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Background: The evaluation of individual renal function is important to diagnosis and follow-up of

various diseases. Ureteral catheterization of each kidney has been widely used for this purpose, but

this method had some technical difficulty, frequent complications and much restriction in reapplica-

tion. Therefore we tried to applicate radiopharmaceuticals for the evaluation of individual renal

function.

Methods: We measured 2 hour, 4 hour and 24 hour relative renal uptake of *™Tc-DMSA and
relative glomerular filteration rate of *™Tc-DTPA with 59 patients with various renal diseases to
determine their usefulness for assessment of individual renal function and to compare correlations

between every renal uptake of *"Tc-DMSA and relative glomerular filteration rate.

Results: The correlations between 2 hour-, 4 hour- and 24 hour- relative renal uptake of *™
Tc-DMSA and relative glomerular filteration rate of **Tc¢c-DTPA were R=0.9190 (p<0.001), R=0.
9229 (p<0.001) and R=0.9917 (p<0.001). In acute obstructive uropathy, the correlations at 2 hour and
4 houre were poor as R=0.1812 (p<0.05) and R=0.4923 (p<0.05), but the correlation at 24 hour was

good as R=0.9942 (p<0.001).

Conclusions: We concluded that relative renal uptake at 2 hour and 4 hour had good correlation
with relative DTPA uptake ratio in the cases without chronic renal failure and obstructive uropathy.
Delayed image with 24 hour relative renal uptake of **™Tc-DMSA had the best correlation with
relative glomerular filteration rate of **»Tc-DTPA and that might be useful in evaluation of chronic

renal disease in which showed increased beckground activity or acute obstructive uropathy.
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Table 1. Clinical Summary of the Patients Undergoing
DTPA and DMSA Functional Analysis
Affected Kidney
Diseases
Both Left Right
(n=32) (n=17) (n=10)
Renal stone 6 7 4
UV stricture 1 4 1
Bladder tumor and 3 1 1
metastatic tumor
Renal tuberculosis 0 2 1
Renovascular HTN 0 1 1
Interstitial renal disease 2 ] 0
Perirenal abscess 0 0 1
Renal trauma 0 2 1
Chronic renal failure 1 0 0
Acute renal failure 1 0 0
Diabetes mellitus 13 0 0
Essential hypertention 2 0 0
Others 3 0 0
Al g A 5¢), whsgol 5l AolAtEo 2 913 2 2 HAM
4 A% 6o, A2 36, AFY FHAA 2 2
o, A4 AAE 26, A F9] B 1ol 4124 30,
abg ARA 1ol Y FA AR 1522 i,
AAAZo 2 vy 13¢), 1&gt 2o, 71}k 3ol ek
(Table 1).

2417k 9 4417k *"Tc-DMSAS| AHd AdH &2
401 Astgion], 24417 *mTc-DMSAS] A
A ALAEL 196lold Adsela 54 Aol
320, B354 AlAgo] 17¢] Y $54 Al Eo] 1015

o, $xbe) dede LAlolA 774l Aol 2, HEAHL 45
A Aok,
2.8 4

1) #mTe-DMSA AMMFE

9nTc.DMSA 5mCis A gAo]| £71 FA3n
low-energy, all-purpose, parallel-hole collimator &
o &3tol, Sl FAF 24178, 4417, 24417kl 2
7k 500,000 A4 AAGAE AFl +E3AQ
olo) o} Rl 7A7te} Aol 2941l AA] Al
dg 4ANRT, AF TSl C-Hele) AL A
sho] T i FASAE A 27 Al AAA
4% Fah9ieh(Fig. 1. A).
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r-RU of right kidney

_ counts of right kidney o
- total r-RU *100%

r-RU of left kidney

_ counts of left kidney
- total r-RU

X 100%
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Fig. 1. Region of interest created over the kindney and
background. The C-shaped background region
which was placed laterally around each kidney
was used for correction of background activity
in *"T¢c-DMSA (A) and *™Tc-DTPA scan (B).

-Hele] BAgdgE AAsle] wEgAEAE wgsl
Fuck(Fig. 1. B). A8 Zolol whd YalsAf 7
4= Tonnesen?] 3]7]%4 A& o] &3le] A& Al%9]
ZolE 7|Fo23lo] 0.153/cme] dzA] Az
2R3
Depth of right kidney
=13.3[weight (kg)/height (cm)]+0.7
Depth of left kidney
=13.2]{weight (kg)/height (cm)]+0.7
S AR B B A sk, 0 Tce] Al Fof w2
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5} 7e},
Renal DTAP uptake (RU)=

(kidney count-background count)
e "*(preinjection counts-postinjection counts)

x100%

w: soft tissue attenuation coefficient (u=0.153)".

x: depth of kidney (cm).

omTe.DTPAYE 235 FA7]E collimator 231
30cm Aol Zt2t 127F Fol FAA I FA15 9 v
A=A (preinjecion counts and postinjection counts)
< A&t F9)%-E AHE3 A Tonneson F4]ol 9
g Al Zolo] mE wAlFA o Z4E RAZ
GatestH 9ol 9] 5o AlAbT-Aof 88 78 T4 o}
o} 3rct,

GFR= [(RK-BKG)/e **]+ [(LK-BKG)/e~%]

preinjection counts-postinjection counts
GFR of right kidney

_ [(RK-BKG)/e™"x]
preinjection counts-postinjection counts

GFR of left kidney

_ [(LK-BKG)/e*"]

" preinjection counts-postinjection counts
A=Al Ao AlAFFEA o] 3-8 (relative glomer-
ular filteration rate, r-GFR)2 HA| AR od 2hgo]
gk AgAle] Ao gy vE e (e =¢
dAE #FAE 71F2 R AR,
r-GFR of right kidney

_ GFR of right kidney
- GFR

r-GFR of left kidney

_ GFR of left kidney
= CER x100%

X 100%
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Fig. 2. The correlation between renal uptakes of
DMSA and DTPA at 2hr (A), 4hr (B) and 24hr (C)
in total (a), bilateral (b) and unilateral group (c).
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Fig. 3. The correlation between renal uptakes of
DMSA and DTPA at 2hr (A), 4hr (B) and 24hr (C)
according to left (a) and right (b) kidney.
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Fig. 4. The correlation between renal uptakes of
DMSA and DTPA at 2hr (A), ¢hr (B) and 24hr (C)
in acute (a) and chronic obstructive uropathy (b).
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Fig. 5. The correlation between renal uptakes of
DMSA and DTPA at 2hr (A), 4hr (B) and 24 hr
(C) according to GFR which is above 50% (a) and
below 50% (b).
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Fig. 6. The correlation between renal uptakes of
DMSA and DTPA at 2hr (A) and 4hr (B) accord-
ing to GFR which is above 25% (a) and below
25% (b).
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