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»"Tc-DTPA BHEHURIZ X 5 BHBER H ik (Gates 1) O HaF{ll

Fig  Fk*

N BE

Eg 9"Tc-DTPA ORHEERER (%TRU) 167 L7 F=2 2 )7 5 v 2 (Cer) 2 B+ 5 Gates i [H

L THREL 72,

1) HAATKRSD 72(AE (W) L&E (H) ol (WH) & CT 2% x> TRl L2 HOHS (cm) L Ofic

(B SNRNEIiE WS 1% st

LD A5 =13.6361 - (W/H)0-6996 (n =217, r=0.8661, p-<0.001)
iR 0D 42 = 14.0285 - (W/H)0-7554 (n =224, r=0.8822, p<0.001)
FrRE A =17.2822 - (W/H)0-8099 (n =27, r=0.9515, p<0.01)
JriE £z =14.7577- (W/H)0-6997 (n =21, r=0.9213, p<0.01)
2) %TRU & Cer LoRICIZLFORIFRAE SRz, WH OB LT S 2 Huv e A,
Cer=13.15- %TRU0787 (n=86, r=0.820, p<0.01) T, CT 2% v > CEH L BOES W IHAICI,

Cer=16.47- %, TRU®753 (n=40, r=0.754) T» - 7z.

Gates JIZRAMK T & FIRICHBBEAEL & CICHERRELZMM © & oMiExREE TH 5. L2 L,
%TRU %6 4 Ek(AIEE (GFR) &k 5454, Gates RIZPEHHIC L VR S 120, FRROREOHE

HC DL 7= R O M A LB T 5.

L X C&®IC

9mTc-DTPA #5144 2430 6 3430 1 A3l
figic RIS h B R 2GR T o &
(BHEHR, % total renal uptake; % TRU) /6
REMSAE 7 B+ %5 Gates 12 #:3 R 7x & IR
R VEE LT, REHBEEL S I BBRE LR
BEIC B T & 2 3 72 B RER TR & L THER
BCHHEh TV, ZhE TR S Wi
Tix Gates t: TR 72 %TRU L EERIICHIE &
nr-r7v7F=v2975 2 (Cer) Lok
AEOHERED LR TV, % TRU & Cer
b %\ ix GFR L o [Al)# 3 it Gates 0 #iL7c

* LB K R R AL R
L 7] WREREL A
=it 614E10 4 20 H
FARRZAT D624 1 A 21 H
PIREE R - ALBRTHAEXAE 15 & 7T TH (2 060)
JbiEE R B B
fr i MoK

GFR BHA*** L3 LY —F LTI Wi,
Gates DS o#sERS s —F Liivwony, 0
JH & LT Tonnesen OX® 7 HEHEOERS &
H W THRINAGHIE # 1T > TV 5 M a2 R 2 HE»
BBV, BFHLIEHEL L F ST T 4 LRE
*** Gates 3,
GFR=9.81272- %TRU —6.82519
(n=51, r=0.97, Syx=8 m//min)

(Cr/e0-153R) 4 (Cyfe0-153°T)
Cpre—cpost

%TRU=

=3
Cr: '22 (R(t)—BG(t))

- -

3
Cr: ) (L(t)—BG(1))

t=
Coro : $¥5-RIEHBIOH 7 > + (cpm)
Cpost: HEHBNICEELTWASH Y~ b (cpm)
B nES (Tonnesen D):
R (cm)=13.3-(W/H)+-0.7
L (cm)=13.2-(W/H)+0.7
(n=55, r=0.856)
W; (ki (kg)
H; & (cm)
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RALAE CIRE T OB OB S & A 7o RINAHIE A
Gates s FFfliic et L CTHEALERLEEZ, LT
» 3 pUCB L TR L 72,

(1) BARANCBI2HRELHENOBEORS &
B+ 5.

