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Dynamic Study of 201-Thallium Chloride and 99m-Technetium
Pertechnetate in Patients with Thyroid Nodules : A New Aspect for
Differential Diagnosis

Keiichi Yoshikawa

As scanning agents for thyroid tumors, 201-TICl and 99m-Tc are now most
extensively used individually or simultaneously, although the differentiation of
malignant nodules from benign ones is still difficult. In an attempt to solve this
problem, a dynamic study with time activity curves of both radionuclides, which
shows their different accumulation mechanisms was carried out. Fifty-nine patients
in whom 99m-Tc showed a solitary area with reduced uptake were studied. The
histology of the nodule was confirmed in all the patients postoperatively. 201-TICl
accumulation in papillary carcinomas was lower than that in ‘normal thyroid tissue,
follicular adenomas or adenomatous nodules, and there was less clearance of 201-
TICI from the papillary carcinomas. However, there were no significant differences
in the initial accumulation and accumulation rate regardless of the histology of the
nodule. (Accepted on February 28, 1992) Kawasaki Igakkaishi 18(2) 27179, 1992
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99m-Technetium pertechnetate (99m-Tc)
X, fEkpofEA I TS 131-1 sodium
123-1 sodium % & OfREHES — ¥ & [ERkic, H
REEEICN T v F 777 4 ABFIL LT
SEELRL VWS TWS ., LaL, 9m-Te iz k
2y rF757 4Tk, BEORE, B,
b 63, HREMIEH %R & BEEEIIRER L
LT Ens 2 en%n. —F, Ly v F
77 7 4 RSl L UCBEF S 1172201-Thallium
chloride (201-T1Cl) XEERMERDH S Z &
DBES Iz I N, BRBROA A=Y > 7 d
JGHENBIKE S 72,979 201-T1 Cl BXE M EE
CEMEETEOERBIENSH L, HEH
DORM, BEOERNCE L THREMES — F %99
m-Tc X b EFEATIER L EEZ SN, HLD
WFENEEINTEL W ULaL, BERKEST
bHERBRESHOR - BEOERCEL TKES
HFEDATIRBERLED 5.

%72, 9m-Tc £201-T1 Cl DERBEEDZE
HEFIFHLT, W& %Az subtraction scinti-
graphy 21TV, EEHO R -BHEOERI A S
NT» 508, RERRBEGRETOAH TIIAIT L
bRIFZEEIBEON TR, 22 THE®
HFEI & 2 BRSSO R - BlEOERIZH
fEoMEEHMIC, Zhe DERBFORR 3
2 DOMEHEELOEEHErERILL,
REESh TV IRERICHL TL YV EEBIYT
RO L WIREEORFE L RS T-OTHET 5.
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1. % &
19904E 4 A 519914108 % T IIFERK
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ENOERE T, BEEESlem MU ETH - 725941
BEXRE L. TRTOBENE, 99m-Tci k3
YUFITIAERBEHEELUTHEBEINI DT,

P
=

(B18% %25 1992)

99m-Tc HER L 7-BEREMEREi 4 & DERITxT
R SERA LT,

SR DERRIT16~T75% (49.9+14.35%) (Mean
+S.D) T, w3 BHE6HITHh-7. M
TR X FLEERE250, IRAEARELOR 3 & O E
REE2PTH o 7z, SRIEFIDREREOEREIX,
FLEE2.4+1.0cm, EHFES3.0+1.7cm,
IREMFEE 3.4+1.2cm ThoT-. B, Bk
BRAS T DA I T N CHRIVEER Y R
WHRICHEERLL 72 .10
2. F &%
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201-T1 Cl 74MBq % & ik» S FHEL , B
D OEIINF —FHEREEZ VLT ) A —
% (LEHR) 2#EZF L4 > ~H X 7 (GAMMA
VIEW-T, H3L) ZH\WT64X64~< bV v 7 R
TEPRE L. TOKE, Fo=hx7LA
YIAVTERLLEEEE T — Y MWEERE
(HARP RP-200, HiZ) #HwWT, 308 7 Vv
—ATI67 V=207 =8 2PEEL. 2D,
99m-Tc 370MBq % &k » S#EL, FEkO
FETIO7 V—ADT—8 ZIEL 1. BRER
AT O R L EERREOR22EZ 1L
T, HEEE S X OS] IEF FHRERER 2 BE.CE
i (region of interest, ROI) 2FEL, Th
ZFNOROLIZBIFI BT N2 RDBEED
2, 1E7¥VvYnorrr vEBEPEHLE. &
SNIeT—2 LD, ZNEFNDOROLIZBIT 5K
B - BETREMIR 2 ERR L7z, &¥, 1E27%n
DARESF6.1mmX 6.1mm DIEAHE L.

