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Renal images and dynamics by triple isotope method (evaluation of
9mTc-DTPA as the additional agent to 197Hg-Chlormerodrin
and 131I-Hippuran)
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Medicine*** Medical School, Osaka University
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Various radiopharmaceuticals have been developed for renal imagings and dynamics, and three
isotopes with a different mechanism of accumulation in the kidney were employed for the present study.
197Hg-Chlormerodrin has been used widely for renal scintigrams, 1 I-Hippuran has been used for the
assessment of hemodynamics of the kidney, which is related to the renal plasma flow, while ¥=Tc-DTPA,
a new *=Tc-labeled scanning agent, has the nature of a chelated substance which is related to the glom-
erular filtration.

9mT'c-DTPA for renal scintigrams and renograms was evaluated by comparison with other two agents
in 20 patients with various renal diseases. The location of the kidney was identified using scintiphotoes
with 19?Hg-Chlormerodrin. For the dynamic study, 2-4 mCi of = Tc-DTPA. was injected intravenously
and data were collected for 20 min thereafter at 10-sec. intervals. The same recording were made after
300-500 pCi of 31 I-Hippuran was injected similarly. These sequential images of the kidney were recorded
by an Anger camera connected to an on-line minicomputer, Dynamic curves of the total kidney, cortex,
pelvis and focal lesion were obtained from the interested area in sequential image of the kidney.

Serial scintigrams with 9mTc-DTPA were better than that of ¥ I-Hippuran because of high count
densities. Cortical image was clearly obtained in 3-5 min, while pelvic region was visualized 10-15 min.

after injection. Dynamic curves of #2Tc-DTPA showed its gradual accumulation and slow excretion
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compared with that of 3!I-Hippuran.

The differential diagnosis of renal tumor or cyst can be made by using the triple isotope method, as
radioisotope angiography with #=Tc-DTPA shows its high accumulation in the tumor lesion in the initial
phase. The pattern of #=Tc-DTPA renogram was classified into four groups (normal, parenchymal
damage, obstruction, non-function) in various renal diseases. In many cases, renograms with 9mTc.
DTPA and *$!I-Hippuran showed similar patterns, but, in some renal diseases such as chronic nephritis
and obstructive renal diseases, some discrepancies between the images and renograms were observed.
This triple isotope method has made it possible to evaluate whether the glomerular filtration or the tubular

secretion function is disturbed.

It may be conclued that this triple isotope method is very useful for the assessment of the pathological

state as well as for the detection of the lesion.
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Fig. 1 Setting the areas of interest in the kidney

on a CRT according to the renal, substantial

(8), and pelvic (P) regions. R shows right kid-
ney and L shows left kidney.
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Fig. 2. Comparison of serial renal images with [*T¢-DTPA (a) and ''I-Hippuran (b)

in the patient with normal renal function.
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Fig. 3. Comparison of renal dynamic curves obtained from the areas of interest in the

patient with normal renal function.
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Fig. 4. Comparison of renal images and dynamics in the patient with Grawitz tumor

a) Renal scintigram with ""Hg-Chlormerodrin

b) Renal images of the initial phase with "=Tc¢-DTPA

c) Renal images of the excretory phase with "»Tc-DTPA

d) Renal angiography

e) Comparison of dynamic curves obtained from the areas of interest in the normal (1) and

local lesion (2) with “*mnTe-DTPA

f) Comparison of dynamic curves obtained from the areas of interest in the normal (1) and

local lesion (2) with "“'I-Hippuran
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Fig. 5. Comparison of renal images and dynamic curves in the patient with renal cyst

a) Renal scintigram with "*"Hg-Chlormerodrin

b) Renal images of the initial phase with "»Tc-DTPA

c) Intravenous pyelography

d) Comparison of dynamic curves obtained from the areas of interest in the normal (1) and
local lesion (2) with '*'I-Hippuran

wEEch s (Fig.9). ATRHFORE SOELEDIN, BEEH T
BAR4p cixzo BiEo BT, BI- BIEIERTH Y, 105HOBEM T 4%k o

Hippuran i L % v /7 75 Al 8 2 #o SEE(L RI 44 000l {85 (Fig. 10).
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Fig. 6. Comparison of renal images in the patient with hydronephrosis.
a) Renal scintigram with "*"Hg-Chlormerodrin
b,c) Renal imaegs in the initial and excretory phases with “mTc-DTPA

d,e) Renal images in the initial and excretory phases with ***I-Hippuran

Comparison of renal images in the patient with urinary stones.

Fig. 7.
a) Renal scintigram with '*"Hg-Chlormerodrin

b,c) Renal images in the initial and excretory phases with *mTc-DTPA
d,e) Renal images in the initial and excretory phases with **'I-Hippuran
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10. Comparison of renal images in the patient with renovascular hypertension.
a) Renal scintgram with "“*"Hg-Chlormerodrin

b,c) Renal images in the initial and excretory phases with "mTc-DTPA

d,e) Renal images in the initial and excretory phases with "*'I-Hippuran

TR 524 4 H25H
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Fig. 11. Comparison of renal dynamic curves obtained from the areas of interest in the

patient with renovascular hypertension
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