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Y= NVRAREEZHRA L.

B L7 ESR S & 2 h b 0% % Table
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Figure 1 13, $R&E® set up ZoR¥. HEBRE L4
il L, EmMLY v F# 25 (LFOV, Siemens
B RIBM L, WAL ZBEGRT 5 LRI,
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99mTc-Aerosol

Fig. 1 Set up of the examination.

Table 1 Subjects and their diseases

Groups DTPA+
of subject DTPA+HMPAO Pertechnetate
A Pre ope exam. 20 2@
B: Embolism susp. 2(0) 1(0)
C: Others 3(D) 6(3)
D: Fibrosis 1(Q) 1)
( ) smoker
Others: focal pulmonary disease

Lung Ca 4, Bulla 2, Old tbc 3

27 % 5 5 (1990)

YUFRy 72400 F— 2 EHEL, 7VT T
AA—TEER LI, 2 ) =2 EFLX—
FiTHL= Y A—FEERA L. £, ALK
RSN BBERER Y v FL—va vy T r—T
(54 vF ¢ Nal) 2i5R L, FER-REEEREMREZRE
L.

9mTc #ANZ 1,110 MBq 30 mCi) % #8 & & *
T34 F—Txzry—n{kl, 100L Ny 7 HiC
o, MIOGRHIKEL, KEWRIFEHRBS TR
5 e A & 7. 12LIMP i3 148 MBq (4 mCi)
PBERATIAF—Czey—EL, ImE
DEENLTRASHI.

Figure 2 ZRA S #HETRT. 3, =nvY—N
¥ I2EERR L0, 2K TR &
B, I0WEOLLEZREL. ZhE fast phase
Elre. RiZ, =uy—r235RRERASE
b, I05MichblcoTr VT SV AA—T%
& L7-. Zih % slow phase & L7-.

Fast phase D E{Liz>\\WTix, 308D E
kR fTolclcbBFERT VF 4 TIZBWTO R

Table 2 Physical characteristics of the aerosols

99mTc-HMPAO 99mTc-DTPA 99mTc-pertechnetate 123[.IMP
Solubility Lipophilic Hydrophilic Hydrophilic Lipophilic
Molecular weight 380 492 163 339
Clearance Transcellular Intercellular Intercellular Transcellular
Breath hold
Volume
curye
Radioactivity
curve
t ot t t
Single Continuous Clearance
inhalation inhalation

Fig. 2 Inhalation method of aerosols.
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Fig. 3 Time-activity curves after a single breath of various aerosols (fast phase of serosol
clearance) in a normal volunteer. 29mTc-HMPAO aerosol was cleared from the
lung immediately after breath holding.
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=
k3t
g
> . ) y-
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S
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chest wall
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.E 2F VTR AL, A
3 3 Ve
3 N 2
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// &L NN NN P e n
S 5 min ~ S5min "
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Fig. 4 Time-activity curves after 3 min of rebreathing of various aerosols (slow phase
of aerosol clearance) in a normal volunteer. Radioactivity in the femur was
gradually increased after inhalation of aerosols, suggesting diffusion of aerosols

into the blood stream.
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A o non smoker

T 1/2 (sec) T 1/2 (min)
A @ smoker
10 1 - 100
m4-SD  3.751-222 62.54-20.8
A
A
o 2
4 © L
5 A 50
3 a
o
99mTc- 1 23]_
HMPAO IMP

Fig. 5 Clearance half time (T 1/2) of the fast phase in
clearance curve of 29mTc-HMPAO aerosol and
T 1/2 of 123[-IMP aerosol. T 1/2 in 6 normal
volunteers was 3.75+2.22 sec. in 99mTc-
HMPAO and 62.5+20.8 min in 123-IMP.

% L7-. Slow phase »Z{bi, MERESRE D IEH, 7t
FERAES L L2, 1RACREERED H
BRI, SRS CRE L. ST

X, WRICRERRA TW A THRET L 7.

V. & -3

Figure3 13, E¥ A7 5747 TH LA
9mTc-HMPAO, 99mTc-DTPA, 99mTc-pertechne-
tate, 3LV IBLIMP = v Y — 2B 28 k%
.

9mTc-HMPAO T, Efifi, Thli& bIChegkis
1E (Breath hold) # W SHREDIE T A R b=, Jiti
Ivory 7z, MEOPLWTHITEI -
7z. o 3Kz X 3= v Y — i fast phase Tiz
LA EBE LR RisiroTe.

