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20IT]C] retention /37 X —% & L7z
functional image 2 X 5 fifif& 521
—BEHRIEEROME L P L T—

HE BAR s

AR B

HH O HTx

EE ] SPECT |2 & 2 iDL K2 B\ T retention index (LT RIL & F 2) I3FIHE S IZ & - THE
LENFETH HH, bhbitid Tl retention DFF LVST A— 5 % EZFE L, %D functional image
(CLATFFEL &%) 2B L, BEEOMBEREOZHICE VT, EfEL viable lesion % FFtEg L LT
HEE2RAETo7. TVREBIMLMEMES I L COREIZE 5 IEBZFIT 17 R (18 HE) 2B
W sensitivity 84.6%, specificity 80.0%, accuracy 83.3% Td -7z, EHEEN20cm U EDH D, FlESIC
EARLAI2TULEHNITFL THMMSL LTRHETETH - 7-. BHEEICL 2 ZRHEEICTR Y
N7z 22 B (23 FRE) DEEBIIZDWTIE, sensitivity 80.0%, specificity 92.3%, accuracy 87.0% D5 R 4%

L, B, BROSHICEREOFAMNALAL.

L U ®IC

FHEF e M RE R D SEFI BT I BT 5 2ITICI DR
g, %A 5455 N5 retention index (R.1) &
HOBEERIIFIKE S O®ELE, RETIHITIZ
HILENLFEELT, ChEITKEOEAN
L HmE SN TV B2, 0TICI DR %
Mg LT, EE~OMKEPEED Na-K-
ATPase {GMEIHKIE L T3 L EDN TV D,
FHMLRF 2 BBEH I ATV, OTICLHIZER
g TIIRMERE R RE, BXMNOEEIF»L
NsZLddHbH, EUEECTIIRBGETER
AN, #EE TIE wash-out SNEEWZ LD A8
HoT&TWa,

* EHBERKFEHERE
*x = TR EH AR ER
Zft 711 89H
BRBEZ 8428 16H
FURIEERSG . BB EETHRE/NE (B 783)
BHERKFREHRE
HF N W F

(B EE: 33: 383-390, 1996)

Z DREH IO LR RO XENHRL 28
3 5 HETIE, BEHRIGHEEZ A U2 Bt
%, MAEEPICHET 2B, BREECBY
TROIFRELVREEL - OEHREL 2 5.

ZZTHEES X DOEBEFEEFD 2Tl retention P
Fr7:7% /835 X —# (2 & % functional image (F.L) %*
ERLL, THIZE o TESRE & MBED Tl re-
tention DER X EEERTT 5 Z L& ikA, KED
HRM LR L.

II. &4 5UICHE

. ¥ =B

1) RGN 19927 BH 5 1995F 6 A I
MFT, CT RMER X % THaHE S h7-RiGHhiE
23 LT 2'T1 SPECT % FEAT L 72 17 fEBY 18 9%
BTH5H. NRIZEREMEMAE 12 61 BRSE 4 61,
RFLRRE S B, Mk bRz 161, /NBitfE 2
By & BHRES S B (RZFRE 1 B, &% 160, 2%
Zithi% 26, EEE1H) THLH. wIhd CT
TAF T —THENHERIN TS, Thb
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DFEFNZDVWTIIEFEROKE S LENH S H
CLOH->THH, ROIDREHTEEL D THRD
FlECOHFEIELCTCRLZEHL, 207—%
& 4@ ®'T] retention D72 % /85F A—F EHw»

early image

thyroid gland

delayed image

Fig. 1 When we take projection image and make recon-
struction image, we set up thyroid gland and heart
for adjusting vertical position between early and
delayed image. And then we set the horizontal
lines of both images to adjust the centers of both
images with using Unix computer.

33 % 4 5 (1996)

ZZRLICK 2HHEE L WBARET L, 9 AMEE
DLWRED R UM LT L 7.

