(R #F)
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IR FEVERR 35 0 5 T/ Ga M HR e & T4

B s L [
ISy AFF Fofir*

T Fnk*

2 NI

BE JRRBMME S3 AT, 200T1/Ga iERL (CUR) &3k, ERAEFHE (AST) 8 X U4RF
REOWHH»SH, CUR ZFHETFL L THMELES 2BELRM L. BEH 32 4licnT, CUR L AST
L OMICIIAE R ECHENRED b (r=0.704, p<0.001), = LIZBBEIZBVTiE \W>% 5 BIFRIEDH
BAED btz (r=0.880, p<0.01). +74 bbb, CUR BEVIIEE Y, EREFHESEREL TV . JE
Ffilo stage 1T 14 Fii X UF stage IV 23 Fo> 18 » A EFRITELEN 19.47, 13.8% ThH o7zDIiTHL,
CUR<I1.0 BB XU CURZ1IOBETOD 18 pBAFERIIENEN 6.0%, 50.04TH Y, FEFMAIC W Tik
stage 1V CURICL - T, PRORFABEZBILESD Z LAVTRENZ. UEORERLY, 2T/ Ga
R 2 RBEMEIC BT 2 FREATF L LTIHMELES LRSS hi.

L XC®Ic

X 2% i AR 2B L T o FRICI
e DRFAEELTWABY, mhTHEoO
BE# R THEERHCEEL TFREERFO—>TH
D, FEOERIENCI TR, WROTLS YR
EBROFEY ERICIERT 5 Z ENEREAT
W5, L2 L, tumor imaging jx4FE® tracer 3
EF BRSNS REBESN TS 2D, BE
FPMCL > TiX, ZOBRENLTHS e
%0 & B O AEWF R % LB LG 2 » B2
DX YVEERRETH .

bhbhixZh E CHRiEHREICRB T 3 20Tl
chloride 2 %’Ga-citrate D fEREED ERMHL 8L i
XV, g 0TI 2 X 9SSBT 2EERE,
Wz "Ga 2 L V& BEMTHEHRO 2H T K
ELABEENEDZ T L2 EBELY, 2UTI/Ga @
BEREOFRAMELZRE L TE 3, 20TYYGald

* ERBRCLERKFER BRb RS
** Al B
Zff:614£1 520
BFAZAT t 6143 87T H
BIRFRSG | THEN{F4HT 666-2 (B 280)
FERBAL Y ¥ —BHEFDRE
IRk &

FEBUL I B KRB D 275 53D, O HREFEEE
ELEEICHBL TR Y, 20TI/Ga MR
I X o TRl O SRkt X YRR 2 39
LEDZ LR HESH, SEESICTFH L oM
ERA L7, ZoRER, 00TI/Ga BEEREUL L it
WO Tk L ORI EEE 2 EAED b h, 21Tl
"Ga HiERUL & stage 3 X UHARRRI L 3 B2 55
e PHEAFELTIELAS Z L Hb L
ST D THET S,

I MREIVHE

FRFNS64E 108 X v BEFnS94E 104 % Tiz, 21Tl
L %Ga DA X ¥ v RITb i i 95 EF D 5
b, EERMFHEXRTIRETH VY, MHBEVSHEES
NI RIBHR O RIS 3F 264k & L7z (Table
1. BHX3ITH, LEX16HTHY, Fiix
32~86 1% (64 1%) Th o7z, HMBRBIANRIT
BRI 205 L B b £ <, LATF, EKEE 19 4,
NEREE, BRREEEEIFITHY, ERRA
#1x stage I 6 4], stage II 4 4, stage III 20 |33
X W stage IV23 | Th o7z, 40 FlicxktL, B
BRIBHE L AL BENS £ B B & 72 13RI I AT
bh, o 13 flicxt L FRiRE (el i
ERIGEIRR) BiTbhic.
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Table 1 Summary of 53 patients studied
Sex
Male 37
Female 16
Age (yr) 32-86 (mean 64+11)
Histological type
Adenocarcinoma 20
Epidermoid carcinoma 19
Small cell carcinoma 11
Adenosquamous carcinoma 3
Clinical stage (UICC, 1978)
I 6
1I 4
111 20
v 23
Therapy
Radiotherapy and/or chemotherapy 40
Surgery 13

