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XY ULARRBA AV USSR LTEELERRER TS EL LTHlME T3z L2 RA . 38
ADBEDHH 28 FITHEEL ERFRR» OAMMET 22 LR T&k. kL VEEZHEL LTAY
b TW5 delayed scan & B L RNA L2 LEBERTH H, MoFECEBRHEcE APz 1om
DT oREELHESFRETH 2. il S hioRBIEY T 2 Bt IR L LEECR L2 HA 2=
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—JH L LTELAvShTw3 2 FIRIGEEIC
SAEBLY, 1280 & L I FRBERR A 2 — Y
VI/HRIELTRWOhTWS, £ LTRERICK
Ey 5 RRBERCER L) VAT ELHE
Ry 5256 L HBHRRHABE2H/E81HY, =
DT LTk > TEMEE L BEEEREOE BT
PLrahTwa?, zoz iz BERsEsz L
X o TIERRIRR L ES, »3VWixBREERL
EMEEr Rr5EAFLLTHBL TR L8
TEThB LELONS. DiPaola b3 X »T
I8 X 72 [AT4047 (factor analysis) i3 & 2 45 35
W CRERRIC R o BB E R T BRET 5
L, Thoofar 4 sl THiiEh,
FREROEWHCHRECE ClcliE#H z e
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2T 246H27TH
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BIRIEERS | FEHCTHET 666-2 (B 280)
FEEANA LV ¥ —BEFLEE
W HEF

T&5. FEREL LTORBOBECEITCANY
BH T3 H34°0, BEBDR2F d dynamic study®
~DOIERLBEShTWS. bhbhiZEFH
DRRRD 2 V ¥ AREZICHTHE, BEFRE
EHBIICHBERTE T 5 Z LR BRI vk
Exle. TLUTHERBES W B Y+ 5
BORZ— BT Az LICX VBN OF
BiHELb20oTREVWLEELXE. TADLDLER
B MBI HRY + 5 #iIfR D N 7 — v DB SR
BRIETEARAW,r EEXLR. ZoRFOBMHREAE
Foame s ) v 2RRBRECEA LTEEOH
BHEATETH 2 HE, ARTOHHILEOR
EoREsEchRHTESh, EBohthii
DRE—=VIZE o TERNZHMBRIEET H 21BN
FBERTEZLTHS.

0. #R&ELVHEE

BT 1987TLETH X Y 198948 HE T Y ¥
Az & 5 FARIBRE 21T - L EEBE T 2N
DELN B HTHS. NI Table 1 iZRTF
T BH104, Kik28 4 TEMEER 25 4,
BRI 8 4, MREARFIRIRE 3 4, BHERR
BRE2HTHS.
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Table 1 Characteristics of diseases

Disease No. of cases

Malignant tumors 25
Follicular ca @)
Papillary ca (13)
Squamous cell ca ()
Anaplastic ca QA3)
Benign tumors 8
Adenomatous goiter 3
Chronic thyroiditis 2
Total 38

27 % 12 & (1990)

Table 3 Classification of time activity-curves on vari-
ous histological types

Male 10 (age 52-69, mean 63)
Female 28 (age 30-81, mean 54)
July, 1987 to August, 1989

Table 2 Visualization of lesion

Clearly visualized 22
Faintly visualized 6
Not visualized 10

Total 38

Not visualized cases include cold lesions, adeno-
matous goiters, chronic thyroiditis and neck
fixation failure

7 TI-201 chloride 111 MBq (3 mCi) % #
BL, BRIV 2 £EHKMGICT 128X 128 matrix,
30F 7L 608 T 1 7 v— A DEIATHI 30 44>
LIREMT— 2 ZIEL, 2h% 8X8 DY 4 XD
dixel CE#tk, FRBREFEF CEENDZETO
dixel & HEMIZ X 5 AT 64 7 L — A0 EiGHE
BoORFEN T oz, RFOo¥E2452wL3T
Y, HrOEFATTI TS LEbh3 HE
2O AT, BB DIC 2 BEBRCERECX S
delayed image b #t-7c. EREBIRZT+ Y
B Hrv=h25 GCAIB BLUT —# LE
8 GMS 55U Tb 5.

