTc-
HMPAO L 86Rb #1:90F) 14 o il 3~ 0 A/ i
FREBOMBA IC X VREREF L, WEROSMIC
HExE», "Tc-HMPAO Z X Y fEE MR D
FMMBTEETHH L ERBEL T NS,

Lh L, EROBKRIERAICH> T, FicE
W 9mTc-HMPAO o #r g {543 H&E %5 i 3 & [k
FTENEINERFT D LVEBELEZD. T
NETIC, ZOHEICDWTOEBHBRIHE I
T T, SEIOERITZORIZONTOD
R E R,

SEOERT, VX-2 fEE~0 Y"Tc-HMPAO
OHREMGIC X 2 MM TR S b, BN S
WIEEIC R W LR B B, IOICHE
EARAL, NIICHEERENTES LIS L
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FEE PO RI 0 oK FE2RTLHCh-
7o ZHUREEE O ENE O B ML & O
I 2 RMFIRE KBt 5 LB Z 5.

2 Xz 9mTc-HMPAO # 1 [ # O BIElG L &%
S XU | e oG & a4 5 &,
WTFHNOEEICE W T L EEHO RI 4 MfidiziE
A& T & -7 (Figs. 1, 2). FEEZOBEGIIE
Bz K+ 23 LEXLREDT, ZORE,
> 9MTc-HMPAO o # FE 5 IS5 it & (e L
Tw3 LtEZLhTE.

SOLIEEWOT LA ST 7 4 BiR & ok
Bt h & b REHE IMLE D % W IERLIC #9mTe-HMPAO
DTN M» - 72 (Fig.4-A, B). 2oz &
9mTc-HMPAO ¥ e 23 BB ML % [ k3 5 7]
EHEERBETL0THS.

¥ 72 9mTc-HMPAO » b Ic B Eick vinz
7z ¥mTe-MAA DEHFM~DnHi% g+ 5 L&
FRHIZER R O D ik R L. ¥mTc-MAA
BHLFRICIE U CHEEORKMME cERSh, 20
AAERMEEZ KM+ 5 L&D, Zhtid
ER Ui % ok Lz " Tc-HMPAO o # e 13,
RV EELEE 2 ERBRT b0 L Bbh 5.
LAaL, &Y T va xRl
Bt o &, HTOR—HBLLFELL. h
B OR—FEIIC OV TIE, FOFEOEMTES
BIDOFEERT T TRIEMEIAHTH 5D, WH DR
FHA ADBNCE 5 0HDOENLBEET S LE
x%. ¥l ¥mTc-HMPAO (3 B [ St s R ©
Rt 2 LBEAORE TH 3 NEHICHHA S
D, 9mTc-HMPAO D43 filk, Z 0 AT HKREHS
HEE O KRIME TERSH S ¥ Tc-MAA 0%y
LR obnichk 3 LHREh 5 (Fig. 5-
A, B).

> EICJEE~D " Tc-HMPAO 04 4 8 ik &
RE I RERRARIC X VBT 5 &, RIEABHI
TIEFE N L OMICERBEY bh, BE
TRE— 7 2R L%, BPERLEY, ER
BB TR Y — 7 OFRIE & <P ricinL
Twi., 2L, ZoRICEEE L LI Lo
MICEDLO TR VLAY ERTORT, WHED

28 % 9 45 (1991)

HHtEDlEE L5 L, ZoOBTRIBEF—EDNHEE
5k L 7= (Fig. 3).

IhHo ZEms, 9MTc-HMPAO o f&iE A
A= HEEBLKOFMICER LB N E Dk
Rt 5 &, RERHREdRO BT R o
Bdb B LhORBE RIS AE R 2 LR
BELEXD. YT bFrva v TRBELE
9mTc-MAA # & OAR—FIRAL S Aifab Lz & 91,
CORBOKBVHLEAFET S LIcks T e
—Rich s bExS. Larl, 2ok 1R
bl b, FERLEBETFT L O ORI &
DO —EDE W Rl ORBSEEDZE & RO 5T,
IR 3 B IR & S+ 5 BBk 2 S h 5
LEZLND.

Z 0z &, TR o fEf i #9m"Tc-HMPAO #%
BTz L LEREL DD EXD. Thb
b, IEHRO ¥ Tc-HMPAO o #id: % o BR il
BB T, ZoRMlIcvw, A Rl ofiHiE B
3h, FORERMICh Y —EDHKNEEL F-
fz iz 9mTc-HMPAO 3 NI o & i 34t
RAJEET H % 23 BRI FERRE L S h T w
58, —%, SEOEROFREHBHNEGRTED
LAtz 9mTc-HMPAO 2@ < Biglic # T o
Rl oifitthz B2, Zo%ERMICHbRZY) —E
DREETEFABEO B T b SIS
NEEETE, MicR T 5 ¥"Tc-HMPAO o 454
BhRE & IERHLRE & oAER i R S Ll L C
Y ¥mTc-HMPAO @ A » — i3 EEMICIE
JEENFEOMMITETH 525, EMHMICIIH
FRMT S LEZ LRI,

72, ANMBTH S H, EXRHREERICE VT
X mTc-HMPAO i3 R # 12, 12 & A KTV
LERDY, bR ERFET2L08
£V LD, ZOWMTIREEMICHERMCH
MR OFMATETH S LEXD.

—%, WKl TcoELx OEE ~0 ¥Tc-
HMPAO 48513 iEH: 5, Tait 59 (o X » #
BEh TRy, BERA~OEH LSS, &
HICHERSY 3, chooEETCRITLVH T
7 7 1 Ok & O Tc-HMPAO # fE & DM
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OHEE L ORIIC WHB RS 7L LTRY,
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Summary

The Assessment of ***Tc-HMPAO Tumor Scintigraphy
Using VX-2 Tumors in Rabbits

Kazuyoshi SuGa*, Hiromichi UcHISAKO*, Yuzuru HoNMA*, Tatsuya KURAMITSU*,
Katsuyoshi ITon*, Kouji NAKAGI*, Nobuyuki TANAKA*, Isao ARIYOSHI¥,
Takashi NAKANIsHI*, Hiromoto UTsuMi** and Norimasa YAMADA**

* Department of Radiology, School of Medicine, Yamaguchi University, Ube
** Department of Radiology, Yamaguchi University Hospital, Ube

Tumor scintigraphy using 99mTc-hexamethyl-
propyleneamine oxime (?*mTc-HMPAQ) was per-
formed in VX-2 tumors implanted in the muscles
of the lower limbs of rabbits to evaluate the pos-
sibility that this agent could be used to estimate
the blood perfusion of the tumor.

The distribution of 99"Tc-HMPAO in the tumor
immediately after the intravenous injection of this
radiopharmaceutical exhibited almost the same
distribution on the static image 1 hour after
administration. Tumor time-activity curve for
9mTc-HMPAO revealed initial peak after the in-
jection followed by fading of 9mTc-HMPAO
activity and subsequent gradual decrease in ac-

tivity over the next 1 hour. The ratio of 99mTc-
HMPAOQ activity in the tumor to that in normal
muscle tissue during this next 1 hour was high and
independent of time.

These findings indicate that static 99mTc-
HMPAO scintigraphy can provide qualitative but
not quantitative data useful in the estimation of
tumor blood perfusion. Moreover, comparison of
distribution of ¥*mTc-HMPAO on the static images
and angiographic, histological findings also sug-
gest that static 99mTc-HMPAO images accurately
reflect tumor blood perfusion.

Key words: 99mTc-hexamethylpropyleneamine
oxime, Tumor imaging, Blood flow.
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