201T] $I$EHY, $7Ga MLHEEF X OF 201T1/%Ga ¥
B, (Crude uptake ratio: CUR) o B i3 3T
g L FEICESE T, Tibb,
201T-chloride 2 mCi (74 MBq) % B ic #1:7% 30
X0, MBERS XUCEEREY Y FL—va
v 5 A5 (GCA 401-5) ic THg L, Rk &
#128x128M~< b Y v 7 RCTTF— 2L E B
(GMS 80A) iZIWE L7z, ' TI 2% %D T H
¢ 67Ga-citrate 2mCi (74 MBq) ##1EL, 48 8%
Bt X v Btk LRIBRD T — FINE 2 ITo 2. BR
1% Cochran-Cox 3 X OB/N_RE R LEIC LY
&4 L, AfERix Kaplan-Meier $hic X W EH L
. 1B, BRRBIZERXBEMS9EILA0RLL,
FEEFlicBW TIRRHRFARE X VECHETOA
¥k ERAETFHIR (Actual survival time: AST) &
LTHEH L.

L. #% ®

4 stage Bl] i 20'T1/%’Ga ¥ #EH L (CUR) % jb
#%+ % & (Fig. 1), stage I - I (10 f5i]), stage III
(20 ) 33 X % stage IV (23 #) iz 3813 5 CUR @
Mean+SD X = h ¥ h 1.8741.68, 1.0941.26,
0.85+0.72 Thotz. Tihbb, stage HSHETT
Bzt CUR REEZ R HEm B, &
stage i ¢o» CUR it BE X o7z,

23 % 6 5 (1986)

1. 201T1/67Ga $AfERLL & £

LS3ER D AETFER % stage Bllicskw 7z (Fig. 2).
stage [ « Il OFHIIFZHREFTH Y, 180 A4TFF
RIT90%TH o7z, stage Il FL VIV 0181 B
EFERITNZN 48, 149, ThH Y, stage niiE
T2 R EFRRIABRTh o7, —F, L£GFREY
CUR %} Lickkit+ 5L, Fig. 3ichohd X
H5IZCUR BEETH 2B ETFRARRTH o2 T
tbb, 534]% CUR icff- TiRiEHZIC IFIC
SE LA, CUR 209 LU EOBETH 185 A
EFERIZT6%Th -72h, CUR 2 0.5 KiORE
TOI8» AATRIII%Th oz, IHIT, MK
b FITHRERE & BRI LGB - (LR
DHICBNTOFHRERIT 2720, HREBH
BIBHE - (LEFRERCIRE L, stagel-I13 4%
B4} L7z stage III 14 4], stage IV 23 337 41ic
BWTOTFHRERI L.

%%, stage Blic AFERE kT 5 L (Fig. 4),

5.0 .
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stage |-l stage Il stage IV

Fig. 1 20Tl to 6?Ga crude uptake ratio (CUR) and
clinical stages. CURs (Mean+SD) in stage I+
II, III and 1V were 1.87+1.68, 1.0941.26 and
0.8540.72, respectively. There was no statis-
tical difference among the stages.
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—Stage I-II (n=10)
——Stage I  (n=20)

0,0 En————— Stage IV (n=23)
!
[
sof L.
1 |
i |
60 H l‘]
i “1
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1 |
20 ey __
o 1 ! Y T T T
6 12 18 24 30 36
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Fig. 2 Survival and clinical stage in 53 patients. The 18-month survivals in patients with
stage I.II, IIT and IV were 90, 48 and 14 percent, respectively.

——CURZ20.90 (n=18)
100+= —~—0.90>CURZ0.50 (n=18)
e 1 CUR<0.50 (n=17)

% survivors
H
o
1

(o}

months

Fig. 3 Survival and CUR in 53 patients. The 18-month survivals in patients with high,
intermediate and low CURs were 76, 34 and 9 percent, respectively.

% survivors

——Stage I (n=14)
""" Stage IV (n=23)

O I I 1 1 1 1
6 12 18 24 30 38
months

Fig. 4 Survival and clinical stage in inoperable patients with stage III and IV. Thell8-
month survivals in patients with stage III and IV were 19 and 14 percent, respec-
tively.
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% survivors

.......