Bt LieEER 1L BToick v EFET 8
BRI HBRETE 5. bLAIERE L L'
2. BonT- RO 7 — V BEBEIC X - THRE
BThsh, 3. 98KED delayed image 217 58
EHLHBELTESIES», 4 REHBFxLH
A BVWOKRKEEHDAIFEETH 5.

1. PIEBEoEDIELNEGREHEERNICH

I I III N Total

Fol. ca 1 2 2, 2 7
Papil. ca 3 7 3 13
Squam. cell ca 2 2
Anapl. ca 2 1 3
Benign 3 1 2 2 8
Adenomatous goiter 2 1 3
Chronic thyroiditis 1 1 2

Total 12 10 6 10 38

I: increasing, II: flat, III: decreasing, N: not
obtained (including cold lesion)

DRCRELHERE S TVWS 2, RS
DRBEEIEETES Y, DA VI E oIS
otk o THELE.

2, ORDIEAERALLOEED TREMOMH
CHRAFZ—vE2ERB O, FHEABA), T
I C A L THRBT L b &S g7z, HEETE
BholcbDE NAEL L.

3. DI 2 BFRIZE L iz delayed image
TOMHOFEL BB L. 4. DTDICFH
SR CHRPIATRETh o EHlIcOVWT DR KE
SR X > THELTEHSHME® /L hiehE
PEXR L.

o. & R

1. EERE O BBSEREIC O W TORRE
Table 2 iZ77F. B ICHBEshTHiHEhiz
D 38 sk 22 4 (57.9%), AEEFAL A LHIEHT
Kb 6 eIz s L2ENT3.6%NZDHE
X o TEFRE ML TS he., EE
BT 25 Bl 19 41 (76.0%) AR Eh T3,
SEHEH T E o 0D B S Fliz ¥V Y
ARRBICEE Lo BEEETH Y, 14
FEEFERBRAETH o, BEMEECHETER
Polebon 1 HlIREFOEHICEIZLOTH
Y, ¥ 1FlRSRFEEEFOLDOTH o7z,

2. WEOHBPEAT S b0 I8, ik
Loz A, TERTs Loz A, SEELER
Sl bDHHEZ VI RBHRERLILLDOEN L L
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Table 4 Delayed image vs factor analysis

Delayed image

F.A. Total
Positive  Negative

Clearly 16 6 22

Faintly 1 5 6

None 2 8 10

Total 19 19 38

Table 5 Visualization of lesion and tumor size
(Operated cases)

Tumor size
F.A. Total
<lcm 1-2cm 2-3cm 3cm<
Clearly 3 3 4 10
Faintly 2 1 1 4
None 2 1 3
Total 7 1 4 5 17

THBIHIC L > THFE L b D5 Table 3 Th 3.
RELEE L RMUBRIBECE Ao 1%
BRWTTRTIRZ T 2R L. BAmE IR
1oz LrRbnd, A, I HR LU N S
FhZzh2flchole. AFEBTITIEIMETHIL
KEyr EH T2 HLERR RO, N 32
Bl ote. BEEFZTRTONZ—VRRLA
7-. adenomatous goiter | 2 FIASTRERY, 1 {728
SHEE, BUERRERZEREESBELEVD
DS il Zhk Y BE RS L ROLER
BRI L &b IR ICERS L AR D B &
EZxbohic, WEBLILEEL IS LBk %
OfFA & LTI I £ 3 T REE R LA
WIEHELG ERETRTEEZS. ZhidlElR
D F A clearance BEREV, Fb b ETO ML
BRWZLEBRLTWVWR LEZXONEN ZHICE
S THBH Y HETE 2R TORBRE B AL
o7z, bz ROI #H» T time-activity curve
PRSP LIZLED Y-V IRYELEED 1 flZ
BRWTTRTTRT 2R TH-T, BFHEITEHA
WhetERoh ERT3HREEO AT V.
HFa TR AEECRE LB ER 23T
B THVHERD ROL B> TR % €3