2) FEROFEHRTHZBEORES & Gates i
AL T2 99mTe-DPTA BB H R & Cer 0 H
B

(3) CT =% v THIE L7 oS oFHfE
THIIE L7858 o 99mTc-DPTA BB & Cer L
O FHE.

I WREDVICHE
1. BOREOHEH
W& H+ 2R 234 (% =131: 103, 8y
EIX 52.1 5%, FEeorAiid 1-87 5%) & BT
% 6 2 H & 2 I BRI BEER B 6 0 AL Lo
FEGI48G] (5 - 42 =22: 26, V-IGEHH1X47.65%, 4F
WA 1-7988) 1c>\WT, CT 2% v &) 5
BOWES ¥ B L. Fig. LIicEH B 7 L,
R 2 OB £ TOHHE (A+B)2) # 2 0%
DRI L LIz, B, EEEHRED D WITFEL
RAER LIEXRED, SR L 72

Fig. 1 Diagram of measuring renal depth on CT scan.
Renal depth is calculated from equation of
(A+B)/2 in cm,

24 % 4 £ (1987)

2. 9mTc-DTPA BiEERE LI LTF=2 )
7 5> & (Cer, ml//mg/1.48 m2) & MDFERS

21 ¥ &

9mTc-DTPA #R# & MifT L 72 fEfIH, v v 57
7 7 4 MiATHIE 1 BB Cor 2l S h T
FodE] & %4 & Uiz, retrospective i 5 T 4fic
W2 LT IEBE 864 (5 42 =46 : 40, SEX4EHNX
49.5%%, 4EWOIZ 1-815%) Td »7-. Zh 586
Bl 70 f AN IKAE Cer i 2 Befile:, 7% 9 164
XANEYE Cer filE 245 L AT S ATz, T
eIl T, TRy 256 i 6 2 HLAL
ERRICHEHITH o .

8645 404i1x CT 2% ¥ v A MfTS A THE Y,
FER LRSS TRIFHIEX 1T 72 %TRU &
Cer [cBIL THRRFT L=,

2.2. 9mTc-DTPA 7%

A1 AY7-» 10mCi (370 MBq) (/i A
X VAL, %I 2 mCi Ll E) o ¥mTc-DTPA
FE—7 o+ 74 Y b—=7W%EH, AXEILF v
N EREH U, BEEOREIL S L% 0.5 ml P
TT, RAEFEITHITL, RAMOWLESL L
T, AR ADARIIITD I - T,

9mTc-DTPA O i esr b, Fidniiod 99mTe-
DTPA S RE # s # = hHfERRict v P Lo &
Fa) A—FFHLY 0cmBEL, FroFr7
74 LB URE BESy KRz xL
¥—HHHAR oY) 2 - 2 8F L e v ~h AT
v ) TIOBMHRIL, o F — 4% % frame
mode (64 x 64 matrix) TRERT 4 A 7 IC @&k L 7=,
Z ORER, WEMLO g E RiERRIC 21 G R
#t&EEE L, *¥"Tc-DTPA #% bolus #ii:tk, 4R
KICTT7 w3y a iz, ¥nTe-DTPA #4. L [FIF;
i, o 13 182 e, 12 HLAEZ108)
Z L AR 204 & 64 < 64 matrix o> HifEHE T —
Z L UTRERT « A7 1Ciesk Lic. 205 Mot
T %, BRASBHEART L FERICERERNICTE - 72 8
7o b IOFPHIFHRIL, REICREL .

2.3. 9mTc-DTPA B4EREEOE H

1) BLEE (ROT) O E

EABOBOEEIL, 3" Tc-DTPA #5.%
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16 24y £ T L o AR+ (FRL, =
O ME % o K BEFE & FE) TEEDO S A0
Ay bEfHL, che SHEDOFEE AT L R T
A= HBIMICXE T 28K Lz, b
L, HEEESh k@O RO BAGEY i d
121X, ROI BRENSEY LYW TXx 25 £ THRIVIEL
TH1. "y 77 5% > K ROI(BG) i3 E % i
FEICAT 9 72 00 4l R B R I o0 TE i Y 471
W% L7z (Fig. 2).

