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1. 28 filic Ga mERY A% & 3w (Ga (+) #), 25 FlicHR Y iAAHA37 < (Ga (=) #), 3 ik Ga DHELY
RHDHEOHENREET D - 72 (Ga (£) #).

2. Ga (+) BDH#LL L T high grade, high stage ® {, 3% <, MmMIEAEFHREREED 55, 7Rk,
CRP, fiffaz a7V, 7=V Fy, RICREELED-.

3. MmO Ga BBikflix, 17 Fisp 11 4 (64.7%) Th o725, Ga(+) BHziR3 &, 1345114 (84.6
%) Lol

4. FHIzOWT, Ga (+) Bz 2~602 8 0 follow up T, 28 fflsh 184 (64.3%) BFT-L, Frs LATE
THI(25%), #EH Y ETF 3B (10.7%), 3EAEFR21.0% Th-7-. —F, Ga(—), (+)BiZ 3~41»AD
follow up T, 28%id 4 1] (14.3%) BFET=L, i LATEN 20 4 (71.4%), b v AEFER 44, (14.3%), 3

FEAGFRIBEYIITh o/, TOXSICHEMBEIZxT 5 Ga 5757413, sensitivity j[Z{E A5

specificity (XEv & W2 5.

L FC&Ic

—fi%ic, Ga v F 7 5 4k, BHamEic Ga
BHELYAEN T Thot spot ;| & LCHiH&shs z &
37 <, BEBID reviewd 2 & b, AEE I
Ga v o F 7574 DBEED LD B ix THRYVER
TREWIL—F ] ICAoTW5S., EH 59 34K

it + 2 2HMBPICERIC Ga 0ERHLBY,

THhETEIC L CBEMEBoRR T & ER 2R
BRL, RAER RIS Ga v v Fr53740
BRMEZERILT & 7. Ga BV AHROHHE T
66 %HI% T, P L THE W sensitivity & iZvz 721
S, ARER O b >R TEERE & KT 5 ik
LR N T 2 — 5 RfEE OB EME, R

* IR IR B R
** Gl T E
£k 594108 4 H
B st 1 604£1 A21H
BIRIERSG @ ZOM A2 R B3R [ JRET 54 (2606)
TR E AR 2
oA #F —

R HREE L 0% 5, specificity 17 <,
Ga v uvF 77 0BMHFRAEL o T, ZoREL
FHREIOROIDICERATHSZ LER LTS,
4 El, BEHEED Ga v F 75 7 4 HifThlic
2T, Ga O DIARD B B FEH] L 7z WEE # 3
FERKICE 72 D T, Ga RV ARDHE LA
fE3 0 stage, grade MEA{LFEFTRd 5 WZAETF
R, PHRLOBFRE LD THRET 3.
II. WREDVICHE

SREFIZ19794E10 0 ~19844E9 £ T 5 4F
M HEEBR & W - B HIRTRE SORER T 5. 5241348
REREATC T, 4l TEROMERE
HIZEi>nTns, HRNIZH46H, K104, 4
5 1334~755% (FH605%), BHNZAE29%, Z274]
ThoTz.
FIEFNZHOWT, EEPRAIREE S R EE (stage)
LIS H B o FE RS B ZE 14 BF (grade) % Holland®
L Skinner 59 DFEIC L Y FRENZHT LT,
¥R AEE IR TRV, PROKRBEOE
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T BRIR O IIRAERERT RO 5 b, Fik (15
fEif), CRP, M{EEH ez 7' v 7Y 43 H, MiE
7=V Fv, MiEH, LDH, 74057 ) 7 + A 7
72 —EDOEEERIEEZ LIz, THRITOWTIZ
Kaplan Meier 50 i X W ARz A H L. &
NOREEA ZKRICERS Ga v rF 77 ALk,
Ga Ht D A HOF EOFT RBITHRE L.

Galfigev v 777 LUTGavr 57 7 A
L+3) 11X, %Ga-citrate 3 mCi ¥ iRk v &5
L, 728 i R £ EEE = % + 7 PHO/CON
(Searle Radiographics #-#1) iz & v, EEFHE
700 cm/min, 2 cm [EIfE (R 5 4 2%k : 12) OFIER
Mgk L LTRE L. Ga v F /5 L0 R
FEEELHSIC Ga MY AARDOBED 5D Y;
& % positive accumulation (Ga (+) #), ¥» 5
iz Wi 4 % negative accumulation (Ga (—) #),
BE~OWM Y AROFENFA A —VRBFE~D
Ga Pttt L KB TE 72 W & % equivocal (Ga
() #) L LT3ERICFMEL . BT, Ga(x)
B3l LM ThonTGa(—) HLAabY
TI1EEL L Ga(+) BEL L 7.