FEI ) VENZHOTEEEREVWEE L.
3. Table 4 {3 delayed scan iz & % JEEORE
ORELHRTMIOBRLEEBLELOTHS.
fERH I E BT & W= B3k 22 L delayed scan GHA
BT o T FIE191EF% L v o T X v, delayed
scan CRRMETH o772 b D b 6 FIREFr A
CHTERY, RECE - THERIC EFHBER#H
T3z L, BB clearance D BELMB L
FREK D delayed scan Iz VWL E X bR,
4. FHPOHICOVWTKRE & LBEOBRE
Rizod Table 5 Th 5. 17HlhHE S h TV
o3P OHRTH-7z. 3em L ETix 1
BIOHBRBERTH 7225, LLhL bF_THE
EhTwk., —F lem LT D b 0T b4
HCHBE S, LHL 2ecm 5 3cm oD
RKEEOLOTHHBEEhEVWLDOL 1 ld o7k,
K& LOEEHBEVES THBEMTH 7D,
BOTNEELOERITERESICELTIDH
B X o THEIOFELRTZ LIRIBLELD
hiz.

&6 1. T.Y. 46 &%, it
BELBRCBEL-DOILEKE TH 5. 2 factor
X 3 RPN EIT-7ct 25 Fig. 1izRbh3
LB A Factor2 & LTAHAMlK, E/o
Factor 1 o TEEILHAL B Eh THiHEh
7o, RERCHYT 2 HL0H< v —TZb¥
CERAOEAARLN IR LHHE L. EFET
BEELPETEERLTVWS. bRACERR
R RT oA TRERE# Wz, FRER
BERICE Y 1em LLT o fE 5 SRR & Wik
ECHEBLEH SN, BEOZY T L« A2
— VR Fig. 10FECRONABZLLERETHY,
delayed image T4 128l A A —CTHIRE 25
Htsziic&hhrotz.

SEFI 2. CI 50 2, #citk.
FRIBAECERER fih Plick 2 RECIA
ETRICAFOXBERD. )V ARETIR
Fig. 2 o F Lotgo Z L ALK ICEVWERE
2, delayed image TAHIETHIZ hot spot & L
TEo. BFHH<i Fig.20hAflIcRbh3

Presented by Medical*Online



1388 BE % 27%122 (19950)

¥ FACTOR ANALYSIS ¥
TR

No. 648789
8 OF DIXELS : 35
# OF FRAMES : 64

Fig. 1 Factor analysis reveales extracted image of papillary carcinoma in the upper
pole of the thyroid right lobe (shown by Factor 1, the right side). The correspond-
ing time-activity curve shows slightly increasing shape.

¥ FACTOR ANALYSIS *
BRI SRR
No. :
8 OF DIXELS : 30
1 OF FRAMES : 64 .
W ! ‘v‘,i:%fﬁfgﬁeﬂtﬂﬁ 2

Fig. 2 Follicular carcinoma in the lower pole of the right lobe of the thyroid is seen in
the right side image (Factor 2) by 2 factor analysis. The corresponding time-
activity curve reveales decreasing shape.

Z L < Factor 2 L L CAETHEORESHE S iR 3. T.A. 52 5%, B,
BIBRIT TR (I &) 257 L7, Factor1 & LTHf IR EESEZE  fhh, EHHLE A8HFLE

HENZEFEWMIAETHES KB L 20 dHTR Wiz y v A EIEBE BbE s EELAANS. 2 Y
BRI yAHATHEZRLE. FHICX ) 3cm v LA T Fig. 3 0 L0ko L L EE RN
ROBEEEZHEH L. HE2ZHrREcdok. HEREZEOTHRUOTHEDO Y v A AEHIEBc b7V ¥
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¥ FACTOR ANALYSIS X
i L e

" No.
% OF DIXELS : 51
1 OF FRAMES : 64

Fig. 3 201T] chloride accumulated in the bilateral neck masses as well as the thyroid
(image at the right upper corner). Factor analysis reveales the lesions in the left
lower pole of the thyroid and bilateral neck nodes. Increasing time-activity curve
is correspondent (Factor 2, right side). Normal thyroid is seen in Factor 1 (left

side).