Fig. 2 Diagram of setting regions of each kidney and
background area.

2) REFEHCER (9, total renal uptake) HEH
%, KEBR 60 BG 0% ROIL oMkt
e 2 T hEh R(), L) 72 5 Wic BG(t) &
5L, Gates D HEICHNTELROX CEERE L
B L.
9 total renal uptake (A)
_ (et et
Cpre_Cpost

3

0
™M1

(R(t)—BG(1))

- -

0
ML E

2(Lﬂ%—BGG»
R: FEoOBES
L: EEORES
Core: BEHEFZROH 7 | (cpm)
Cpost: HHZIBHNICEHELTWS A7~ b (cpm)
(Cpre #HU2 & OFRBHEEE 7> D WE % #
1E L7-1#)

Il

L. & 32

1. BORS
Figure 3 (3i& A+ 2EH TOER L £H
OO S % YHliic WHR* Xiihic b -7z

O right kidney ]
(cm) @ left kidney o3 . .
7.5
L
-~
o
[N
(@]
g
< 504 right kidney (-----) :
Y=13.6361-(W/H) 0.69%
(N=217, r=0.8661)
left kidney (—) :
Y=14.0285-(W/H) 0755
: (N=224, r=08822)
259

T
0.1 0.2

03 0.4 05

Weight(kg) / Height(cm)

Fig. 3 Correlation between measured renal depth (cm) on CT scan and (weight in kg)/
(height in cm) in cases with both Kidneys.
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24 2% 4 5 (1987)

(cm)
]0 0 O rlght kldney N
=) ® left kidney
o
< © oo
e .-
o 7.0+ .
‘©
g right kidney (----- )
* Y=17.2822-(W/H)080%9
>0 (N=21, r=09515)
left kidney (—) :
% Y=|4,7577.(W/H)0,6997
25- - (N=2|. r=0_92|3)
. f . : : l
0.1 0.2 0.3 0.4 05

Weight(keg) / Height(cm)

Fig. 4 Correlation between measured renal depth (cm) on CT scan and (weight in kg)/
(height in cm) in cases with a single kidney.

(Y)
o 1207 two kidneys % /"l
E 0 2h-Cer L 7
=~ 1004 . 24h-(?cr ° }{’ 5 5
- single kidney i o
€ 0 2h-Ccr ° 5 ,/' Oq
=] ®24h-Ccr o o , 0
€ %
~—r ’
oo /
3 ki 0. o ® o
= ° & 0%' o
s 50 NP A
. e
o 8
(&] ° o o 0,
2 a® A 0 — :Y=1315-x 078
§ 0/' o (N=86. r=0.820.P<0.001)
] 40 .
© o e : Gates regression line
o Ao
(@] o
1 1 I
0 5 10 15 (X)

% Total Renal Uptake (C)

Fig. 5 Correlation between creatinine clearance (Ccr) and percent total renal uptake
(%TRU) of 99mTc-DTPA at 2-3 min using calculated renal depth.

scattered diagram T% 5. WEZH L T\ 234
SEF AR 217 & (92.7%) Tix, Y = 13.6361-
(W/H)0-6%96 (r = 0.8661, p < 0.001), /=% 224 &
(95.7%) Tix Y=14.0285.(W/H)?-7554 (r = 0.8822,
p <0.001) OEIFRDH S n e, BEEHF TIAUE
HEAROIOWEF L) LEOERSIMWL, AH

