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—QUANTITATIVE SEPARATE RENAL FUNCTION STUDY BY
9omTe.DMSA RENOSCINTIGRAPHY—

Shin-ichi Hosogawa, Juichi Kawamura and Osamu YOsHIDA

From the Depariment of Urology, Faculty of Medicine, Kyoto University
In our previous reports, it was stressed that #mTc-DMSA renoscintigraphy gives an excellent
renal image. Renal uptake of #¥mTc-DMSA could be evaluated by means of scinticamera from out-
side of the body, because this substance specifically accumulates to the renal cortex. For the clinical
application, the following formula was postulated to know the ®mTc-DMSA Uptake rate.

smTc-DMSA Renal uptake Formula
U(RF,([&I%B@X /llc— % 100(%)

Uy =—Ua <l__>jQB<l>> X % 100(%)

K: coefficient of depth
0 : total dose count
Ugry: r-kidney count
Uy -kidney count
B(ry: r-kidney background count
B,y l-kidney background count
Ucry: r-kidney uptake
Ucry: I-kidney uptake
The calculation of this formula is quite easy.
Separate renal function study by means of ®mTc-DMSA renoscintigraphy can be performed even
for children, poor risk patients and iodine hypersensitivity cases.

urine or blood.

It does not require collection of

Seventy normal persons received this examination, and #9m'Tc-DMSA uptake of the right kidney
was 23.74 £ 3.629, wherecas that of the left kidney was 23.99 4 3.48%. The uptake of both kidneys
was 47.67 4- 4.91%,. The uptake of normal solitary kidney was 47.67 4 10.909,. The total renal
plasma flow calculated from 8tI-Hippuran renogram (Hirakawa’s method) was found to be well
correlated with total #9mTe-DMSA uptake (r=0.94).

The correlation of total mTc-DMSA uptake with blood urea nitrogen was r=—0.70 (n==153),
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that with serum creatinine r=—0.66, that with 15 minutes value of PSP test r=0.70, and that with

creatinine clearance r=0.99 (n=13}.

Separate quantitative renal function study by 9%mTc-DMSA renoscintigraphy was found to he

of clinical use and the varicus diseases of the kidney are now under this examination.
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Fig. 4. 99mTc-DMSA uptake in the case of bilateral nephropathies
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Fig. 5. #mTc-DMSA up-take in the case of a healthy and a pathological solitary kidney
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(1) WifE yIEFEMTIZ Fig. 2 1TRTX 51T,
HROEBEEIL, 23.74+3.629%, £BDZHL 23.99
+£3.48%T, WBORIEBIGKIX 47.6714.91% ThH-
i)

(2) BB D 9mTc-DMSA MDIBHIT 29.62 +
8.33%Tahh, BUBDZNIZ, 12.60+5.16%Tdh -
72, WiB D 9mTc-DMSA DOREEK L LT3 41.98
+8.17%Td» -1z (Fig. 3).

(3) Fig. 4 \TRT X 5 Tili® & ARSI IVP i
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4) HBOfEH% Fig. 5 \WRULTz.. BETERD
SEFI T2 ©mTe-DMSA K2 35.67+10.909
Tdh, BEEDET LTV AAEFD *mTc-DMSAD
BERIE 14.19+7.50% T - 17.

(5) Fig. 6 \TRT& ST, HeEhici RPF %, f%
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Fig. 6. Relationship between total RPF and total Tc-DMSA uptake
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Fig. 7. Relationship between R-renal RPF and
R-renal ¢mTc-DMSA uptake
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r=0.88, P<001

100 [

90

80

70

60

50

40+

30

20

104

H lj { i | 1
o] 10 20 30 40 50 80 70 80 90 100
Renal DMSA uptake : R/R+L Ratio (%)

Relationship between the ratio of right RPF to total RPF and the ratio of right
emTe-DMSA uptake to total 9mTc-DMSA uptake

WEDOWOBIIRE 2N TR Y, *nTc-DMSA O A, EmB{EIBREIE 5 REBERELL
BIRIIMRC OFBOMMZRBT 5 L0 EELD @ BUN f&, # 75 =L {HE &, 9mTc-DMSA &
N5, UIdio T “Te-DMSA OBEIR: RPF,  BEIGHIZIVEEZE LIS, Bikeds BUN, »
PSP BB GEL B IVHEEN BONE b DE BA Ly 5 = TIEET b 9 Te-DMSARERIR T3 {E

Table I. Clinical evaluation of renal function tests.

\\\ ’ Informations of Renal Functions
T Renal Tubular Urinary Renal
\‘! GFR}' RBF or RFPF Function (Cortex) } Flow Phase Morphology (Cortex)
BUN O X X X X
serum creatinine O X A X X
PSP (15 min, value) X O O A X
Creatinine © X X X X
RPF (Is-Hippuran
renogram) x © ) O x
IVP X X X © ©
Renal uptake and
scintigraphy of $mTc- O O © X ©
FMDS
© excellent Creatinine : 24 endogenous creatinine clearance
. O good GFR : glomerular filtration rate
Evaluation A fair RBF : renal blood flow
X poor RPF : renal plasma flow
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Fig. 11. Relationship between serum creatinine
and total DMSA uptake
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Fig. 12. Relationship between 15 min value PSP
and total DMSA uptake
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Fig. 13. Relationship between creatinine clearance

and total DMSA uptake
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