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Fig. 1 Schematic presentation of six parameters.
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Fig. 2 Serial scintiphoto in a normal subject (case
1) taken 1—3 minutes (A), 5—7 minutes
(B) and 15—17 minutes (C) after injection
of ¥'I-hippurate.
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Fig. 3 Computer image summed up for a period
of 20 minutes (A), renogram (B), and
functional images of T1/2max (UP) (C),
Cmax (D), Tmax (E), Up slope(F), T1/2
max (down) (G) and Down slope (H) in
case 1. Number of time-density calibration
dots indicates maximum number of minutes
in the respective image.
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Fig. 4 Serial scintiphoto in a patient with uterine
carcinoma (case 2) taken 1—3 minutes(A),
5—7 minutes (B) and 15—17 minutes (C)
after injection of I-hippurate. Right kid-
ney is hydronephrotic and left kidney is
nonfunctioning.

WADBDOKE IR LOELTHHREDOK X
IEBETHE, 32X32< F V) v 7 ADNBCTH
5 ThHBH. Fio DAP-5000 N 5 — x LB & %
map UEMFO KX AL 2 52 LD TE % area
selector (W] Z8TH F5 @ 15X 15ecm, 20X20cm, 25X
25cm, 30X 30cm, 35X35cm) #HL Tk b, /)
RoBoGa L2/ NEISTH iy, B
TR DB DK E S MRS LT
&5, LRLOBGEHER, 32X32= Y » 7 &2 (3§
(LAEBEIA ALY lemX lem) CHLEE$ 2 J7 0555 Y)

12% 4% (1975)

Tho Max (DoWN)| H

DowN sLoPE

Fig. 5 Computer image summed up for a period
of 20 minutes(A), renogram(B) and func-
tional images by six parameters (C, D, E,
F, G, H) in case 2. Spatial extent of de-
layed transport is different between ac-
cumulation phase (C. E, F) and drainage
phase (G, H).
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Fig. 6 Serial scintiphoto of a patient with chronic
pyelonephritis (case 3) taken 1—3 minutes
(A), 5—7 minutes(B) and 15—17 minutes
(C) after injection.
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Fig. 7 Computer image summed up for a period
of 20 minutes (A), renogram (B) and
functional images by six parameters (C,
D,E,F, G, H) in case 3. Multiple focal
area with delayed transport are seen.
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Summary

“Functional Imaging” of the Kidney by Means of

an On-Line Computer System

Hisato MAEDA, Yuichi FURUKAWA, Tsuyoshi NAKAGAWA,
Nobuo YAMAGUCHI and Mitsuo TAGUCHI

Department of Radiology, Mie University School of Medicine

“Functional imaging” described here is an in-
tegrated data-processing method by which re-
gional dynamic function of an organ system
can be visualized in the form of images.

The joint camera-computer system used in
these studies consists of a GCA-202 gamma
camera and a DAP-5000N computer system. In
the serial scintiphotography of the kidney, fol-
lowing intravenous injection of 200—300xCi of
1] hippurate, 10-second frames of data in 64X
64 matrix form were acquired for a period of
20 minutes utilizing a computer system. In or-
der to decrease the statistical variation of the
count, each two successive frames were summed
up to reconstruct 20-second frames and thus 64
X 64 matrix form was converted into 3232
matrix form. Automatic computation of six
parameters, which are related to a variety of
renal function, is done for each element of the
latter matrix.

The six parameters are :

Cmax : Maximum counts.

T1/2max(up) : The time interval from
injection to Cmax/2.

Tmax : The time interval from

injection to Cmax.
T1/2max(down) : The time interval from
Cmax to Cmax/2.

Up slope : Ratio of Cmax to Tmax.

: Ratio of Cmax/2 to T1/2

max(down)

Down slope
For each of 6 parameters, the computed
values for overall matrix elements were dis-
played on a CRT in a 64X64 matrix form.
The functional images thus obtained represent
the regional dynamic function of the kidney.
The images are recorded by a polaroid camera
in a 128X128 matrix form. Regarding the
parameters T1/2max(up), Tmax and T!/,max
(down), time-density calibration dots were add-
ed on the same photograph for convenience in
clinical evaluation. The computing time for all
of these procedures is only about 2 minutes.
Functional images in some illustrative cases
were presented. In a patient with hydrone-
phrosis, it was shown that spatial extent of
delayed transport was different between ac-
cumulation phase and drainage phase. In a pa-
tient with pyelonephritis, multiple focal areas
with delayed transport were shown in both ac-
cumulation phase and drainage phase. It is con-
sidered that functional imaging is of special
value for the assessment of regional function
of the kidney as well as other organ systems
and that it will be useful for daily clinical
studies, since this procedure requires only a few

minutes with a computer system.

Presented by Medical*Online



	0341
	0342
	0343
	0344
	0345
	0346
	0347
	0348