23 % 6 5 (1986)

—CUR21.00 (n=T)
""" CUR<1.00 (n=30)

_______

18 24 30 38

Fig. 5 Survival and CUR in inoperable patients with stage III and IV. The 18-month
survivals in patients with CUR more than 1.0 and less than 1.0 were 50 and 6 per-

cent, respectively.

% survivors

—CUR21.00 (n=6)
----- CUR<1.00 (n=5)

T T T T
18 24 30 38
months

Fig. 6 Survival and CUR in inoperable patients with adenocarcinomas. The 18-month
survivals in patients with CUR more than 1.0 and less than 1.0 were 60 and O per-

cent, respectively.

stage ITI 33 X OF stage IV 2 3313 %187 H 477

FREFENR194%, 13.8%ThH Y, stage 2 X B4TF
ROEZFBDLNRE Lo, ZhiwL, Z037
Bl CUR it S 2 HIc B LAGFERZ i+
% L (Fig. 5), CUR<1.0 #TiZ 18 7 B AEfER M
6.0%Th v, 2EL LOEFEFNT LN - - DIzHt
L, CURZ1.0 #2313 5 187 A A 7FR1%50.0%
ThHY, 2EEFRL BIYTH-. Thabd,
JEF i) o stage IIT - TV j2 33> Tl stage 2 ¥HIC
HLl, CUR X TFHD XY BEFREHEZEG
LEBTREMEDH D Z LARBENT. SIS,

37 il B L 145z > ™ TRk ICBREF L 7z (Fiig. 6).

CUR<1.0 B#ETO I8 HAEFRIZ0Y TH 72D
iZxt L, CURZLO BB W Tt 1872 B AETERMN
60.0% TH Y, 2ELEFRY 40.0% L CUR<1.0
CHLTPHRIBRFTH 7.
2. 201T1/67Ga $R{RERLE & KiRIE FHAM
FEFMTBI4051H 3241 22 BEFNSOEIT A30H % Tic
FTTICEELTEY, Zhbo32f]i CUR (oH
SE2BHIIHELZRFROFERATELIM (AST)
% HelE L7- (Table 2). CUR<1.08£33 X 0"CUR=
1081233137 5 AST® Mean+SD i3 # h F h
6.3+4.1 7 H, 162491 ,2ATshYH, CUR=1.0
IZBWT AST T HEIIEE LTz (p<0.05).
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Table 2 Actual survival time (AST) and 201T1 to 67Ga
crude uptake ratio (CUR) in 32 non-survivors

CUR
Less than 1.0 More than 1.0
No. of cases 26 6
AST (months) 6.3+4.1 16.2+9.1*
CUR 0.49+0.21 2.20+1.37*

*T};;er\;/:;siawstatistically signiﬁcantréiffe?ence
between the two groups (p<0.05).

Table 3 Correlation between actual survival time and
four parameters in 32 non-survivors

Parameter r-value* p-value
67Ga crude uptake —0.379 0.064§
2017 crude uptake —0.185 0.620§
Clinical stage —0.583 less than 0.001

201T] to 67Ga

crude uptake ratio 0.704 less than 0.001

*indicating correlation coefficient between actual
survival time and each parameter
§indicating no significant correlation

36
230

24

y=2.20+5.96x
r=0.88 (p<0.01)

Actual survival time (months)
L]

6

T T T T T
1.0 2.0 3.0 4.0 5.0

*'TI/*"Ga crude uptake ratio
Fig. 7 Correlation between actual survival time (AST)
and CUR in inoperable adenocarcinomas. A
significant linear correlation was shown be-
tween the two parameters (r=0.880, p<0.01).

723, WEIZET S CUR F2hTh 0.4940.21,
220£137 Th o7z, & 5ic AST & 7Ga HIEHY,
201T] }H{EHY, stage 33 X Y CUR & 0 4ERE % g
L7z (Table 3).

AST & "Ga J$EH & 0 [ o AR Rk ix —0.379
ThHY, MEOMICIZADHEEGRNE B 22,
AST L stage & O[]0 FHBIRE (r=—0.583) izt
L2 o BRI/ E <, “Ga B ToFE Al
XoTit, stage IV LER-MEERZEOHL
minotc. —75, AST & 2 TUHIERE OficE
WTLEE B Z B 2 o7 (1=—0.185),
AST & CUR : officidfk b BRIF R EDHBITR
&h (r=0.704), CUR i stage [cHL L F#H % X Y
BARKBLTWAETFTH S Z LIRS N,
S HIFETH2F%, BREOH OF) iconT
AST & CUR ¢ 08 % #3f L7- (Fig. 7).