FREMEOEFEE, FRE (IR w2k vk B 2 BE)
1 BEfEME X Westergren B2 XV B 1~ 7Tmm, &
3~11mm T, 11mmPAFZEHHHL L&
CRP (C-reactive protein) {3$7 CRP [fiEiz X 5 F
ME BRI X Y IEL, EFE (). MEE
AAER Ve —2T7 7 — MERIC X D IES
Ha Ze7 ) UAEIRIERE R O 6~11Y%.
ME7=VF I 2HAERIABCLIVRAIEL,
B 79438 ng/ml, # 46423 ng/ml, 150 ng/m/ LA
TRIEFG@HE & L. MmiEH (Cu) ZERBE (X
v 7R A V)X VREL, EF@HAZ 77~136
£#8/100m! TH 5. ffiE LDH, 745 Y 7 * R
-7 7 # — ¥ Autoanalyzer # (B 32.726) iZ & D
HAESh, EERIZzhER 40~125TU/L, 25~
751U/L Tb 5.

oI g "

Ga v v F 77 LFRL LT Ga (+) FA3284,
Ga (=) #2254, Ga (L) HA3IFITH » .

22 % 4 5 (1985)
Table 1 67Ga-citrate scan in renal cell carcinoma
(n=56)
o Sex Tumor
67Ga scan Etoiér?tfs ("\r’:‘) male/ side
p y female right/left
Positive 28 60.4+7.7 25/3 16/12
Negative and
equivocal 28 60.0+10.2  21/7 13/15
(Mean+S.D.)

Table 2 Relationship between gallium uptake by the
kidney and clinicopathological stage and his-
tological grade of renal cell carcinoma

Stage Grade
67Ga scan
I I III 1V I II III 1v
Positive — 3 8 17 — 2 20 6
Negative and
equwocal 7 11 4 6 2 20 6 —

PIF, Ga(+)#e Ga() L Ga(-)Hx A Db
B2 BT THREEE %2 ik 3 5. Tablel
iz h b 2 H0FE, R, BiloBrREET
5. ETmEBEMHTREZLAL RV,

EXMmRaYE o stage, grade L1 Table 2 [Z/R+ 2
L <, stage AH BT o T Ga (+) 238
L, grade lzoWT1Y¥ Ga (+) BT, grade IIT 23,
Ga (—) BT grade Il L WRERMEL .

Figure 1 iz Ga v v F 7" 5 AFT R, FRIL,
CRP, a: /' 7Y VEZBF 2. Ga(+) BEICH
ETHRIL O TTHE (p<0.001), CRP D BE o
m (p<0.001), a2 7' v 7Y oM (p<0.01) %
mwic.

Figure 2 oEIcMiE 7 =V F v GigkEE T 7
v M) BlciiER 287z, Ga(+) HETHEEICR
7 = Y F 08N (p<0.01), FoHEHN (p<0.001)
LT

Figure 3 X LDH (), 7V HV 7+ R7 7%
—¥ R ERTH, ZhbDEICOVWTRERHT
BEEEZRRBD LN » o7z,

Table 3 I BMICHEOTHRE2LEK LI, O T
» 5. Ga(+) BETi1x284H184] (64.3%) BET
L, 1045 (35.7%) RAETFLTW B 23, i L i
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Fig. 1 Erythrocyte sedimentation rate (left), CRP (middle) and serum asglobulin (right)
in patients with renal cell carcinoma according to findings of positive or equivocal/
negative uptake by diseased kidney on Ga-67 scan.

Serum Alkaline

Serum Lactate /L Phosphatase
Dehydrogenase 220 v
Serum Copper w/L (LDH)
HE/10082 (Cu) 200 - 200 :
250
— 180+ 1804
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L2 o .
1404 . 140
L4 o 4
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2367
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,V,ﬁ/' 77
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Fig. 3 Serum lactate dehydrogenase (left) and serum
alkaline phosphatase (right) in patients with
renal cell carcinoma according to findings of
positive or equivocal/negative uptake by dis-
eased kidney on Ga-67 scan.
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50

\s

o
A

—= Meants.D.