2) WA - HRETRE HhAR O T

TEH BRERER B & TR 813 5201-T1 Cl
DR - BETREMBRIII T oML Tho 7. ¢
tbb, 201-T1 ClOEERFIICIE, WAL
ATV MUIRECERELTE—-2IKEL, %
DBBFIAET L8, BOrRETERLL
(Fig. 1). E—2%0DF Y > M (y) OFEfLIZ
BB RET 2R, y=Ce  *t(t : &ix
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Pp: 22.6 Sp: —0.4 X107%/sec

Fig. 1. Left : Thyroid scintigram with 201-T1 Cl in 63 y. 0. man with

papillary carcinoma.

ROI1 was set in a lesion of papillary carcinoma.
ROI 2 was set in a region of a normal thyroid.
Right : Time activity curves of 201-T1 Cl in ROlIs.

JROLIZBUI 247 MROBIEERT. %
2T, ENEHOREECBITLCLA CpB
XU Ap) % & ICIER RO 21 b (Cn B
XUAn) REHUMBHL 2.

%7, ©—2%0201-T1 Cl OREHE - e R
B, AU NV EDREICE TS 3EMEE, %
DEBRPPIET T 2 EHMHED 2 DD compo-
nent » SEER SN T Wiz, 20 bEHRHEIZE
F B HEOAR (S) B U t=00Ic/MHES
NizYED 7> b (P) 2R, FHEHEIERIC
BIFAS LP (SpBXUrPp) & o N IEHBIR
JRERIZ BT 52N 5 (SnB L UPn) 2RHWTHE
L7, &8, SBIUPRE—KERNZH»
TEHLL.

TEE BERIRERIC BT 5 99m-Tc OFRFRY - gt
BERIRTIZ, &> M 99m-Tc Bk R
ZFIc ER L (BEMH), 2o®kfLIcER L
(BeHE) . 2hicx LT, BESCIREER L
FEIRR DB IE—E DIEAIF VLo Tz. £
2T, BB 3 RO AR 2 —REER
PHWVCEHL, AFES Lt=0DRzsMHES L
T2 VEIDA 7 > VP 2RO TN T2, &
B, HEEE R, Student’s ¢ test E AW
1o 7.

1. EFIER
R ERT % LIk DEPRDOTE, &

Rz BAENCEND .
FER 63K, FE. FRIREETHEIC 3 cm
KOEREH A S Nz, YIBREAR OHEMBFERRZ

W 132 Td o /2. Figure 112, fiigiciThH
n72201-T1 Cly v F 77 LA ERELIZROLEB
X ORERS - BOTREHIRR R T, IEEE, EED
e H12201-T1 ClEHEBREHICA 7 > MR
HizERL, 60 TE—2IcELT:. ZORA
FIAET L, 1508 54808 % T I3 HEBAgRE
LR TERAONT:. E—Z7ICELTH5DH
BiX, EEHICB W Ty=34.5e 000083 = - &k
TRz BT y=25.5 7000057 )2l L 7z, 7%
B, Cn, An, Cpt Apld #h £ 1 34.5,
6.3x107*/sec, 25.5&5.7X107*/sec TH-7z.
M ? Pn £ Pp i3z hzh32.7%22.6TI508
54808 £ TORERIPDAEE Sn & Sp k2%
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Figure 2 [Z[FEFID 9m-Tc ¥ > F 7T A ERE
% L7z ROL B & "% OFFE U BEBIfR 2R 5
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Fig. 2. Left : Thyroid scintigram with 99m-Tc in same patient as shown in Fig. 1.

ROI1 was set in a lesion of papillary carcinoma.
ROI 2 was set in a region of a normal thyroid.
Right : Time activity curves of 99m-Tc in ROIs.

Table 1. Parameters of maximum accumulation (t= ) and clearance rate in normal (Cn,
An) and nodule (Cp, Ap) obtained from both rapid and slow phases of 201-T1 Cl.

Histological No. of G C An Ap
n
classification patients P (X107*/sec)  (x107*/sec)
AN
Papillary carcinoma 25 49.3%+19.8 42.5+17.3 '[ 3.35%£2.19 2.87£2.95
*
an *]
Follicular adenoma 10 41.9%8.30 65.9124.4J* 2.66+1.20 2.48%1.34
JAN
Adenomatous nodule 24 44.4+13.7 56.3%£24.8 4.01£2.78 2.98+2.56

10~%/sec TH - 7.
2. 201-T1 Cl DBSRS - FuStBEBhiR DR

1) CfEB & U1 EOERHT

IEH BRBRERC 81 % C{E (Cn) 12BAL T3,
AIRER], WIBRIEER S & OBRIERRES EE
BTk % % h49.3+19.8, 41.9+8.30%
44.42£13.7TH Y, EEBERM L 2EZRAON
ipole. —F, HEEREB BT 5 CHE (Cp) @
SEHEIX, FhF h42.5+17.3, 65.9+24.4%
56.31£24.8TH Y, FIFEED Cp [HIXEIIpRFED
RIEBRESI O Z NICHRTER (FhFhDd <
0.01&£ P <0.05) WEETH-72. %72, AW
FEERITIZCp i3 Cn itk L THEE (p<0.01) 12
BETH - 7208, WIUME, BREREEEST
iz CplidCn WHLTEE(P <0.01, P<
0.05) WKEETH- 7 (Table 1).