¥ FACTOR ANALYSIS *
SR TR TR

NO.& .2 57 75@
o OF DIXELS 3
8 OF FRAMES !

&

o' « it e

Fig. 4 Squamous cell carcinoma which has occupied for the most part of the thyroid is
extracted in Factor 2 image (right side) by 2 factor analysis. The corresponding
time-activity curve shows rapid increasing shape. Remaining normal thyroid tissue

is imaged in Factor 1.

DT HER U 72, delayed scan CEIETHRICEFET 5
activity L IR0 Y v A HIER L Ebh B
HEbF Y Y AREF L. BFHHr TR Fig. 3
DFfIFactor 2 2 LTRLN S Z & EEH A

B L CHiH S RIS O Y v il L Bbh
5 Rk I H Shiz. time-activity curve
FER AE) ZRLE. FRCKVEETELZ
G ALY AEESSHR S W, BT
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5] 4. K.H. 81 23, it

PR PRI 2 P - 7o RIS O JERR 2 5V FUIRARIE
BBV YU ARELfTol Lz 5 Fig. 40k
LEogoZ L K RRBEECEEE D o7, ERE
Bz b B NEIED A clearance ST L &
zbhiz. HF L Tix Fig. 4 o A Al Factor 2
LLTHHEENBOZT L K REETH Y
curve i3F LW ER 2R LARR 2 IRICH o,
Factor 1 & LT EFMAAIETMRICHY L
TiiH&Eh curve R A LR THBERLE. &
EREVEN DR EVEEITo 720, RARRICHE
Bh & B LR LR 0 2H & BT IERRRIAR
Z{Tolz.

Iv. £ =

Z Y7 MIEFFIRIRICERT S, FRIR
BEECLEE T LRELAbhTwWa., ER
RIS L BIE L 0&EMOES W & washout D3 &

BERD OEFOFESHBFEL S TS,

FRIR O EMERE O 275 b T IEBRICLEHT 3
LERTWAY, EESCIER AR v EVE
ECHEMT 2z BBV, LFLLTRTHRE
5TRAV. ROBER LI Y 7LD 2%
ORETHEX LR IR, BELTVWIHE
BEMOTREENHRVWE LTWSD, Zoz ik
R L BEF~D & ) U ADEROBF L L
HIZRFFTH & @ washout IZ H3E WK H Y, EHIT
BEEOHEICL > THLbEVEHZZ LEEKLT
W EEXLND, BRIZZ Y 7LD FRE~O
BuAZix Nat, K+, -ATPase I2{K7E L, JE% O
Bt # vV v 2L T HBEL, &5 time-
activity curve # i < Z L2 X - T washout 23R #F
b OBIREEEY, AR O ILENEE
BRTLHELTWSY, delayed scan iz X 3 Hik:
% time-activity curve Z #8235 ES & RITIR
B0z ) v ADERIRA AR L washout 0EWE S
EHDOLDOTINETCORENG BIEESE IR Y
washout 231304, LR O 72 i

HEBEL ) DBENMERS DD Z LR ERATNS.

27 % 12 & (1990)

772 delayed scan D 5T 2 BRI ICHRAEL
BiFhiEn o3, oo washout »E X 13 <K
T B. F7i- time-activity curve ZHiMN¥E 2 5 ik
ZROILZLoTITHRDRERDLNUDHE-
TWRWERRRETH Y, PNERRECHEET S
DIXEHETHB EELLNS. S HITHEEN/NE
RBARTERFRIREER > TY B 5D washout
EFRTVWHO»HLAL BB AEML DB LEX
bh5.