Normal Range

Fig. 2 Serum ferritin (left) and serum copper (right) in
patients with renal cell carcinoma according to
findings of positive or equivocal/negative up-
take by diseased kidney on Ga-67 scan.
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Table 3 Comparison of survival time in the gallium-positive and the gallium-negative or equivocal patients
Alive (%) Survival
67Ga scan I:?ié,?tfs ° Dead (%) in months
p Tumor free With tumor (Range)
Positive 28 7 (25) 3(10.7) 18 (64.3) 14
(2-60)
Negative and equivocal 28 20 (71.4) 4 (14.3) 4 (14.3) 19
(3-41)

| 238 .9 Gap, ()

s

>

14

a 1 : Patient with the observation limit

() : Pationts alive and at risk

[

Z

w

£

& [ i
0.2 a0 Gatt)
0.1
0 1 1 ad 1 1 1 1 1 1 al 1 J

0 5 10 15 20 25 30 3 40 45 50 55 60

POST - OPERATIVE

MONTHS

Fig. 4 Kaplan-Meier estimate of survival rate of patients with renal cell carcinoma
according to findings of positive or equivocal/negative uptake by diseased kidney
on Ga-67 scan. Number of patients surviving at various follow-up intervals is

indicated for each curve.

TH Q5% e+ &l v, —7%, Ga(—), ()&
T, 28FHFE I 44 14.3%) D B T, 244
(85.7%) DBEFL, T DOKRIPs D204 (71.47) A3
W LORETH 5. FHAETFHMIEHETER
ZHHNAEWA, THIFBEHN Ga (+) #T
2~602 8, Ga(—), (£)HEN3I~41p H L #
ETHWZLERBLIZb D LBbh 3.

Figure 4 3B CAEBFERE B L L0 T, H
LI Ga (+) HOTFERLPEWNWZ LAVREALTWY
5. Ga (+) BETIT 14E 54.2%, 24E31.6%, 34
21 kxtL T, Ga(—), (&) T 14917,
24E78.8%, 34 18.8%Th 5.

Ga v uF /774 MiTH, T TIRIES 1R
B LhTHAEBEO Ga BiERIZ > THRF
L7z (Table 4). =R EIc oW TiX 174 Hr 114
(64.7%) iz Ga £HE»nTE DL, BE Ga(+) #

Table 4 Gallium uptake by the metastatic sites
in renal cell carcinoma

Renal cell

Metastatic No. of Positive carcinoma
sites patients  Ga-uptake Ga Ga

+) (=), ()

Lung 17 11* 13 4

Bone 6 2% 4 2
Liver 3 0 3 .
Brain 1 1 1 .

*All Ga-positive patients belong to the Ga(+) group
in the primary lesion.

IZfR3 L, 13f9114] (84.6%) T, B Ga(—)
O 4 Gl b negative TH - 2. B
BEIZOWTIE 6§t 2 flic Ga £ 2=y, =
NTEE Ga(H) 440 2 FliciEY + 5. fifis
BHEICOWTIZAE Ga(H)3FH0, 7, B
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Fig. 5 Frontal tomographic images of Ga-67 scan before (A) and after (B) nephrectomy
for right renal cell carcinoma. Although gallium uptake by right kidney (arrow)
is obvious in A, right renal image disappears in B (after right nephrectomy).

EBRICOWTIHER Ga(+) 14lic Ga £ % A LB DGayrFr55ThHs. KOIE

ol (). FELVPRDYMEIDIZRTA A ThHE. AT
wiz, fR&EME Ga(H) EFlOYvF 77 0% O Ga EREBIIFA A —L L—EHERL > TWBHH,
BRT5. WEGRc YV RAEhs., iRz bbAsAEE

Figure 5 13705% 5%, A HIRZHER] O B HH AT Ga B IEk LT w5, AEFIIFRIE 127 mm,
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B

Fig. 6 Frontal tomographic images of Ga-67 scan for left renal cell carcinoma. A: Three
slices anteriorly apart from midplane. Large arrow indicates gallium uptake by
left kidney. Small arrow and arrow head indicate pulmonary metastatic lesions and
two portions of double arrows bone metastatic lesions. B: Three slices posterioly
apart from midplane. Large arrow indicates gallium uptake by left kidney and
small one pulmonary metastatic lesions. Arrow head indicates cerebral metastatic
lesion and double arrows pelvic bone metastases.