BEH G Y=17.2822-(W/H)0-809 (r =0.9515, p<
0.01), ZHEH TIx Y=14.7577-(W/H)?-697 (r=
0.9213, p<0.01) D [EYFEX 245 5 h /e (Fig. 4).
2. 99mTc-DTPA BiEE#E & Cer & DFAES
AR LB R & WH X D BOES (cal-
culated) # B L, ZofEizHVvTH~ % TRU
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Table 1 Results of regression analysis on percent total renal uptake and creatinine clearance

(n=40, r=0.754)
——— Gates regression line

Time Correlation
interval Sl((;?e lnt?lr)c)ept coefficient
(min) (r)
Regression equation; Y=aX-+b
1 -2 7.58 18.95 0.750
1.5-2.5 6.09 18.68 0.780
2 3 6.91 18.98 0.784
Regression equation; Y =bX? (log Y =a log X-+log b)

1 -2 0.779 15.79 0.778
1.5-2.5 0.804 13.86 0.814
2 -3 0.787 13.15 0.820

E

?

= 100 ° o 7

= o o 4

€ O//

> o

=

Q

Q

s

E

Q@

(8]

@ — 1 Y =16.47- X°7%3

£

£

©

o

(@)

10

% Total Renal uptake (m)

Fig. 6 Correlation between creatinine clearance (Ccr) and percent total renal uptake
(%TRU) of 9°mTc-DTPA at 2-3 min using measured renal depth on CT scan.

L Cer & ofETIx Gates B L7- & 5 ic#
54 2-340 % TRU b BWHEZ R Lz
(Table 1). [FPFRRZEFEBREIREZRTH, o
EE & W/H WREk log fEZH -2 BEIC XY
BWHE A E S Nz (Table ). F b BB 2 7R
L7z[EMEx Cer (m//min) = 13.15- % TRU0-787
(r=0.820, p<0.001) T & - 7= (Fig. 5).

—%, CT 2% v OB BOEMOES
(measured) % Fj\ T 72 %TRU & Cer o fHER
20754 THY, KELHEENOLHLBORS
#HWTHEZ %TRU & Cor LB L Y KW
fEE T & - 1= (Fig. 6).

Iv. £ %
BOWRS (CRES D r RIHIEL % TRU

Pl v 7 01k Raynaud 19 & 2301 TH 5.
6 HMER L 72 Ak 1°"Hg-Neohydrin T & % 73,
% D 1%, Schlegel 1112 3 131[-Hippuran # v\ 7~
B MERES B ICIEH L Twna, 97Tc-
DTPA (B8 L Tix, Bratt 513 % 2\t Lee 519
» Gates £V $5.< % TRU % & L ER{A KB R
(GFR) * RNy 242 @EL TR, Bratt 5
1 1Cr & [R] U AR AR 0.125 % Fvy, Lee b3
FERAYICIRINAHIE factor 2R, FESTHRAES
WINAHIE 24T > T 5. Gates O HERE1X = 0l
INFIEIC 90T O r T XV X —D KB TD
RIURE 0.153 2 flvic i Th 5. Gates D
T 9mTe-DTPA 5% 2-3 4y %TRU ¢ N
Rt 24 B Cer L 0 AHBAFRE DS 0.97 LIEE ITH
W2, 2o, WL OhDRRIZBW TARE LR
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BE#

24 % 4 5 (1987)

Table 2 Summary of regression analysis by the Gates’ method

Regression equation*!