2) RICEFEMEMRE A L CREHRIG A AT
SNz 22 JEBI 23 WA (BRAE 10 B, RF LS
10 ), /KBRS 2 1) 12Xt L, 2'T1 SPECT % ffi
7L, BERRICEL Z2/ER L7,

BB CT TIIARBEREE P IZE U - Bt st &,
BMEDRED - OMBOBEK, BREOFEDY
ENHETH -7, BUFIIERD DV ITEHRMK
2, CTORBBES»0HELL. CTHHR T
#7213 L 72 consolidation 25A H 7235 E R,
¥ -8B A 5 N7 consolidation DIEKAHT
ALNIGEELBERD Y LHEL.

2. 5 &

0ITIC1 222 MBq B#{E L, 15 3% (RH#A1%) & 3
BFRIfE (M%) [ SRR EEEF LT V<A A
7 (RZ GCA-9300 A/HG) % Fi\>T SPECT 14 %
B L. BofEEE, Ko fv¥—, /7L a
VA= xH, 4BETL 30/, 120 E0%RES
%18, HiMLE 7 14 V¥ — & LT Butterworth filter
AV, BHE 7 1)V ¥ —12id Chang #fEH L
7o, BEM, BEIHMTOBSEIIIFIRR, L8

Table 1 Summary of 17 cases of untreated lung tumor

Pt. No.  Age/Sex Histology Tumor size E D F.L R.I Result
1 75F SCC 1.8 cm + + = —0.366 F.N.
2 SOF adeno ca. 1.8cm + + - —3.8 F.N.
3 64 M adeno ca. 33cm T + + 13.94 T.P.
4 77M SCC 4.5cm + #+ =+ 12.7 T.P.
5 62 M alveolar cell ca. 2.0cm g5 % =+ 2242 T.P.
6 61 M SCC 3.5cm + + it 33.6 T.P.
7 61 F adeno ca. 2.0cm + + + 25.1 T.P.

40cm =+ 5 S & 26.1 T.P.

8 M SCC 2.0cm + + 4= 50.9 T.P.
9 76 M adeno ca. 45cm + & + 66.92 T.P.
10 66 M SCC 35cm o Ea + 72.18 T.P.
11 81 M SCLC 42cm + + + 82.7 T.P.
12 M SCLC 5.0cm + + + 108.83 T.P.
13 60F granuloma 2.5cm + + = 4.35 T.N.
14 49M organized pneumonia 3.0cm = - - N.M. T.N.
15 57TM organized pneumonia 4.0cm + - = —19 T.N.
16 64 F Tbc 09cm = = = N.M. T.N.
17 S6 F actinomycosis 2.0cm I + = 15.74 F.P.

N.M. not measurable
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Table 2 Summary of 22 cases (23 lesions) of irradiated lung cancer
Pt. No. Age/Sex Dose (Gy) Histology E D F.I.  Interval RT to SPECT Recurrence Result

1 67F 47 Gy SCC + + + 3 m. after RT + T.P.
2 74 M 60 Gy adeno =} <t o During RT + T.P.
3 65 M 30 Gy SCC + + + 4y. after RT + T.P.
65 M 30 Gy SCC + + - 4y. after RT = F.N.

4 66 M 70 Gy SCC o - = 4y. after RT = T.N.
S 78 M 60 Gy SCC = - = 3y. after RT = T.N.
6 74 F 60 Gy adeno + + + 2y. after RT + T.P.
7 72M 60 Gy adeno 7k + + 8 y. after RT == F.P.
8 70M 60 Gy adeno == = = 3y. after RT = T.N.
9 73 M 40 Gy SCLC + + - 2y. after RT = T.N.
10 77M 100 Gy SCC + + + 2y. after RT + T.P.
11 67M 70 Gy SCC B = = 3y. after RT =3 T.N.
12 1T F 100 Gy adeno = + = 2 d. after RT = T.N.
13 64 F 60 Gy adeno = = = 3y. after RT = T.N.
14 75M 70 Gy SCC - - - 20 d. after RT = T.N.
15 68 M 80 Gy adeno I = = 5 m. after RT = T.N.
16 19F 70 Gy adeno =k + == 1 m. after RT = T.N.
17 77TM 70 Gy adeno + =+ = 1y. after RT T.N.
18 78 M 60 Gy adeno + + — 1 m. after RT - T.N.
19 66 M 22 Gy* SCC + + ¥ 6 m. after RT 5 T.P.
20 65 M 20 Gy* SCC + + + 8 m. after RT o= T.P.
21 78 F 60 Gy SCLC + + = 6y. after RT 53 T.P.
22 76 M 60 Gy SCC + + = 2y. after RT + F.N.

