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BE MHEBIGREIT - R RMENE 80 Bl Xt & LT, ¥Ga v 777 7 4R LESHEIDHRE &
UEREFR L OBEE LRI L, BIDREERT L LTO YGa v 577 7 4 OBKREE AL FE

LARERIKRDO LR Y Th o1z
D) “"Ga SRR L EHR/INER & OBk

TRFRBREARE D ©7Ga S£HEH () ORETHI/NT 2ERIN, F7o (—) BTLRE DERBEL o008, #HEtE
HICIFEEEB T, EFEIHREECRECE, LFLLRY XAV EeBbhni. BREMERSIV
RTHRIZBT 2 “Ga EEOELD, Y, EREcRzsAVwEeBbhrz.

2) %"Ga HEMMEEE L EREFR L OBF

TP X UK T %0 “Ga MRV L FHM TORMOE L& ERAETFR L LR L 723 BE
IR LN, FHREERFL L TORRAKRERTE R, 12,

L ZC®Ic

8’Ga-citrate IZ L BEE > v F 7 5 7 1 i3, 1969
4 Edwards & Hayes m#ED LISk, %< 0@k

2T A REFERO IO L LTHASh TER2Y,

LL, fhoREFEOREEL L LI, ZOHEK
HEZEORELY BEATETWS.

JREEVEM#E 2R+ 5 $7Ga-citrate v > F 55 7
« OFERIIRG T, MEREREOMRMREL, £
ELTHEBROKRESIIRTFELTE DS, RIEH L
OEHICRR LD YD, Fih, MEHER L LBEENE
NN L ZAhd, 27 Y —= v IREEL

L CTEOMEMXEREL YV ARHTH S, Lnl,

Fifi A RoHERR A B A BE b hu B EFII0 35 L ONERRIE T
DIRFD %, MESHWIHRTIHAATHEED

* FUNKZEEFT R =
=4t 594E9 54
Bkt 15949 A 40
BIRIEERE - MEATHERBHITE 1-1 (8 812)
TR E EE AR 3=
¥ O O#

A KEE LOTETWS, BRETIE, R
HIERTRBICH T 2RZMEEZ MO HRA TH
5N LEhTWA. JRERTO Ga E£F 0B W D
DIF ERGRIERZ O EFHRIEWIY LW O &
R dH 5, MRz @&, bhb
OB I,

£, bhbi i REHRIER 21T - IRV
D Ga U F U5 T 4B, IRENRHENTE
BLREZNDEIPIZOVWTHRF LD THET 3.

IL 3 &

FEFn484E 4 A X v BEFaS84E 3 B £ TofichuM
KEA 22 B B TR B R AR R THURBRIRHR 25 7
Sh, BUR BB HRBAR B T U THICGa v v
F 55 7 4 {Tbhh T Iz JREHE #8041 (55 6641,
#1405 x5 e Lz, 2@TREZEMICHEZSH
Tw5 (Table 1). 73, clinical stage i, UICC
SE (1978) 12 -7, WTFR ORI LIEFHT
#% 6 » AL L ORBEBELMAE S Y, FRRERICH
LT, 5,000rad (50 Gy) (/)s#0Ka % 3,000 rad
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Table 1 Cases (1973.4-1983.3)

22%1% (1985)

Table 2 Items of scintigraphic analysis

Clinical Stage*

Histology Total
I I III v
Squamous cell ca. 2 10 18 3 33
Adenoca. 3 1 7 9 20
Small cell ca. 1 2 10 5 18
Large cell ca. 0 1 6 2 9
Total 6 14 41 19 80

* UICC TNM classification (1978)

(30 Gy)) LA EDOBSHIERZIT > TV BEF TH
3, SEIORE T, fbERESAEREDHH
BAoBEIZELTVAEWV. 1B, REEERK
TH: Ga 2% v v LD HIR X, 0~102H (F
BI8A) Th o1z,

L. » P> 3

713, 9°Ga-citrate 3 mCi (111 MBq) #7258
Ft%iz, Searle s v 5 # 2 5 LFOV (B = % V¥
—Hay 2—2%EE) xR BEY L F2Fy
+— SCC150S ("= ha—ray x—xiEE)
i & Y SEERRTE R & OHOERAT, 2Rk L.

REER I, RERICHITS Ga DEHEE
BIOTRIRATR ORREL L, TRRIC X 2 EH

DREINDR, BIOZOEFOEFEHMETHS.

