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Fig. 1 Procedures of #mTc-DMSA renal scintigraphy
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M Tc-DMSA Renogram
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Parameters for DMSA Renogram
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Trmax Tol Time (sec)

Fig. 2. 99mTc-DMSA renogram derived from early im-
age of 99mTc-DMSA renal scintigram (upper).
Smoothing of 929mTc-DMSA renogram and
parameters extracted from the analysis of this
curve (lower).
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Table 1. Functional parameters from DMSA Reno-
gram in Healthy Subjects (n=10)

(Means+S.D.)
Parameters Right Kidney Left Kidney
*Tmax sec 7.5+2.5 7.5+2.7
*Cmax counts/sec 200+38 200+41
*tan @ (Cmax/Tmax) 0.200+0.016 0.200+0.018
Cgo-sec counts 170+15 168+18
*Tplateau sec 11.2+14 11.1+1.6
JCw  counts 14,000+2,751 14,226+2,880
*DMSA uptake % 24,01+3.62 24.18+3.77
* useful parameters
R-Healthy Kidney Tmax.: &osc:
Uptake: 24 *f Cmax.: 200

0 21 IA] 6l 81

90 sec

Fig. 3. 9mTc-DMSA renogram and parameters in a
healthy control subject.

Presented by Medical*Online



1168 HE¥

L-Renal Cell Carcinoma Trnax.: 115:;s
cps Uptake : 18 % !Tlr;(\ax %gosec
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Fig. 4. °™Tc-DMSA renogram and parameters in the
case with left renal cell carcinoma.
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R-Renal Hypertension

: oS
. Cmax.: 200
Uptake: 16 I S
tan 6 :018
cps
2551 L

100

0 21 41 61 90 sec

Fig. 5.

81

99mTc-DMSA renogram and parameters in the
case with right renal hypertension.

Tmax.: ﬂosecs

R-Nephrosclerosis Cmax.: ns:e"c
Uptake: 14 ° Tpl. : 13
plake ° tan© : 014

0 sec

Fig. 6. 9m™Tc-DMSA renogram and parameters in
the case of hypertension associated with
nephrosclerotic renal changes.

L Solitary Renal Cyst Trmax.: aocps
. o Cmax: 140

Uptake: 16 % Tol: 105€€
tan6: 0.16

0 21 41 6l 81 89 sec

Fig. 7. 99@Tc-DMSA renogram and parameters in
the case of a solitary renal cyst,
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Tpl. : 125€¢
tan6: 02

Hydronephrosis
Uptake: 5%

Tmax.: 6056
Cmax.: 70°PS
Tpl. : 105€¢

tan9: 010

Fig. 8 9mTc-DMSA renogram and parameters in patients with moderate and severe

hydronephrosis
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" . N Sec
o e T 5
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Fig. 9. 9m™Tc-DMSA renogram and parameters in
the patient in the early stage of polycystic
kidney disease.

Glomerulonephritis Tmax: 6077
R-Uptake: 20 % Cmax.: 170
2 . Tpl. : 115€¢
tan ©: 021
cps

186,

0 21 41 61 81 90 Sec

Fig. 10. 9™Tc-DMSA renogram and parameters in
the case with chronic glomerulonephritis.
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abeti sec
Diabetic Nephropathy Tmax.: 40C0
R-Uptake: 12 % gprr(nax g)zsec
tan@: 0.12

cps

0 201 221 21 261 270 sec
) 7 Z 3] 8T %

Fig. 11. 9mTc-DMSA renogram and parameters in
the case with diabetic nephropathy.
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MmEhizbniwr s, BEBICAEYIEEL
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Table 2 Tentative Classification of Kidney Diseases according to Parameters of DMSA Renogram

Type Tmax Cmax Tpl. tan @ Clinical Situations

(0] — — — — Healthy Kidney

1 t ) 1 1 (~>) Cortical hypervascular lesions

1I 1 —>(~1}) 1 (~—) —(~1) Hypertension, Nephrosclerosis

I — ! — ! Small Kidney, Solitary Renal Cyst

v (=~)! ! 4 — Hydronephrosis (acute phase, mild)
Polycystic Kidney (Early stage)

\' ! ! - — Renoparenchymal Diseases (moderate)

VI ! ! I3 ! Renoparenchymal Diseases (severe)
Diabetic Nephropathy

—: Normal Values
1 : prolonged, increased
| : shortened, decreased
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Table 3. Clinical implication of Four Parameters derived from #*mTc-DMSA Renogram

DMSA Renogram Physiology Pathology
Tmax initial cortical blood flow rate absolute cortical vascular lesions
Cmax initial cortical distribution volume absolute cortical parenchymal lesions
Tplateau effective perfusion rate relative cortical vascular lesions
tan 6 effective perfusion area relative cortical parenchymal lesions
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Summary

The Implication of Renal Cortical Blood Flow Detected by **"Tc-
Dimercaptosuccinic acid (DMSA) Renal Scintigraphy

Juichi KAWAMURA*, Shinichi HosokAwA*, Osamu YOSHIDA*, Toru FuiTa**,
and Kanji TORIZUKA**

Department of Urology* and Department of Nuclear Medicine**, Faculty of Medicine, Kyoto University

99mTc-DMSA, renal scan agent, is perfused
initially to the afferent and efferent arteries of the
glomerulus followed by the renal blood flow and
‘taken up to the tubular cells located within the
cortical zone. This initial perfusion counts of
DMSA can be traced as a DMSA renogram by
a scinticamera and four parameters were extracted
from the curve. i) Tmax (maximum peak time of
the curve), ii) Cmax (counts at Tmax), iii) tan  (an
angle of the upslope part of the curve) and iv)
Tplateau (Tpl.: the time when a constant count
was obtained on the curve after passing a peak).
In this study, those parameters were investigated
in the variety of renal diseases and the implication
was discussed.

In the case of renal cell carcinoma with neo-
vascularity of the cortex, Tmax and Tpl were pro-
longed, Cmax increased and tan & was normal. In
the case of hypertensive kidneys, while Tmax and
Tpl were prolonged, Cmax was within normal
limits. However, in nephrosclerosis, Cmax and tané
decreased associated with prolonged Tmax and
Tpl. In the case of mild hydronephrosis, while
Cmax and Tmax decreased, Tpl and tan @ was

within normal limits. On the extension of the
severity of hydronephrosis, Tpl and tan  were
prolonged or decreased. In cases of glomerulone-
phritis and pyelonephritis with moderate lesions,
while Tmax and Cmax decreased, Tpl and tan @
were still within normal limits. In the advanced
case of such diseases and in the case of diabetic
nephropathy, all parameters were decreased.

From this study, Tmax indicates initial cortical
blood flow rate, Cmax initial cortical distribution
volume, Tpl effective perfusion rate and tan@
effective perfusion area. While abnormalities in
Tmax and Tpl reveal pathologic changes in the
cortical vascularity, those in Cmax and tané
indicate cortical parenchymal disorders. Partic-
ularly, tan & may indicate a functional balance
between cortical perfusion rate and area. In con-
clusion, various combinations of the four para-
meters can allow to classify renal cortical diseases
on the basis of renal hemodynamics.

Key words: °°»Tc-DMSA renal scintigraphy,
Early image, DMSA renogram, Cortical blood
flow, Renal hemodynamics
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