CRP+5, M7 = U ¥ > 1,250 ng/ml, 1f1 3% 6 77 AT, EFHE L ) RRHFINIZRTAL Z(A)
200 pg/100 m/, stage 11, grade IIT @, #7418 A T3 Ga EIIFREE (KK 0 & », s
BT L. Bz 2 287 ONRED, K5 tEEREEB LA

Figure 6 11545 5, EEMpaEEM 0Gay v F e QERE) CLEDLAS. & bic, TR
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VD3 2542 (B) ClIMEEBE UNKEH), i
BB UNEED), BEEBRE (2ERMA) ICGag
HEhrAxbNB. AEFIZFRE 117.5 mm, CRP+3,
as a7 Y 158%, MiE7 = VY F > 205 ng/ml,
MiE#A 156 pg/100 m/, f& 3 » grade IV i T, #if
#B2OHDBRVWRIB TR IRREE L o7z,

Iv. & %

THRHE~D Ga ¥ v F 75 7 4 DEFITON
TREEFRCH L TR >EVERATAVE &
e, o L 5B~ OIBHEERY LB HAE Ot
[EREBROOHHIC T ChTwn s LBE S h
T3, EELORRTLEREHR~D Galth
AR, BIE 6679 (1554 1047, 30 {1 20
F9), SESO%GLFLTHELS LW, LirL, &
HizoWTi, MREoMBIIEHEEI, Liad
JREHD Ga(+) Bz O HEH b iz, fhlggsic
DNWTIE, EERABEBDEL, AL bVWRR
W, Z® Ga(+) HoMk# & L T, high stage, high
grade @ L DL L, MRELFEFRLREEL
RTLORENZ b, BE~O GatiAH
AT AES D b LY EMEE 2 KB 5 b
DTREEVWNEEZ2D. ZDZ Lix4E], Table 3,

Fig. 4 izrpahizcZ &, Ga(+) HoTPH B &
LDOTENZILPLLIBRTTI2LIATHS.
B, BROBEE~—P—LnIR
EboRAaVg, ZOREENLTHEEI LR
HZEDTE B WL 2 OMiAELSEHREER
BUR% 5. EELPSETIRNLTE
#Rik, CRP,az v 7Y, 7=z ¥, LDH,
TAHY 7+RT 7 Z—EDENCESE, MFEH
L) b, MiERTMkENRESERCR
WTEEZ L 52 LBAbRA TV, BERNEIC
D2NTRHEVRENZV. ZoMF 1ok
AOERSTREROBRIIFEFo L LT, B
BCBWTHLLCEWI V=S LEKIN—T
hhrh, BFEHE, piEco W ToE v
EFEGECD &Y, EBROBLFISLEREAR
AIREZ B CRMES R L2y, BoBFRFITHEL
B3z MRS TV, MERL AV OHE
BrLUAREREORBLICRTESLDOLEXT
w35,

67Ga-citrate DEFE~DI DV IABZD A H = X A
ZHOWTRAHATSH 32, @F, f5shiz Ga
D12 YL D240 I EAPNIC R & Y Bt &, 24850
CARRIRF LB 252 5 Ga ot L i1 5.

Fig. 7 Frontal tomographic images of Ga-67 scan after left renal arterial embolization
for renal cell carcinoma. Arrow indicates photon-deficient area in left renal

