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Fig. 1 The schema represents the count-based gamma camera method. a: The syringe was
counted using the gamma camera. The distance between the syringe and the collimator
was 30 cm. b: The gamma camera was positioned posterior to the patient. ¢: ROIs of
the kidney and background. The C-shaped ROI of the background was drawn lateral to
the lateral margin of the kidney. d: A renogram was made using the accumulation of
renal counts within 1-2 min after intravenous injection (drawing).

I ®

EIRBIEB L HTLEE 05 6 (B 48, L«
a7 6, £H I3 H~T9 ) 2R E L7, 43
BHI 10T C, 96 I AL 145 TH o7z,

n. # &

1) B&EZE

A 30 R, BRE 1kgdh7zh) S5mlDOKE,
300ml & FRR & LIERLE 27,

PMTc-MAG; D FMRMNAZ5-(&, KE 10kg LT
T 55.5 MBq, 10~40 kg T 7.4 MBg/kg # H% &
L, 40kg PLETIZ370MBq & L72. “™Tc-MAG;
BRI LD ) Y DO, Tr~h AT
o, Y T AT088% 30em £ LT
(Fig. la), 128X128 ¥ b)Y v Z A, 16 ¥y b T
30 BRIT o 72, FHMEE 2 f5 LT, fGHi%D
B2 M (epm) DEX IS5 EE L.

E{EUEL, # >~ H AT (SIEMENS %
ZLC-7500) % fEERE 232 & L (Fig. 1b), »™Te-

MAG: £ 5B %2 5% 5% 30 B £ TR wf 1 7
L—24, 302540 5FTI0ME 1 7L —4
EL, 128X128% 1) v I A, 16 ¥y FTITo
7o, 3 X —FIHEK T AL ¥ — S EaeR A
W, JUET AL F— 13 140 keV, 7 1 ¥ KU IEIE
15% \Z7%5E L7z, 99"Te-MAG; (IR £ 0 R —
TAES L, EHAEAK20m T77 7%
1To7-.

BoncmgET, MR, BNy s3I
vy FELTEADFOIMNIZ, BEL5EEE (ROI
% E L (Fig. 1o), L/ 77 L& L7 (Fig.
1d).

FRAHE T HE ("Te-MAG; % 5-7% 40 73) (2 ## Rk
FMAETV, Ok 2V h v 7 — Tl
D PMTe-MAG3 iR EE (cpm) & K 72,

2) TER $ £ U CLyac BHE

Russell-TER, MPC-CLmag, modified MPC-
CLmag T LT HETKRD 72,

(1) Russell-TER (L1 2 1) 77 » Aik)

Russell 52 O iEI2DT &, ik 40 50

Presented by Medical*Online



PMTe-MAG; 47 ) 7 7 > AEOKEEER L O A ¢ (§ER M & O F %O R & S 743

(@)

(b)

()

1200 - z
. Males + Females Males Females 5
“e %% o
R o o
= o
Z 800} °© L 5 N
= (e}
= %) 8 @
3 il o2 i o Lo
— o
o o o
H o © 00
g 400 o = ™ o o
Q I 5 000 y=4.60+1.60x y=26.94+1.18 x & y=2429+182x
= 5> O n=95 n=48 o n=47
O5o° r=10.82 r=0.88 r=0.90
o A 1 A 1 -—J (a oM 1 A 1 A J i 1 A 1 " J
0 200 400 600 0 200 400 600 0 200 400 600

Russell TER ( mi/min/1.73m’ )

Fig. 2 Comparison of ?"Tc-MAG3; clearances determined by the MPC method and
Russell’s method. The line of identity is shown. a: males +females, b: males,
c: females. The regression lines the male and female groups are presented (y =4.60
+1.60x, r=0.82). A dissociation of the slope of the regression lines between males
and females was noted.
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Fig. 3 Comparison of *’"Tc-MAGs clearances determined by the modified MPC method and
Russell’s method. The line of identity is shown. a: males + females, b: males, c:
females. The regression line the male and female groups are presented (y=11.37+
1.47x, r=0.92). The coefficient of correlation was improved and the dissociation of
the slope of the regression lines between males and females was diminished.
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t: sampling time =40 (min)
BSA: body surface area (m?) (Haycock D)
BSA =0.024265 X BH"-364 X BW0-3378
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BW: body weight (kg), BH: body height (m)
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Fig. 4 a: The plasma volume calculated from Ogawa’s formula and Dissmann’s formula
versus body surface area (BSA). b: The ratio of the plasma volume from the former
two formulae versus BSA. The plasma volumes calculated by Ogawa’s formula were
lower in the male group and higher in the female group compared to that caluculated
by Dissmann’s formula. Discrepancy in the plasma volume calculated by each method
was noted in patients with a BSA below 0.5 m?,
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Summary

Improved the Accuracy of **Tc-MAG3; Plasma Clearance Method:
The Problem of the Calculated Plasma Volume and Its Modification

Nami WaTaNaBE*, Kazueil TakaHasHI**, Akio KomaTant* and Koichi YAMAGUCHT*

*Department of Radiology, Yamagata University School of Medicine

**Department of Radiology, Yamagata University Hospital

The *™Tc-MAG3 plasma clearance method (MPC
method), reported by Oriuchi et al., is a simple and
useful count-based gamma camera method for calcu-
lating the **™Tc-MAGs; plasma clearance (CLmaG).
However, a discrepancy of CLmag calculated by MPC
method (MPC-CLwmag) from the tubular extraction
rate (TER) calculated by Russell’s single-sample
clearance determination (Russell-TER) was noted.
The calculated plasma volume is assumed to be the
cause. Since the plasma volume is reported to have a
linear correlation with body surface area, Dissmann’s
formula was applied to calculate the plasma volume.
Then Dissmann’s formula was replaced by Ogawa’s
formula in the MPC method, and the procedure was
then called the modified MPC method.

The CLmag were obtained using MPC method,
modified MPC method and the TER was obtained
Russell’s method in 95 patients with urological disor-
ders. Then the MPC-CLmag and modified MPC-
CLwmag were compared with Russell-TER. Com-
parison of the MPC-CLmag with the Russell-TER

demonstrated a coefficient of correlation of 0.82, but
dissociation of the slope of regression lines was found
between males and females. The modified MPC-
CLwmac improved the coefficient of correlation to 0.92,
and diminished the dissociation of the slope of regres-
sion lines between males and females.

We verified that the dissociation was due to the
plasma volume calculated by Ogawa’s formula.
Ogawa’s formula included hematocrit, body weight,
body height and different coefficients for gender. The
plasma volume calculated by Ogawa’s formula were
lower in males and higher in females than that cal-
culated by Dissmann’s formula. And marked dis-
crepancy in the plasma volume in patients with a body
surface area below 0.5 m”> was observed.

So the MPC method might become more accurate
by substituting Dissmann’s formula for Ogawa’s for-
mula resolting in a method that is applicable to both
males and females, children and adults in clinical use.

Key words: Kidney, *™Tc-MAG; clearance,
Count-based gamma camera method, Plasma volume.
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