* chemotherapy

rHEICLTCTE AR —OMEICEDET.

BONTIED SOBITE BT 545, €0
B BIRBR, (O EEZICL ETAmE S
7. SHICRY, BEoOmMKTEEIEAR L A
L, Fig 1OTEL LA BLIRMTHLER
BEE, avCa—y ETHhLEEbEELAD
THhERELL, TORBIZL), BEREEH) LD
HELXERIC L.

Z Z T 2'T] SPECT CEEERBIEALNI
&, BEEEIHAONIATAADOAREMEL,
ZDATAABEBTHRL, —AF74 AH72) DF
WEBGEER L. ZOxEEEAIC 10X
100DE 7 tVORELEBREREL, FHAHY ¥
Mg E KD, OB, BLEBIIHERY — %
ERMICERE L. 2R0EREZOH 7 7+
TElo T, MERKRKEERLL. —E71d
72 1) @ early uptake ratio (LA F ER £ §3) 12L& 5
P HEX % early uptake ratio image (LA F ERI & §
%) &L, FRICL THRBBICBWTH RS

EALD—E 7 &IV & 72 1) D delayed uptake ratio (LA

T DR &¥5)IC& AHEEM % delayed uptake ratio

image (UL F DRI £ %) & L7:. DRI»5 ERI %

SlE&E L, 10045 L7z &R~ EE (FL) & L7,
F.I.=(DRI— ERI) X100 (%)

HERDFIPE S L BRI I (DR—ER) % ER T
BRL TV a2, HREEEGIEREREICEV TIIEE
DERLLILE b7 F7:8, uptake ratio D5| &
HEDHA% D 5T OTlretention & L7z, FLIZBW
T, REMNICEELEDNITA L VAL I
retention DA LN B b DEHH L L7,

w &

1) FKEEDOMEL 17 B (18 WE) (LT
0IT] SPECT A HEAT SN 7z2%, Table 1 (IR T &9
2, B TOTIOEBIALNIZDDIE 1561
Thot:. PRGN o220 BMIEE
THhotz. KEIZLDFL THEERLALDDIZ
1R2FICTHo7. EEEL09cm 25 5.0cm T

IIL.
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Early Image

Delayed Image Functional Image

Fig. 2 A 64-year-old male of untreated solitary lung cancer (adeno ca.). (The case of no. 3 in
the Table 1) There is a mass lesion of 3.3 cm in rt. lower lobe of the lung on the chest
CT. It’s retention index is 13.94. Retention of thallium was visualized in the functional
image. (positive functional image)

Delayed image Functional Image

Fig. 3 A 77-year-old male (recurrent tumor (SCC)) after 100 Gy of radiation therapy. (The
case of no. 10 in the Table 2) A total dose of 100 Gy of radiotherapy was performed
two years ago. A mass lesion with fibrosis is shown in the right hilar region. It is
difficult to point out recurrent tumor on this CT. However retention is visualized in the
functional image. Recurrence was suggested and confirmed by biopsy.
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Early Image

Delayed Image Functional Image

Fig. 4 A 74-year-old male (recurrent tumor (adeno ca.)) after 60 Gy of radiation therapy.
(The case of no. 6 in the Table 2) A total dose of 60 Gy of radiotherapy was performed.
Consolidation with fibrosis is shown in the right upper lobe on CT. Two retention areas
are shown in the functional image. Recurrent tumors are confirmed by biopsy.

Delayed Image

Fig. 5 A 66-year-old male (lung cancer (SCC)) after 70 Gy of radiotherapy. (The case of no.
4 in the Table 2) A total dose of 70 Gy of radiotherapy was performed 4 years ago.
Fibrosis is shown in rt. hilum. It seems to be difficult to point out recurrent tumor on
this CT. Retention is not shown in the functional image. No recurrence was
demonstrated in the clinical course.
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Holh, EMRET20cm UL LD DIXEH
FLBETH o7z, BEEDNIVS DIFKS
ORI bIEfE (—0.37~—3.8) Th ) B#, %Hf
£ OTIERAALN- DD, FI TRtk
RS Lo rl.