FORER, MBIV TREEOMIC—EREF
IEDHME MRS 5h iz (r=0.880, p<0.01). F
bbb, CUR BEMETHB12Y AST 134 <,
CUR 2EfETH 512 L AST HIER L TV /2.

Iv. = =

201T|-chloride (201T]) & $’Ga-citrate (7Ga) |3,
L L ICES R & U CRRRAIC R b R
FEicEHshTws, L, MEEEsTLd
tumor-specific ZER RS Wz, M OE
MR L 2 i L IEREIC T T A BRI, BicH
RN & 5 WV IHBRFENFERIC X > THRIEDZH
MAEEATVWHORBRTHS. Tibb, 20T]
7213 7Ga T & B il O EFHZENT, B
OHEEDHEE LTI D L LARROIEA DR
NEFOHESOMBM L ZHEL LTHY R
TNn39,

LaL, bhbhoTFlRiticLs L, B
JEIZIIT B 2T & 7Ga OBRUTREFIIC & Y &<
HMET 2580350, FHE~OOTIL ¥Ga 0
L & i OB S X 2 o APENTER L o
Blzix A bhoBEDS 2 Z EATREATY
7z, BN 2UTI % X D B BT B0, HDHW
X 5°Ga # X Y & KEWRT 30 2 ERMAC

CEHMET 27w 0o—EE L LT, bhabhidZ
M E T 201T1/87Ga M EHUL (CUR) oF Atk % 12
RE 129, CUR IZESWTHiEEZ K& 2 iy
BLB52 L, %7, CUR LIEOHMMBIES
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ISR EALLOBERS D = L 2 8%
L722, Zkiz, BEIZHW T2 CUR AMEED
OEEE TR LHBECAf L, F—o M8 o
iz T Y 20T & 7Ga ofBlRIZ S KB 1 5
BEDOHBHTENHALN L o7 Thbo20T]

& 7Ga OEIRENEE O VA 75 B AR R
¥RBLTWEAEBALNCT S0, bhubh
X E D%, FiEOMEIER & CUR & o B & iRat
L7, ZORER, MO+ Kb T —18E T
& % Tumor volume doubling time (DT) & CUR
LoOMICRBEFRECMHEEN RS, CUR XA
S O BEIGEEE D35 % IRk L TV % parameter T 5
ZENHALMNEL ST

&5 iz4fE, CUR LR O T# & OFEL &
2 L7245, CUR 2 AST L OOfliciz 2 & IC s
CBWTRFAEOHENRTREH, 2, F—0
FAERTI Y5 X O stage I2B W T CURZ1.0 BT
EHFEREN LY BIFTHIBENESR, FEED
FEHL & it O T4 L oI X B B GEY &
7. +7bb, CUR % stage, FHEE L3R K
5P HEFE LT L&z,

fitisiE ~ 7Ga D FERE = D T2 L, Higashi
513Y, TEACERRELZ R YGaBIRE L FHW
FEEEDOTFREIRARTHL EHELTWS. Th
xR L, RIS I1EY, Mg~ Ga OEHRBE L
ERAFFRE ORI EEMR <, YGay v FiT
FHMEERTFL LTHEATR AW ERRTWS
L2 L, SEIORKETIE, “Ga HiER L AST &
ORI ADHEBBEASED bR TH D, “GaniE
BB KTHDH01EEEFHMIEEL, Higashi
b OWE L FEFOHm LB 7.