Figure 4 1%, 99mTc-HMPAO ¢ slow phase 7
)7 5 v RAE L) INTc-DTPA, 99mTc-pertechne-
tate, 1X-IMP 0 7 Y 7 7 v 2 & KEBEfiICk T 5
HoRRED B 2 73, 99mTc-pertechnetate TH b
@<L, 9mTc-DTPA & 123[[IMP CEBMh o7z

Figure 5 12 6 AOBEERF VT4 TIZBIT B,
9mTc-HMPAO o fast phase 7 V)V 7 5 > % (k) &

27 % 5 & (1990)

T 1/2 (min)
—0.05>p>0.01—,
100-1
al
53.1420.0 min
©  47.2:21.8 min
4Aa
50 °
A
° A
17.4--4.0 min n
A 11.4+4.3 min
A a¥
A XA °
gt 121
R
1 1 AI-
OQmTC_ 99mTc- OOmTC_
HMPAO DTPA Pertechnetate

A(Om) B(O®) C(a a) DGY )
white mark: combined study of DATA and HMPAO
Black mark: combined study of DATA and Pertechne-
tate

Fig. 6 Clearance half time (T 1/2) of the slow phase
in clearance curve.
O A pair of studies with 9mTc-HMPAO and
99mTc-DTPA was performed on the one group
of subjects with various pulmonary diseases.
®: A pair of studies with 992Tc-DTPA and
99mTc-pertechnetate was performed on the
another group with various pulmonary discase.
The mean value of T 1/2 of 9mTc-HMPAO
was significantly lower than that of 99™Tc-
DTPA and higher than that of 99™Tc-
pertechnetate.

1I2BLIMP 7 Y 7 5 > & (F) O3 (T 1/2) %
R, EHr VT IoABEM(T12)xzhZh
3754222 fh L 6254208 5 Th o7z, WHE LD
CRE R LIFREEOMICERERBO RN o7
nE, B AR5 4 7I2BITF S slow phase 7
V7 5y RORPERITLR» 7.

Figure 6 i3 8 ] (BEERFAHT 7] 2 47, AhzEteiEse
2 {5, PRIBMERGRZ 3 4, Fifi BRAEAE 1 f) IS W
T, 9mTc-HMPAO ¢ 9mTc-DTPA #, % 7210
B GEERFATE 2 41, MfigereEse 1 6, TR)R %A
=64, MimHEELF)Ic BT, ¥"Tc-DTPA
L 99mTc-pertechnetate I2 X 2 RE X T o 1-FiE %
Ft. BEZRBoBON T v Yy — L0 slow phase
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Summary

Pulmonary Clearance of ?*Tc-HMPAQO Aerosol

Kenji KAwAkAMI*, Shigeru TOMINAGA**, Hiroshi TAKAGI***,
Yutaka Mori*, Eisuke GoTou*, Akira IWAMURA*
and Takao SHIMADA****

* Department of Radiology, Jike iUniversity School of Medicine, Tokyo
** Department of Medicine, Juntendo University School of Medicine, Chiba
*** Department of Medicine, Kashiwa Hospital, Jikei University School of Medicine, Chiba
****Third Department of Medicine, Jikei University School of Medicine, Tokyo, Japan

The clearance rate of inhaled aerosols of a lipo-
philic substance, 99mTc-HMPAO (Hexamethyl
propylene amine oxime) was studied and com-
pared to that of hydrophilic substances in 6 normal
volunteers and 18 patients with lung diseases. The
subject in sitting position inhaled a single deep
breath of 9mTc-HMPAO acrosols, and held his
breath about 30 sec. Then he continued to breath
aerosols again for about 3 min.

Radioactivity rapidly falls down during breath
holding, to about 609 of the peak value (fast
phase), with T 1/2 of 3.75+2.22 sec in 6 normal
volunteers. This rapid phase was not appeared in
hydrophilic aerosols with 9mTc-DTPA and 99mTc-
pertechnetate and in lipophilic aerosol with 123]-
IMP aerosol.

The clearance of residual activity of 99mTc-
HMPAO was slow with T 1/2 of 17.4+4.0 min.
The T 1/2 of 99mTc-DTPA, 9mTc-pertechnetate
and 123[-IMP were 50.2+20.9 min, 11.4+4.3, and
62.54-20.8 min respectively. 9mTc-HMPAO may
cross transcellularly using the whole alveolar sur-
face. The clearance of aerosols in the fast phase
is rapid and depend on the regional perfusion. On
the other hand, hydrophilic aerosol pass by an
intercellular pathway and the clearance will be
diffusion limited.

As conclusion, inhalation study of 99mTc-
HMPAO might be a new method to evaluate
perfusion following ventilation study.

Key words: Aerosol clearance, Lipophilic sub-
stance, 9mTc-HMPAO, #nTc-DTPA, 123[-IMP.
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