FFESDORL THB E, 127 L EDESIT
BEELOFLIZTRTHEBETH -7/, FLDOA
DL RTEEIL true positive 11 B, true negative 4 1,
false positive 1 #ll, false negative 2 I T sensitivity
84.6%, specificity 80.0%, accuracy 83.3% T - 72.

2) RICHGHRIGHE & 2T 7B 22 fEBI 23 7
EIIDOWT ORI Table 2 1IIRT & 512, K&
2 & % FI OATHRE LB ENDRIEDZ
WTHE I true positive 8 B, true negative 12 fll, false
positive 1 f, false negative 2 T, sensitivity
80%, specificity 92.3%, accuracy 87.0% C& o 7:.

3) DTFIRERMLERZ2RT 5.

UEBI 1] 64 BME, KiGHEMES (MilRAE)

FaE8 CT 2 TAH T EIZEE 3.3 cm OIMZHE D
i HhbN D, OTISPECT R TI R AR, #%
HBEDITHREIC R LIZER/mALNS. Flik
HIZEBRLIE13.94 THol:. KEIZLDFL
TIdBEtER & L CTHH S 7z (Fig. 2).

UER 21 77 Bt BREE (R¥LERE)

2 FFHIIC 100 Gy DGR ZZIT TWE 7
, KE CT TIIHEMPIICKRAEI % £ > 72 con-
solidation 25& LM 5 A%, MEEHEERAL % IEFEIZI3FE
BTEZWw, KEICLS FL TEBEENADS
h, BREELGEDI. CTTNN 473 —T
BEIHER S NI (Fig. 3).

EBI 3] 74 RBY, BRES GRS

2 £EH7 60 Gy DBUHHIERE X T 5. K
CT Ti34 _EZEIZ consolidation 254 H L, AL
£% FL CREHEEVALNI. XA FT V=12
L o THEIHKR I N (Fig. 4).

HEBI 4] 66 B M (Bl LR #E

4 4EHIIC 70 Gy OBSHRGREZ T TV5. 1
B CT TRAEMMICHEILL AL N LA, BEHS
E)DRBAATHS. REIZE B FL TIGEMHEZ
BHLNZ V., 4EH CT TEEALNT, EH

33 % 4 5 (1996)

~—N—, BREEPLEREIILVWIDEB bh
7z (Fig. 5).

Iv. =

0T (K LR EENH Y, 0TI DEEA
DEBIIEBE~OMIKY LEFEHND Nat K*-
ATPase iGMHEICKFE L T B EEZ LN TW A9,
TIXEMES CHENCERTLIIOTIEZY
A, EUERCHEMELSD ), HREPMHET TEET
BIEMICH DD, —F, OTHIMLIRE?, MER
1E‘°’ WEIMDF VIS F—T X, %, &5612

SO DO RUMFEICHOEET L. Ly
L, BB ERE L 72 0T (3ARERAY 12 wash-
out SNAHMEHMIZH AW, Fhwz RIL IZBREM
DEINEHTHS. LEIrLEEROERORIL
DfEZR EZIZB POV TIE, BB—ED Ri#
BRI T,

BEHHRIGEEZ I BT A B0 R ERE ORI
121k, THhFETCT R MRI ZEDZRFEHIH
WHNTBY, TREFROBREELI N T TIZ
W ST 52, O TICISPECT |2 & 5 B ER

DEED SN TWAE A2 OTICL IZEE T % FififE
B0 REOER CHEEIIZROI 2 &EL T, RIL
VIR S OFETIE ERD X9 ZERNH
LT, ROI DREHVHEEL-OLHTE 2 VEE
Vbbb, DL REE, FEEOVSOITo L

% 7 ROI D7 %%z%tﬁf £ matrix (2B
% ER, DR #&H L, ERI, DRI L EEILL, &
BEgEOEREHLEEERTIE, BHIC 2T
retention /37 A —% L L FLPEHRTX, 2
WroTaE & %2 5.