Di Paola 5% |z X % WFaHrid st Rigasc
SERER Y 2 L, BRBRS L L To JTEk
AL T s RN TES. 2 LT FRER
TOF Y v ARFEIEFHER L EFRE S IERO
EWESRL, washout D EWL H B Z LT TIT
WEEHTVWE X I, BERS>ELTHEEL
THHT2Z L BRAETHI LEXDND. Ek
B S IC & - T washout DRLE2N5EH 0T
Hhidhl Lctio 7y — v b BR300 5
bR B AEEEMED S 5. Macleod i3 99mTc-DTPA %
RAWicE oA [JF 447 2 IS A L obstructive
nephropathy & obstructive uropathy o §& i} iz
deconvolution $IZE 5 ERA B LN~ L LD, Hh
BBV YFIS 74 OBEHERICS ST —#
I L TRFAMTEITWIER, BKESERR, &
DORTFIZHEET & Tc & Ulc B TR IREFRRRAS
BE LTV 2Er0EMICERE L LTNSY,
FRBRIZBWTZ Y v A% AW TRRENRE LT
) LIEFHERR L EH 0IEE & washout 235E H = &
Babh Tk, ChicEFMrzEB+EE
WM EREE ML Tz LW oo
REZzZER LTI R b RVERIT, KEE
BomEBORT»oBFOERTFEABEL R ThiT
BRVWEREOCHAICHBELTH XY RIFLFER
BELhD LEXDNE. bhbhoBikERT
1% 38 filrh 22 BRI RIE BB E S h, R
HERARBRL LI SEES it ZExbhicb o
EEDBL2H T4% OBERTH o2, Thiz
FYV Y LAEEDORLALROAEVEMEES LS
DTRHLERERTH Y, &Y v 2 EREERD
HZTRETHhI SO ICRFRRERBEOAIET
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H5., FUVTLANEBMLANGHMHENY EL v
ol b DIXEFHEBERESLEEFRRRED X 5
CHRETERICLETED LEXONIEE
BIOWNELREZRTIREORT CELAEGHW
TLlLEoZ Lick 2EMAAEEBEE LT
5. FEE1EMEORET 1 em 8 EOEMEY il
TEARECHELLENIRVEVI ZLITA
Hict-oTHERZZ L THY, bhbhbznZ
LIZEFnTrbiEl 7rv—2 %2308, £
HBETHRESZRT TS X 5Lk, 3040
BECKTOMHRIFESICTETH o7, 30 4/H
DBRETLIEA iz washout D ¥ — U BB B,
ZORZ—Uh LB EEHE T L ERAT
PREECTRYEEZR TR, LEECREE?
> ERZRTHEARE O, ZhIZE EY B]
ELEDOLALERERLTVWS LELXDLNS.
iZlbhbhd ROIEZW-TH—T e #i ¥
ERAICEHLEE L VW b TRERL, TS
I 0L BELPTHEZLBENTH-THLER
FTBHZEiEv. JEko HE Ty washout curve
RERTZ LEEIALTVEWY. bhbhdAN
T BT T IS R L8, RSk
Az R LIcOREFRMBBR LS hicie,
XY HRICEWRROBEN G hic L Bx bh,
HEOD5 b DOXIERFRIICE VT ADBEED LT
W ZLERFRRTELDLEEXDLS. [ALICER
FLRIR C o g o TRREE 4 B0 T2 i3 iR
BAE—UTH Y LERTEET I Y H washout
BERWrEzZLh, E72BM, EfoEilizsd
BIOSFETIXHEETH o Iz washout DIFE X & &
IS Thidd 2 BEFE»S Lhkw. 4%
EFE ER TR LW,

EHFDITIC X o THREB HERE T E 2B,
% delayed image CHiH S hich B, LB LT
PERFMTORERELBRRVW > TWebDODIZ L A
EEShvwetEZibhs., HFHHTcHAe»-
7 2 23 delayed image TH T3 23 Z hidyRE
DHEEEZFHH>TWTE) UTHRTE I RE
THY, bhbhoiEER L %Py <ig delayed
image THEh 3 b OREFHMFcHiicEr L E