Reporters No. of Esti%?tion
P samples Interval SLoi;))e Int?g;ept (’;S renal depth
Gates GF 35 2-3 9.57621 —6.19843 ~.95 Toennesen*?
(1982)
Gates GF 51 2-3 9.81272 -6.82519 .97 Tonnesen
(1983)
ItoT 48 1-2 6.62 3.1 925 original*3
(1983)
Aburano T 47 2-3 8.263 —3.556 .893 Tonnesen
(1985)
Authors*4 86 2-3 0.787 13.15 .820 original
(1986) 77 2-3 0.530 27.57 .688 CT
Fawdry RM 50 2-3 — — .87 Tonnesen
(1985) 50 2-3 — — .81 scintigraphy*>
Ginjaume M 30%¢6 2-3 47.17 5.30 3T Tonnesen
(1985) 30%7 2-3 13.59 4.85 .53 Toennesen
*1: Y=aX-+b, C.C.; correlation coefficient *4.Y=DbX2
*2: right kidney (cm)=13.3 (weight (kg)/height (cm))+0.7 *5: both lateral views
left kidney (cm)=13.2 (weight (kg)/height (cm))+0.7 *6: in adults
*3: right kidney (cm)=16.55 (weight (kg)/height (cm))+0.66 *7: in children
left kidney (cm)=17.05 (weight (kg)/height (cm))+0.13

DGR 23T b, Ginjaume 587 O#IE %
sk L LT, %TRU » 5 Cer 2B 5 RIFH
NEESRTWSD, UL, 4§ Gates Hi#
Bl LIRSS ATV ARV, ZoiHE
L LT 69 72500 Ginjaume & 67 (IR I
FIZHWDBOES # Tonnesen O A HBH L
TWaEZEHL TS, %72, Gruenewald 9
FERL7-EOES L Tonnesen DR, Tz B
EESDE WD, Gates R, TIRIMBHEED MK
X0 LIECHiS D EHIELTWS, D% D,
Gates B TIXBOES » %TRU & Cer 0 FHIC
RESYBTIERL AL EINTE .

LSREIZEH O BB IR I AE | HFREILEEO
EXoBYFERIX, Tonnesen DR L+ 5 & —
E@FBXE Lom) BERIEHS W 2HARH25
h, FESHIER L LR TH -,
FEOCIXZOEIIBARANLHEEA L O AFEHY L,
BTREOENEEL TWBD T AW, &R
TwW3, L L, Tonnesen 3R =B DOIES i3
EkrHCTERBM»SHAILETHEZ L
FEEICAND L, FRROEN T LA EHIRE

OEVCERT 5L EZ2OBRZYTHD. DF
D, bAbhCHHES O 7 A 7 iRiICEK &
5T, ZONTRBEYCFI57 00K
BARMICIE <, BINFIEICHW2BOES L LT
BEVBELTWEEEZHRD.

L7enioT, EFELOREM L %TRU i, %
MO TR S 1233~ 2 WUAHIED 2025V IERET H 5 &
EzobhBh, Table2 iR Lz L 9Hic Cer Lo
MR £ T RICSKET 5 L v o kRS
bkt Fio, ERLEEOERS ZHWT
WA IE % 1T > 7258 T, %TRU & Cer O
RO WETTREN AN 72, DX D nFESE
13, Gates HEICBH L THOES o & R x
BFESETWARERTRAVWI LARE LTV S,
Fawdry 5% 4, bhbh & EfORI 21TV, E
BLFOEE % AT Tonnesen X THL A
EEORS oA & kL T %TRU & Cer
EOMBBREIINE Lk o AL TV 5,
Z 1T, Gates $id Zh F THES T 240
HBICHBE L THEDEWHETH S ERmLTVWS
BT, Russell 519 3 Gates s, THWH R TW D
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WA IEIH e 1B AN TH D LIRHBL TV D
73, Lee HAMT -7 & 9IRS IC & BRINHHIEE
(attenuation factor) # K&, DA THRILAIE %
770w L) natb SBOEL LS CEbh
5.
Gates #:i% Gates " L7212 EHEE O @ W
GFR filigETid v & v ) oS hloRE % &
“hEToRGICALADRERO X Y icbh
5. Ui L, Gates EOFSITHTEHL TWD
oz, WP X UCRRELEL L WEERSY
BT, £, REKT LRBICERMZRE LS
I B HEREN A T E 200 d 5. Btk &
5%&%%&&1%<L@ R I BT A S e
, RENEETHY, FEEROEHMNEAHIC
f;éf; EORFIRH Y, RLUTHEREREL LT
LR L TWD L3 E Vv, Gates B L7z
HHHRIENT B L, ¥"Te-DTPA #4552 720