BFATRICR I BRFBE~D Ga EMHBE &,
HERBRIB AR IR 1T 3T RO %E{kix Table2 »
X O L. BURBRRRRIC X 5 B/ NI R
DHIER, BB VK (BFISTE) 12 O EEZD
RHEEBECEL, EH(2ERRITHER), B
(EED 2 FROEROHEN 50% LL E#E/N), RE
(50% LAF offE/h 8 L R 25 %N O#K) 124R
L. 28, HEITQS%ULLEDHEK) 134 EIDER]
TR 1Ll

FErEARRENE, Peto 5IZ k& % logrank test 33
IO REZITY, ERERS %RUTObL02H
BEEHD LHELE.

IV. # 8

1) $Ga $ETRIZEE L EHRE/ DR & ORIR
) iRERENCR T 2 Ga SBIHIEE L B R/
RIS

1. Grading of accumulation
(#): 97’Ga accumulation higher than normal
hepatic activity
(H): 97Ga accumulation equal to normal hepatic
activity
(+): %Ga accumulation lower than normal
hepatic activity
(—): no detectable 6?Ga accumulation
2. Interval changes
Increased*, unchanged**, decreased, disappearing

* including newly visualization
** including no detectable 7Ga accumulation before
and after radiotherapy

ZROIKEGHICHE DB L, FHE
DRESPHERETH - 721751 % R 63fico
W, BEHREICHT BRI Ga £ L
FEE DHE/NR L OBfR% Table 3 IZ57# . Ga &
VFI T 7 4 TH) OBETIRMENT DER,
72(=) B TRAEDEF B LW EMI D - 7225,
FEERRON A -, B, (HHRH) O
B Ga £ OFRMWEET D, TNERIBUICRS
ni-.

i) VRERAIZICRIT S Ga B ORI

B & EEHE N RR

BIROXMRD H b, JREKRTO ¥Ga v > F7 5
74 T(=) LHES N 8 FI R SSHlIz oW T
7Ga ETEORERRYZEL L BB/ IR & o B %
% Table 4 IR 3. "GasEfli O RLHE TIIRZE DS,
WITEE T AR OMEEE N E - 7223, o
BLHENEEZIRLAR L.

2) 67Ga HERIZE L £EFEORMIR

SEF O VEENEFESRIT, TH83%, IH#65
% III#149%, IV #1419, 3 FEEREFRGI,
T#721%, 1 £§15%, II#HI11%, IVHI8 % T
Holzdd, % stage FICHEBEZERIR WAoo
(Fig. 1). FERRBIL £HFRL 0K TIE, RE L
AN & ORIICEEZE (0<0.05) AR 57,
FABREE = L TR 24T D I ERE A D v
Ebdy, SENT, MBEZEEE T2 TOMER
B2 —fEL LTIV 7. 73, Cclinical stage
IV 3ERES A TRICKREREELRE T L&
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Table 3 Degrees of 87Ga accumulation before radiotherapy and radiation effects

67Ga accumulation (%;)

Total
H# +H + -
Complete response 8 (32) 4 (24) 3(23) 1(13) 16 (25)
Partial response 12 (48) 4(24) 6 (46) 2(25) 24 (38)
No change 5(20) 9 (53) 4 (1) 5(63) 23 (37)
Total 25 17 13 8 63 (100)

Table 4 Changes of abnormal 7Ga accumulation by radiotherapy and radiation effects

67Ga accumulation (%)

Total
Increased Unchanged Decreased Disappearing
Complete response 2(@33) 1(13) 5(23) 7@37) 15 (27)
Partial response 2(33) 3(3%) 10 (45) 7 (37) 22 (40)
No change 2 (33) 4 (50) 7 (32) 5 (26) 18 (33)
Total 6 8 22 19 55 (100)
9
‘; 100 oSquamous | 100
+— ( n=33)
2 80 cI (n=6) eAdeno. 80
eIl (n=14) (n=20)
= ATIII (n=41) ASmall 4
s 60 AIV (n=19) (n=18) |00
z ALarge
S 4or (n=9) 740
7]
o 20t 4120
>
—
2 0 . . . . . 0
8 o 1 2 3 4 0 1 2 3 4 5
Years Years

Fig. 1 Survival rates by clinical stage and histology.