2Tws., —HFRFHITCRHEFICHENTESh L
=6 delayed image Ciz RiH S o2 b D
X 6BlH o, THXEFAHMTBIERELFREE
SEELTHRETT 202t LT delayed image 231E
HHMCER - IREERLTWE AL EXDLR,
ZORTCEEFHMIBEFICTHS. wWTFhizl s
HFoHE Avhid 30 EE O RERF T dela-
yed image & A% EoRERAELLBEEO AHE
LR EBEERD. BREOKE ORI
FRPESEH R IE L WHEERHE ORI E Tk
Iem PUTF0o b0 b #MiHEhTRY, MEZEA A
— VOB TCREL/NERFEEORHENRTES
bolExLNS. —JF 2cm PLEDE HE ASH#H
TEhholF{AELDY, REIHPLT LLERE
BORFLEIEYZBEVWZI LERLE. ok
DORFE2LTEN3 LTHENIEMICE-T
B2 THEVWERDOAEWELEDS. bhbh
BEME A7 7Yy FoliEoEF, EER
RBORFLREOETFO 3 OB FEHYTHHH &
E 27, S0 dixel Fx 53 IR
LTRETHRIC, BLACPRBOKHEEZEX
T v, FRBAO Ay 7 77U F
DOMBORFIZER LTS BVDOTREVNLEE
ABOETE 2EFTRHNTHZLBEN, Ll
BEELEORESOD I hoE NN ELED T
ELIBRHPSLETHAS ).

V. £ &8

L. BAFHE £ Y v 2RRIBRE ISR LE
ERE P AMEE T2 L TER. fiHoReE
B HPEE T T & Iz delayed image # i+ 2%
HLES L, lom T OEEE SHEHETE S
BELH ol

2. JREOHE L time-activity curve 13 4 {LE
RPRELEECTR EAOEAE R LERECRT
BoffmEr L. AEBIPHECERED L
BERTEAES o2, 20T LXREOMTE
RBLTW3 L EZ N2 BEEEC XL
2R F— v &R LRFAH O & C BNEE - £33
5 LxEEETH o1,
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Summary

Factor Analysis in Thallium-201 Chloride Thyroid Studies

Nobuharu Yur*, Takashi ToGAwA*, Masaki KOAKUTSU*,
Fujimi KiNosHITA*, Yoshihisa AKIYAMA** and Fumiyuki SHIMADA***

* Division of Nuclear Medicine, Chiba Cancer Center Hospital
** Division of Radiation Physics, Chiba Cancer Center Hospital
*** Division of Head and Neck Surgery, Chiba Cancer Center Hospital

Factor analysis was applied to thyroid thallium-
201 imaging to get separated image of tumor
from normal thyroid tissue. Thirty-eight patients
with various thyroid tumors which were histologi-
cally confirmed were included in this study. Fol-
lowing intravenous injection of 111 MBq (3 mCi)
of 201T] chloride, thyroid images in 64 frames
were taken for 30 to 60 minutes using Toshiba
gamma camera system and data were analyzed by
2 or 3 factor analysis. In 28 of 38 patients separated
images of the lesions from normal thyroid were
obtained and time-activity curves of various shapes
corresponding to the lesions were also obtained.
When the curves were classified into 3 groups

according to their shapes: increasing, flat and
decreasing, follicular carcinoma did not show
increasing shape whilst neither of papillary carci-
noma, squamous cell carcinoma and anaplastic
carcinoma showed decreasing shape. The shapes
of the curves were thought to be reflected in
clearance of the agent from the lesions. Factor
analysis in 201T1 chloride thyroid scan provided
separated image of tumor from normal thyroid
gland automatically and the obtained curves cor-
responding to the lesions provided information
for estimating the characteristics of thyroid tumors.

Key words: Factor analysis, Thallium-201
chloride, Thyroid tumor.
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