—7%, YGa ofEEiLfEE O WA ICE L,
Bichel, Hansen® 33 X (8 Okuyama & (31D #E5EE
DBEWI Y 7Ga 0fBRIZ KTHB L HELTY
3. &5z Ito, Muranaka}x1?, 201T] 3 X 1 67Ga
OERLEFEOMMEICHLT, HEEORLS
AFEEOBERICHB W T 20T & Ga 0fEH %
B L7z, ZTORE, HEELARWERZY, “Ga
BRL OTIEROWTHALKRTH Y, SbHIC
7Ga/2NTI ERE L EE L 2> T i< T W

23 % 6 5 (1986)

5. ThbbWEThE, BEEOCRWEEZY
201T]/67Ga R AMEETHH T L ETRBLTH

Y, 9Ga OEWRO AL ST, 20TI/7Ga EHUL
LB O BITERE L offlic L BE BB Y b h
2. bhvbhoftificsd s DT & CUR Lo it
B b, 20T1/Ga MR MRV IR L,
ZOEFEEFRNZ EARBER TR Y, Ito b
O FEROME F HEKM AR DX 2 ER1E
5,

W OB TR HET 2 HELRT
D—2>Th Y, MiEoERAEFHR L DT L O/
WL D H 5 2 A Geddes'®, Mizuno
LWz ko THEIATWS., L2 - T, 4 E]
OREHZ X VS iz - 72 201T1/Ga FiEHULE
LRt O T L OBEME, 20T/ Ga M ERL
DO 2 KT 5 AT TH DT Ltk -
TRBICHEBAEhD. LarL, 20TIL %Ga o
BHEERETOLRIRETSBHSATE S
$15~18) 201T1/67Ga J$EHL 2 70 ¥, il DT
L BIF A Z R T RBED L 2 HRMORE
ThHY, SHRORFMPIVELEZEZOND.

LSRORFELED T, bhbhOIhETOR
7 B IR O MBRTE AL, WHEB L UTHREM
EREOERE OMICEALS 2 icBE2EO o T
W5, LidioT, 20T L 6°Ga 2 % ¥ L i34 %
MBI ZHEE LToRFHwL D0 TiRE L,
FFHI L 2L TOBMEL &L ICERBHTER

L7 b TIHBRENFEL L THVYSA % RIREME
DHDHTENEL ML ST,

V. ¥ B

JR R MRSz 3T, 201TI/Ga EE UL
(CUR) &3k, ERAEFHE (AST) B XU AF
=LroOWE»L, CUR * FHRETFE LTHML
BrrEILRE L. TofER, CURL AST &
ORIcREEAECHE E®HHH, CUR B EH
WEIZ Y, EREFHRAEEL TV, &6
12, FEFHFICB VT stage XV CUR IZ X
T, TROBEFRHZERNLED I LATRKRS
h, 200TI/%Ga HEERM 2 RREMEICRT 2T
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BRTELTHMLES RSk,

AL OEE L5 25 [B] A A EF SRS (PEE, B
605F), 44 HABF SRS G, BR60E) B LU
% 18 Bl HAKEASIL B A/ & (LT, FEF604E) i
BOWTHERKL.
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Summary

201T] to 6’Ga Crude Uptake Ratio as a Prognostic Indicator
in Primary Lung Cancer

Takashi Tocawa*, Koji Hosar**, Kazuo KATon*, Akira SUZUKI*,
Yoshisuke HigucHI* and Kazue KIMURA**

* Department of Nuclear Medicine, ** Department of Radiology,
Fukushima Medical College, Fukushima, Japan

Quantitative 201T] and 67Ga scans were per-
formed on 53 patients with primary lung cancer to
measure 201TI to 6?Ga crude uptake ratio (CUR)
by tumors. Based on the comparison of survival
and actual survival time (AST) with CUR, we
further evaluated whether or not CUR could pre-
dict the prognosis in lung cancer. A significant
linear correlation was shown between CUR and
AST (r=0.704, p<0.001) in 32 non-survivors, and
AST was well correlated with CUR especially in
adenocarcinomas (r=0.880, p<0.01). Namely,
the higher the CUR, the longer was the AST.
Also, the 18-month survivals in 14 inoperable

patients with stage III and 23 with stage IV were
19.4 and 13.8 percent, respectively, whereas they
were 6.0 and 50.0 percent in those with CUR less
than 1.0 and more than 1.0. It was suggested,
therefore, that CUR could more accurately classify
the inoperable patients showing good prognosis
when compared to clinical stages. From the results
obtained, it was concluded that 20Tl to %7Ga
crude uptake ratio (CUR) was a possible prog-
nostic factor in primary lung cancer.

Key words: 201T] to $7Ga uptake ratio, Lung
cancer, Prognostic factor.
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