XHhBDOTHRIIL, D D6IFlIc OV THRAL
7.

i) JEERTIICE T 3 Ga R LAER
TREATIC BT 5 7Ga EFEE LATFR L DY
%% Fig. 2 12"+, Ga 52 () o<
TFRERPRPRBEr o7, BEEEZEIROAL -
i

i) JAFBICHIT 5 Ga HEREE L AR
HRFIEICBIT D Ga DBEMBEE L AR LD
BIfR% Fig. 3 IR+, #RMICEEZ IR 6N
ol

iii) JEFATRICR T 5 Ga EREIEE ORI
b L EfFER

Ga v o F 5T 7 4 FTROEREL L A 17

REOFRE Fig. 417, FHEICEEZIR

bhlhotz.

V. £ £

JRREMERGRE T LT, $Ga-citrate 12 X % JE
VUF TS 7 42 RERERBREED 1oL LTH
WHRTE A, CT® &, fhoREFE O
Libiz, zoBRMAREOEMESEAL TE
Ty 31014
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_ 80 o +++ (n=25)
o o++ (n=14)
3 m+ (n=14)
& 60} o- (n=8)
°
>
z
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=}
2
L 20}
8

0 A L

0 1 2 3 4 5

Years
Fig. 2 Degrees of 6?Ga accumulation before radio-
therapy and survival rates (clinical stage I-III).

100

80} ® +++ (n=5)
o+ (n=9)
m+  (p=13)

cob g-  (n=34)
uof

20}

Observed Survival Rate (%)

Years

Fig. 3 Degrees of 67Ga accumulation after radio-
therapy and survival rates (clinical stage I-III).

AFE T, Ga-citrate v o F 55 7 4 B, K
AR REHET S LTOIREL R ENE D
b, EEHINIREBIVUCEFERLOMEIZLD
A L7z,

BT X B EERE/NIR . Ga EERE L
DRIz oW TR, B rrbb Y, —&i

223% 15 (1985)

100

80 e Increased (n=6)
o Unchanged (n=12)
= Decreased (n=16)

[e2]
o
T

o Disappearing (n=27)

L
o
T

Observed Survival Rate (%)

N
o
T

Years
Fig. 4 Changes of abnormal 6?Ga accumulation by
radiotherapy and survival rates (clinical stage
I-110).

Ga DRV AADEVEFIZ EHRPKE
WSO FIAREEG S H B LHEShTWED.
ASEOKRMNTL, Ga £ () OBETHE/NT
BEFD, (—)BETAREOEF L WHERATH Y
(Table 3), AEERZ AL - 7223, XKD
]k LR OEMARbA. 2Dz ki, ¥Ga-
citrate X, FEJE DEEIEAKE Tid 7z <, viable tumor
cell IZEBR &N, Lid, HFEROE W phase
DHIKICERT 2 2 &1, —F, HIKEDRUHHR
SHIEHENEL TEABRDDIEER N L2E
z25%E, "GaEHOBWLDIRY, BRI X
BEEGEINIRELRTHS D LABICHRShS.
LAL, %Ga OEREREE X, BHERLLKRKE L
BRLTR DS, ¥, HEEHTHIOILE
B RERWVERLEWZ L h 5 (Tabled),
B/ INDROWED D DIFE L LToR At
i, YhrwnwiEBbhs.

