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This study was made to evaluate the computer processing system with which hepatic accumulation
rate (Kr) and spleen/liver uptake ratio (S/L) of 9mTe-phytate can be automatically calculated.

First, serial 64 x 64 matrix liver images were stored on a magnetic disk for 20 min after intravenous
injection of 1 mCi of 9mTc-phytate. Region of interest was selected on the liver, and hepatic accumul-
ation curve was recorded on a hard copy unit. According to the newly planned program, an expected
curve which fitted the original curve within an error rate of 4%, was obtained and liver accumulation rate
(Kvr) was automatically calculated. Automatically calculated mean Kr in various liver diseases was
0.277 in chronic hepatitis, 0.225 in liver cirrhosis, 0.226 in hepatoma, 0.369 in metastatic liver tumor,
0.198 in liver cyst, and 0.328 in controls.

Next, ROIs were selected on the liver and spleen of 64 x 64 matrix images. Maximum matrix
counts in the selected area of the liver and spleen were compared and spleen/liver uptake ratio (S/L)
was automatically calculated. Mean S/L uptake ratio in various liver diseases was 189, in chronic

hepatitis, 519, in liver cirrhosis, 599, in hepatoma and 329, in metastatic liver tumor.
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Finally, delineation of the defects on the liver processed images was discussed in 50, 100, 300, 500,

700 and 900 K counts. The best delincation of defects using TAEA liver phantom and clinical cases

were obtained in cases of more than 500 K counts with once nine-element averaging procedure. In

addition to the liver processed images, these two informations, Kr and S/L, using *mTc-phytate, were

useful in the differential diagnosis of liver diseases.

This liver examination and computer processing

can be performed within 1 hr and are thought to be adaptable and useful for routine hepatic radionuclide

examination with a computer.
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Fig. 1. Block diagram of data acquisition and
processing system (EDR-4000)
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Fig. 3.
marked on 6464 matrix image of liver phan-
tom, The defects of 10, 30, and 25mmg are inc-
luded on profile curve A, 12.5 and 7.5mm¢ on
profile curve B, and 15, 20 and 40mmg¢ on pro-

Profile curves obtained at lines (A,B,C)

file curve C.
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Fig. 4. 6464 matrix images of liver phantorn
without smoothing procedure and profile curves
at lines A,B,C marked on the defects are shown
in each preset count. On profile curves of 50 K
and 100 K counts, concaves which correspond to
the defects of 7.5, 10 and 12.5mmg are not re-
cognized.
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100 K counts

50 Kcounts

300 K counts 500K counts
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Fig. 5. 6464 matrix images with nine-element
averaging and profile curves are shown.
Compared with the images in fig. 4 (Without
smoothing), concaves of 10 and 12.5mmg¢ are
more clearly observed. On profile curves of 300
K counts, false concave on line B are shown,
which are not observed on over 500 K counts.

Fig. 6. 6464 matrix image in a case of multi-
ple liver cyst and profile curves at line a and b
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l Without smoothing procedure

100 K counts 500 K counts

100 K counts 500 Kcounls

Fig. 7. 6464 matrix liver images and profile
curves at line a and b in each preset count( 100
K counts, 500 K counts).

Upper part is without smoothing procedure and
lower part is with nine-element averaging pro-
cedure.
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Fig. 8. Flowchart of computer program for the
calculation of hepatic accurnulation rate (KL)
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Curve Fitting Evaluation
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Tig. 9 Demonstration of the curve fitting with a
measured curve and an expected curve. As
shown on the formula, error rate is calculated.
On the left hand 1% of error rate is shown, in
which two curves are quite fitted. On the right
hand, 3% of it is demonstrated, in which two
curves are nearly fitted.
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Fig. 10, Automatically calculated hepatic accu-
mulation rate (KL) in various liver diseases
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Calculation method of spleen.liver
accumulalion ratio on 64 x 64 matrix imoge
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Fig. 11. Calculation method for spleen/liver up-
take ratio on 64364 matrix image
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Fig. 12. Correlation of spleen/liver uptake ratio
in maximum matrix count and in mean matrix
count.

Good correlation(r=:+40.98 p<0.01)is observed.
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Fig. 13. Automatically calculated spleen/liver u-
ptake ratio in maximum matrix count in various
liver diseases.

DRI RZ DO,

In vivo colloid ©% % ®=Tc-7 7 VB D (fiih T
Dz e FEITRHTH B, SHI%IE ¥ Tc =
Xapgd Kl Au 2o FORBICEBLTE
D, Lind PAu ar 1 | (25mp) IZ58\& B
bh T 3P®,

BEw %Au 2 o £ FERGIBEDY v 57T
2 DR HRE RO ¥ AT B O DEiEic
WAL 2Tk D PO % 2 51000

XHBEEOHIEDWE:, IEHEEIZ T, HiH
BAER DB PEREE A+ + > — TOBRE K
THHEFLRES TV BD,

—J5, ®Te-v+ v by v 757 A
JHREZ D ffi ST D\ T BT DRV OO 23 5
H0%, HEILT — 2 JLIPHEE A FA\ T 5 AT
TRIE TS D BRI LBIRA DI 7 v - B Mol &
WO EB ST — 2k 40T, FHRBER O RE
f parameter X 7o Lz fio.