region.
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Lo T, 48~T20fiE D Ga v v F 7 7 4k,
BA~DEHIL LN & V. Ga OEERMOFA &
LT, RIE, BHEERT, FHERERENEL
LR TVWE D, REFCEEBERL EREFRAD
APV, BB X 3 BLEROESLE,
KEEWEICADNZZ b5, EE
HEBOMBFMFTR L LTY v ROBERIIS
> THIFHRER EREMIADOEE Y 2 BB Z ki
Pz, BHEREREEIC S W TR KIS O RES] Tt
RBHESIZEERTH Y, Z0kbdn Ga £
FEZIZLW. FlXEFig. 702 L L EBRIOE
BIRERNT 2 & 52 U »fifT LT, BilifziHk
SETHL L, MUIBBELRFLERY Ga 0
BREOLIT, ULARFREHBLELTH>DS
Z L MNE W, E 7z, Alazraki 519, [z 51
BFEE, Z LICFEEREO Ga 0BF~DRR Y A
HEMEEH L T WS, Ga(+) HiconT,
LDH, 7V h ) 7+ 27 7 Z#—EDEhic, GOT
L GPT # LORTHENREHERI LSO 725
o7z, L2 L, FHEEEL W K20 T, &
BRI s [HMIEH 2 LEDLRS.
ZDEHCHTL B L, o Ga (+) #ico
WTRBESOEMELEL, THRLEVDOT, §
1 IZARIBHIFERI A E e h 5. T CIREBERS -
THHEBELIFE IR BROMH A L S h 525, i
B+ IBRELBERE~ORROES 23
L, B#F» MQuality of life; om iz w 3
£oieTE&S. Ga(—) BicoW\»WTiE, FTHiE—
RICRIF LW 30, FEPICEBREAHET S
EFAbLLLALARLNS. L2 L, REOETIX
W B RN T, Wb EHEED Mslow growth
A7 B TA VO LEDbRS. BITE, RIREHE
Xt B FRIFELIMNCE 27 BIRRFEO 2
AEHCRBNT, izl LcEBliceds
HELRWREETHS. oL GalihiAA
DEELMBZ LIk > TEBROFRROERESE
BPRlEh, EEITHLERERENTL, wan
HLEZNRTESRLOLEDbRS.

22 % 4 5 (1985)

V. & &

S6FIDEMAEEIC TS Ga v v F ST T4 D
FREEZERMNLZEZ5, Ga(+) L Ga(-),
() BEAEYE L7-. Ga (+) B iz 1T high stage,
high grade DERI23% <, AEHICIERERA T
b B B IRAEERET R REE L R TH2SL
, BBERPLARETHRLE o e BEREO
Ga £Fic oW T RSB RICHERR & {, »
> Ga(+) BRohTwik. 20 X 5 i, Ga
VUF U774 —3EMREC X 3 % 2L,
sensitivity [Z{E\v 23, specificity {23+ <h T W
5Lnz 5.
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Summary

Significance of Ga-67-citrate Tomographic Scan in Renal Cell Carcinoma

Juichi KawaMURA*, Hitoshi ITon*, Shuichi HiDA*, Osamu YOSHIDA*,
Toru Funta** and Kanji TORIZUKA**

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

Although an application of the Ga-67 citrate
scan to renal cell carcinoma is limited because of
the relatively poor gallium uptake by the primary
renal tumors, remarkable Ga uptake has been
noted in some cases of patients with renal cell
carcinoma. This study clarifies the characteristics
of Ga uptake by the diseased kidney in relation to
the tumor stage and grade, clinical laboratory data
and prognosis.

A frontal tomographic whole body scan using
Ga-67 citrate was performed on 56 patients with
renal cell carcinoma successively confirmed by
operation and autopsy. Positive Ga uptake by the
kidney in 28 patients (50%;) correlated well to the
clinicopathologically higher grade and stage of
the tumor and with abnormal values in prognostic
indexes in the blood such as erythrocyte sedimen-
tation rate, CRP, a2 globulin, ferritin and copper.
Gallium uptake by the pulmonary metastatic
lesions was found in 11 out of 17 cases and all

cases with positive uptake by the pulmonary
metastatic lesions belonged to the Ga positive
group.

During the follow-up period of 2 to 60 months,
10 patients are alive (7 without tumor, 3 with
tumor) and 18 died in the Ga positive group,
while in the Ga negative/equivocal groups during
the follow-up period of 3 to 41 months, 4 patients
died and 24 are alive (20 without tumor, 4 with
tumor). Average 3-year survival rate was 21.0%; in
the Ga positive group, while 78.89% in the Ga
negative/equivocal groups.

Thus, since the sensitivity of Ga-67 scan is low
but the specificity is high, the positive Ga uptake
is indicative of an ominous clinical course and
shorter survival in patients with renal cell car-
cinoma.

Key words: Renal cell carcinoma, ¢’Ga-citrate
scan, Ga positive uptake, Prognostic indexes.
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