KEDFE LM% ROI 32 E M i 2 g% 17 fE6)
(18 9RE) IZDOWTHREF LR, FL OHIET,
REIMOME L e L T, HEMNICHS I
retention A3A b NZFEF X FFtE L L -6, —Fl
TRRE, HROFESDOHFEEH I EERD
RLIZ12EELRD. HEORIL EDEFR% 10
HEDIRBETELEDOHRELALNDLY, Kk
\2& % FL BRI EERICESREZREL D TR
EEZONL., TOXEIZLY, KREFE TG

Presented by Medical*Online



WITIC] retention % /¥ #* — % & L 7= functional image {2 & % BiifE =2 389

FEEZARD < A 7 E 72 viable LB ORE I EE
ERWEL, SZTHEL 227D, ERI L
DRI DEFEDEREDLEDFHR TH 5.

FEDHETHRR/ L )1, WERB X RE
B OHIE T BB T A L &, BIRR, L%
HiE LTREBMG, ®ge/ERLL. E5I122
ON-HEROLES, LT L )IERIZEDLYE
Hl:OmMEEEEAREALZL, TOEMTH S
EEOHAHE, avy¥a— MBI CREH#HOT
LEEbE., ZOMBIZL)BFLEREGDLYE
BAEHRTE /. 45 MIME— D false positive B i3 hfi
BERETHo 7. BHiE, %EIEE D OTI £4K
Ha bz, %EHE T wash-out HTV7225, Fl
EHLDORILIZ157 T, REIZE B RL THHEH
BaRL7z. Lee HidiT & A LD RMFERIZ A
T wash-out SN5A%, ZhITIIBFIIAHLZH
#HA1% C wash-out SNV HDNHB EHEL T
V50,

L2L, 1FEAEDRMHEEIX wash-out S
HIEMICH B 728, KEL 2.0cm LL LD viable %
fEEAH L, P Tlretention ¥ /87 A—F & L7
FlL CHREIMAHEIETES I Lo RBEE N,

V. #& B3

BATRIGREOMBEOBRRL B, “KHBEI
WASE SNABRE DR IZ, viable %2 BB %
Pt & &% 2ITIC1 O retention % /X5 A — 4%
ELABL®ER L.

FERILHEMES I LT, ZOFLOATOD
1IEZ# I sensitivity 84.6%, specificity 80.8%, accu-
racy 83.3% Tdh o 7z, BUHRIGHEZOBREMEC
DTl sensitivity 80%, specificity 92.3%, accuracy
87.0% CTHh o7z, BHEEHIF 20cm BLETH Y,
AL B FL THEGZRT L, RABOBED
BRIIRR SN, FREESBERGEREZIE
U5 MiRCHMMEENOER, BROREICEH
LY NY (WA
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Summary

Diagnosis of Lung Cancer Using Functional Image of *'Tl1 SPECT
with Parameter of ' Tl Retention
—Evaluation of Its Applicability to Post Irradiated Lung Cancer—

Naoko YosHIMURA, Mitsutaka FukuMoto, Naoki Akact and Shoji YosHIDA

Department of Radiology, Kochi Medical School

Thallium-201 (*'Tl) SPECT is a useful method for
detecting lung cancer. Moreover, the ?'T1 Retention
Index (R.1.) reported by Tonami et al is now available
for differentiating pulmonary lung cancer from benign
lesions.

The diagnosis of recurrent tumors is, however, diffi-
cult to establish as they are often shaded by radiation
pneumonitis or fibrosis. Therefore, we employed func-
tional images (F.I.) obtained using as parameter a
modified version of the R.I. First we indicated the sta-
tistical value of untreated solitary lung tumor as fol-
lows: sensitivity 84.6%, specificity 80.0%, and accu-
racy 83.3%.

In our assessment, the lesions with tumor size over
2.0 cm and R.I. by Tonami et al over 12.7 were de-
tected as positive images.

Secondly in assessment of 22 cases (23 lesions) of
post irradiated lung cancer, the results obtained were:
sensitivity 80.0%, specificity 92.3%, and accuracy
87.0%.

201T] SPECT functional images seem to be useful
for the diagnosis of recurrent lung cancer by shaded
radiation pneumonitis and fibrosis.

Key words: Lung cancer, *'Tl SPECT, *'Tl re-
tention, Functional image, Radiation fibrosis.
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