L3ImCi, b0 IE=FxALX—Ha) -2,

AA7fllE, Tonnesen X, BEPHD SNy 77T 0
» F ROI 35 # & U245 N KIE Cer & % TRU
EOMETH B, EEHS LoMicxkER, #H]
Lica ) A—4, BoEs oHER, ﬁ%ﬁ&ﬁ
A TG L, Cer OFRID 2 BElR] & 24 R 2k &
el HOIWIERO ANy 7 STy R ROI
RELEHMMPVHTRE > TWS, Lz T,
S5O Lo %YTRU L Cer 0 # KT
SHETWBHERNLEDZ LEB/ELERWY. L
L,uni?ﬂ%énfwéﬂ%ﬁ#%ﬂ%hﬁ
o TW5 X IIC, SRERCEYRERED D
IRAEHENEL SR D, Gates :KZh H % &
GFR 0 BHlic W5 = LididEy Tid v, Gates
#iz k5 GFR 0Bz & kit T % TRU & Cer
LR AR L, FoRXREHVD 2 L BLE
ThHHo.

V. §& =
BEE R (% TRU) 706 Cer # B+ % Gates
I L THRE L 7.

Gates g x# FIWTHEM L7z % TRU L BHEER]
FBIfFEHIS L TWAHNETF Cer oI AE

EHEAESIIN R (Gates i) O P A 395

(p<0.001) O AHR (r=0.820, n=82) 73 5 = & A%
REN, L, ERLZFOES & RINFHIE
ZHWT Y %TRU & Cer & o 4HEY (r=0.754,n=
40) 1 3HGE L - 7. Gates i B W T 4T
LLBOERE DR %TRU & Cer o fHBAFREIC
W pER T, Gates S FERICIEAT
28811, %TRU H 6 Cer # 3K 3 AR
# i TR DMEELD D

x W
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Summary

Re-estimation of Renal Function with 9»Tc-DTPA
by the Gates’ Method

Kazuo IToH* and Masanori ARAKAWA**

* Department of Nuclear Medicine, ** Department of Urology,
Hokkaido University School of Medicine

We analyzed a regression equation between
percent total renal uptake (%TRU) of 99mTc-
DTPA and creatinine clearance (Ccr) by the
Gates’ method in 82 patients.
1) The following regression equations between
measured renal depth on CT scan and (weight in
kg)/(height in cm) in Japanese were obtained;
Right in both kidneys=13.6361.(W/H)0-6996
(n=217, r=0.86691, p<0.001)

Left in both kidneys = 14.0285+(W/H)0-7554
(n=224, r=0.8822, p<0.001)

Right in single kidney=17.2882-(W/H)0-8099
(n=27, r=0.9515, p<0.01)

Left in single kidney=14.7577-(W/H)0-6997
(n=21, r=0.9213, p<0.01)

2) Two regression equations between %TRU
and Ccr were obtained. When calculated renal

depth was adopted, regression equation was Ccr
(m//min, 1.48 m2)=13.15. 9% TRU?87 (n=86, r=
0.820, p<0.001). If measured renal depth on CT
scan was used, regression equation was Ccr=
16.47. 9, TRUO-753 (n=40, r=0.754).

The Gates’ method is very convenient for an
immediate estimation of glomerular filtration rate
(GFR) after renal scintigraphy using 9mTc-DTPA.
However, the correlation coefficient was not high
as compared to the Gates’ results. The equation
which was reported by Gates is not necessarily
adaptable in routine study. Each facility which
uses the Gates’ method for estimating GFR should
obtain the corrected regression equation between
%TRU and Cecr.

Key words: Kidney, Glomerular filtration rate
(GFR), 99mTc-DTPA, Renal uptake, Renal depth.
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