IEFEFRRERC BT % 1 {E (An) BIL T,

¥, AIP<0.05 *%, AA I DP<0.01

FLEREES, WEAEAREES B & O IR ERRS ETE
BT, 25 Zh3.35£2.19 (X107*/sec),
2.66+1.20, 4.01+2.78ThH Y, FEEERICIX
BRREZERASNRDS . WEERIZE T 521
EQApIBEL Ti3, #h#n2.87+2.95, 2.48
+1.34£2.98+2.56TH Y, FRICEBERIC
BEERERRD LT, £, REBRBIC
BWT, Ank Ap Db FEEZ IR DI
-7z (Table 1).

2) PEB L U'S HEO@T

IEH EARIRERIC 81T % P{#E (Pn) 2BIL Tz,
ALEEES], WIREES] S L OBRIESSEE
BlTizZzhZh, 50.2+20.3, 42.3+8.40%
44.2114.1TH Y, EEHHCIEREREEZA
shigdolz. —7, EEECBT % PE(Pp)
¥, #hEh4l.3+11.3, 66.5+25.0£57.3+
25.1TH Y, FLERED Pp fE IR E CRRERR
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HEHOZHZHNTEERE (thZhP <0.01k
P <0.05) WIEETH-7 (Fig.3). %7, &
EREREGICIE PpfE X PnfEicl bt L THEE (P <
0.01) WIEMETH - 7258, WAERMES X CBRIE
KEEEER T332 PpfEX PnfEc L TEE
(1P <0.01) HEETH- 7 (Fig. 3).

IEHE BRI 8 5 S{E (Sn) wBL T,
FLEEREER, RIS B L URRIERRHRS EE
BITiE, #FhFh—1.78+1.09(X1072/sec),
—1.15+0.61£1.50+0.81TH v, KEFEMIC
BEEBEZERAONRPo T, —F, FHEHEIEBC
B3 SHESP E, 22 —0.65+0.60, —
1.65+0.83% —1.89+1.51TH Y, FIEED Sp
BRI E, BREREEH O Z HICHRTER
(b P<0.01) CEETH -7z (Fig. 4). %
7z, FLEERERITIX SpE I SnfEIcH L THE
(P<0.0)EETH -7, WIRES LU
Bt AR A B 38 W T X SpfE & SnfE DR
BFEERIFEDoL Lo T,

3. 99m-Tc DEFRE - HSRERR D BRI

MEETERIC B0 B 99m-Tc ORFRE « HETRERRR
OFHMECEAL T, BRI ERERLIZHD
232961, 1ZIZ—EEERR-T2H DD 9B, thi
WETL2b 02216, —EDOMER»E S
Ripotz. iz, IO OEFRMED/ Y — L
A E O b EBRRBRBFED Sk o
7z.

EHFRIEERIC B % PME (Pn) L T,
FLUEEREER, IRATARIEER 3 & U IR ERRRE ETE
BITiX, 2N Zh110.4+43.4, 94.9+48.2¢&
85.2+44.2THY , FLEEMEERID PnE IR ERR
HEioZh L TER (P<0.05) WEET
btz (Fig.5). —7, HHiHIcK ) % PE
(Pp) 1, 2L Z2h90.6+40.4, 92.5+45.8%
86.2+t49.8TH YV, EEHHICIIERELRERA
s olz (Fig. 5).
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Fig. 3. Parameters of maximum accumula-
tion (t= 0 ) in normal (Pn) and nodule (Pp)
obtained from slow phase of 201-T1 Cl.
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(P <0.05) (Fig.6). —7, WERERICBIFS S
 {E(Sp) DEIE, #hEh1.80+3.20, 0.30+
3.80, 0.60+4.70C, EEHMCEEZIRD
shishpolz. iz, HEBEEL 12 SpfHEIZSn
B TEBREETH- 72 (FhZhP<
0.01, P<0.05, P<0.01) (Fig.6).
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IEH RIS L CEERTcsT % 201-Tl
Cl ORERE - i BE iR X, 201-T1 ClOBhERE
AT bV (y) BE—ZIZEL, 20K
EHEABIETL, y=Ce *UERIL:. &
BCRt=0DRAFEES NI YEIOL Y >~ MK
T, HBORAKEREE®RT L. 134V b
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B BHER - BEREBARO PE L S, CfE
BLUAME L ERRCHEBRORRERL 7V T 7
VARBEWT 5. FLIEEEERICB T 5 CpfEl,
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7z, —77, WHIRES & OB ERREEVES T 1k
CpfERCnfHICL L TERCEETH 2. %
7z, o ORERIZERHEICE T 5 PEOKE
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%<, AEEL ZHO DR LD EEZS
Nz, AEEBL T, IEH BRI & FER
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EEHRFICH L CEEOER TH o, 2D
X, BRERSEETIX, 7 & 2 NIRMICHEEITR 2
FTHT—RIEH L Bbh 20T b BEMSERI
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