&5z, TREAIRICEIT 5 YGa ERBEEOE
b & BN & OBRIC W T bIRAT L.
Ga EEBREOH TAEY, BBLLETH
s BBy S0 0 7223, 9'Ga EREORAL & 1EH
AR cEEREERIR O 0T F
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7z, FOEHRRRRRE TR, RIRIC X ARERSR EHE
UL D Ga EFOFIREMEL H VY, “Ga v v
FIITT74EBWTREREORLELT, Zhb
OELLFERFICKBLTWS EEZ LR, 23D,
HREDNRMEDO 2D OIEE L L ToFAKREN
LBbhs. ki, REHKD “Ga ERMBELH
ET AR, BEUNOEL D “Ga £5F0
BROBELITOSLERD VY, JEEEMXRE
HEXCT R L E»TORMBLELEZ SN,
BEOTFREMBILE, BERERLVEERZ
LoloLEX BN, RFTDESMIDHR & TR
ORI OVWTIE, BEHY & T D920,
HEINVRAEVWETEIREDLE D D, WELEER
EhTW3LZATHEN, REHRICBT 3,
7Ga ETHIREE L ERAEFR L OFEME 2 R ¥
B ik, 97Ga EFHEE,» O THRIEE M)
ENEI PIZOWTHMLZ. SEIOXHNED 14
B IO 3 EERAEGFERIT, B36~5641c, YF
TR RIS & 1T - Tl B OIRHRAEPY 1Tt
REhrot. TOEBL LT, ARFTOIR,
BEERICY, Ga VU F ST 7 4 BT o RERIC
Roh, SHRECESET, HHRKTRICRE
RITxi o ES, TabLTPHRARLEDN
LERANBAShTVWE VW) Z LEERICANL
EhiERn b, YGa EFELFREDHEFRIC
SWTOHE T, EREBHEIDLRETIE
H 5, 7Ga EFOMN b DIF EHREHERIE R %
DEFHEIZEWID L SATWS. SREIDKRE T
b, BETCER T 5 Ga HEEREN W) 0BT
EREFRMEVERARDbUFEKROFERTH -
e, AEEZIRONAL,» - (Fig.2). ¥Ga @
[EIE NS TEAS viable tumor cell iI2dh V17, ZoH
T bR O\ phase DHIFTIZH B, ZH
U 7o A R 3 K, o, TREERIR:
bRENWEEZORS. LAL, LU LIEEAR
BRETRIECELBRWIREA, “Ga £E1R Wb D
Y, EEMBORBTIRNOEEX LN, Th
LELEHRE EBICIATHRARBIGELS LD L
Bbhsd. LeA->T, “Ga £REEE» 5, &
EHIARTE AT DD, H B\ viability ZET L

TVWBEONDRBINRTERNDOR L 5 T, viable
cell RHBILhrbbTFRFEEMORLA W
ZEbLH D, 7o bz Ga FEREIREE H & viability
RWETELELTYH, ZADNELICTFHE M
FTHRIEELE LRI LT, YRELEXLS.
E i, RRBEO “Ga LREECHRFATL LV
BRI T %O “Ga EEBREOLE(L L ERERFR
LOBEME LRI LS, WTFhLHALARER
ZERAONLT, ZoRELTD YGa v F
74 DERAELED bhzhol.

PEXY, bhbhnBSEIT- eiit ki
Ga v F7 77 4 DIRHFHRHEERT L L T
DEEFRMARE AT LidTEhho k.

AL DO —ERIL 23R A AEEESRE (B S8 £ 9
ABHmICBNTRE L.
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Summary

Gallium-67 Scintigraphy in Evaluation of Bronchogenic
Carcinoma Treated with Radiation
—Correlation with Local Effects and Prognosis—

Zenji AYABE, Yuichi IcHIYA, Makoto WADA, Yasuo KUWABARA,
Makoto KATSURAGI, Kenichi JINGU and Keiichi MATSUURA

Department of Radiology, Faculty of Medicine, Kyushu University

Clinical significance of 8’Ga-scintigraphy was
evaluated as a prognostic factor in 80 patients with
bronchogenic carcinomas treated with radiation.
6?Ga-scintigraphy was performed before and after
radiotherapy, and correlations between these scin-
tigraphic findings and the changes in tumor size
or observed survival rates of the patients were
investigated. Degrees of 67Ga uptake in primary
lesions were classified into 4 grades asif(uptake
higher than the liver), H(uptake equal to the
liver),+ (uptake lower than the liver),—(no detect-
able uptake), and interval changes by radiotherapy
were classified as “increased”, ‘“‘unchanged”, “de-
creased”, and ‘““disappearing”. Effects of radiation
were evaluated by measurement of tumor sizes on
the chest X-ray films and they were classified as
“complete response’, ‘“‘partial response’, or ‘“no
change”, based on the General Rule for Clinical
and Pathological Record of Lung Cancer (The

Japan Lung Cancer Society, 1982). Static signifi-
cances were evaluated using logrank and chi-
square tests. Measurement of tumor sizes was
possible in 63 cases, in which there was no statis-
tically significant correlation between degrees of
67Ga uptake before radiotherapy and effects of
radiation. Abnormal uptake of 6’Ga was seen in
55 cases of 63 before radiotherapy, and there was
no significant correlation between interval changes
of 6’Ga uptake and effects of radiation in these
55 cases. Correlations between survival rate and
degrees of ¢7Ga uptake before and after radio-
therapy were evaluated in 61 cases whose clinical
stages were I-III, but they were not statistically
significant. Interval changes of 8?Ga uptakes by
irradiation were not significantly correlated with
observed survival rates.

Key words: Lung cancer, %’Ga-scintigraphy,
Radionuclide diagnosis, Radiation therapy.
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