(FRFEIF OV 5 3E)

801—(33)

WD A 2o g FREBIFY vF25 7 4
— L nTe 2 X g o ];16)1.1')8?), 9mT ¢ ﬁﬁ‘ft”—‘f -
A PO AR X D, FOEBEORE, #
@10 LSO T ®0Te JANC L > TH DY
S, B, %Au 2r g FffFe
VFITT 4 —DERRTIThR TS,

Zhik®Te 2 Xanmq |, ¥Te Fifb o = 1
FIZEENT Au 2 p f FIZL By vF 75 4
TR % AERFREZE L, IFIEUER, BFE
BERECERFIE LT T F S o Tu B2
TH5,

FEHEEE Subramanian®® (< & b S X S
“aTe 75 R T, HBZKO L0 b h R
BRERIH T Au 2w FICEED L E2 bh
% parameter & 3 = o v . — 2 —#FFH LT
T, FRNOHEBRZKOT7 7 n —5 %75
Lzfeb®ELT\5,

C o o JF RSB H, T8 Jii image
OYES, L/ FFHERE OB & W 5 B CHi,
PRI R P THI604r THIREE T2 ) s 4L —
FvDOREEE LTEAIRY 5.

Ko EdELT, LITICHRS X 5 fed
MRERTE D .

1) *Te-7 5 Bk A\ 1264X64= + ) o
AP ALER (G % (fESL 5 12 24> T 13 preset count
500K counts 734045 .

2) WrHEEEBHY 7 e 75 A% ERL L,
AV 2 FRERR AR & R AR & o —FRERE
7T R AR & SAEBIS3BIH S0P 35\~ T 4 L
T AHENAETH DR,

3)  EEDFLHNT MIRHEAE Ko & JFFEeE & o il
T, Ko (R fFEZEE CEEA R L, B
BT, Banti FGREEREBECIXIERES L <135
flizR L.

4) ¥mTe-7 5 T X 5 M/ FFHER Lo AH)
RHE S LT - IFEBIOSURI 1 2 & o v
v IMBDRLERAL, FEEZHEETH
TR

5) %mTec-7 5 VFRIC X % M/ THERUL O SE
EA502% LA BN Lic b k-3 v o BREIRRE, J5



802—(34)

FEMERFRE, FFIZSE Ch o7,

6) Thbizavi.—z—HHKIs—H
o BB RIERFE], AR A 5 THI604
CHETH D, Lr—F vOFFHE, ek &
LTHAFIRATES.

(Friscla, 7o 75 aEBICHEEHEV2H
MAFA = o ¥ AT ARFHTIMMRE : ¥ O KPS
Vo PR TE v~ o fE B 9 B O A e R (T i B B
Jicial AR SR U B o
MARICOBEE X150 A ABESF S T B\ TH E
L, )

X W
1) Ashburn, W.L., Moser, K.M. and Guisian,
M.: J. Nucl. Med., 11 (1970) 680—688.

2) $kEMERE, EiE W : Radioisotopes, 24 (1975)

28~34.

3) A, ISEGE, ERGEDE, A B

HAER, 23 (1965), 105—114.

4) WHER, RKTELE, ANFER : The Clini-

cal Report 8 (1974), 255~262.
5) whEFRHE, LIF#s—, WOOHEHE, AHK—:
W, 11 (1974), 617~622.

6) WhEFRHEE, SR &, AHK—, B®PIEM:
EE, 11 (1974), 465~469.

7) WEFREE, SR £, AHK—: BE%F, 10
(1973), 549~-552.

8) Bruno, F.P., Brookeman, V.A. and Williams,
C.M.: Radiology 96 (1970) 658.

9) Beckman, C. and Gottschalk, A.: J. Nucl
Med. 12 (1971) 237—240.

10) Castell, D.D. and Johnson, R.B.: New Engl.
J. Med. 275 (1966) 188—192.

11) Christpherson, W.J., Bergeron, D.A. and

AARE A AE S W6k %95

Verdon, J.A.:  J. Nucl. Med. 10 (1969) 327,

12) @afk=pp, B ®:#Ey, 7 (1970),
248.

13) PIUFR, AERR, W0 BRERRE, 27
(1969), 514~518.

14) PEFEaRs, ¥EOZEW, PR, fol 8,
HOEE, BMBE— : BAREEkEE, 35
(1975), 556~562.

15) @&FiEE, WIMT, £ REE =8 K,
InggrEd:, im %2 : Radioisotopes 24 (1975),
T3~T76.

16) AFnk : AEE, 20 (1971), 1784~1792,
17) AN, wEHESE, RE B HI8Z, k.
B BERY, 12 (1975), 349~357.

18) Jb& M, B IEHE, WM& e, BRI
#E=E, 8 (1971), 103~109.

19) Ridk B, PrEi—k, FAEZ, WA,
M #% : Radioisotopes 25 (1971), 147~152.

20) Riddell, A.G.: Clin. Sci. 16 (1957) 315—-324.

21) Stern, H.S. and McAfee, J.G.: J. Nucl. Med.
7 (1966) 655.

22) Subramanian, G., McAfee, J.G., Mehter, A.,
Blair, R.]J. and Thoman, F.D.: J. Nucl. Med.
14 (1973) 459.

23) STUFERS, AEMEdk, InpEsLaE : Radioisotopes
23 (1974), 620~627.

24) BIEGEE - HABEK, 27 (1969), 564~572.

25) MIFSEEE, WA B, mibEsk, MEET, &
BT, SR i BRIESERERE, 3101971)
119~132.

26) bEIeHE o R0 L {EER, 11 (1963), 484~497.

27) ARk : EES, 10 (1973), 279.

28) FEISFLIL  BAMEEE, 65 (1968), 1097 -
1108,

29) gl PG, GFAKEEYS, WIFHHE MoK, 18
(1972), 238~243.




