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Usefulness of 2'T1 Dynamic Study in Thyroid Tumor

Kimio Kanegawa
Department of Radiology, Kobe University School of Medicine
(Director: Prof. Michio Kono)

Research Code No. : 730.2
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A thallium 201 dynamic study was performed on 39 patients with thyroid tumor by use of a digital
y-camera, which was connected to the computer data system. They consisted of 12 patients with a
benign lesion and 27 patients with a malignant lesion. Regions of interest (ROIs) were assigned for
tumor, normal thyroid, and background. Time activity curves (TACs) were generated from these
ROIs. The following six parameters were created from the TACs and compared between benign and
malignant tumors: 1) Tmax, 2) T3/4max, 3) distribution index (DI)==peak count determined for a
tumor divided by that for the normal thyroid, 4) mean transit time (MTT), 5) relative MTT (r-
MTT)=MTT for a tumor divided by that for the normal thyroid, and 6) perfusion curve (PC)=TAC
that is drawn on the basis of the quotients obtained by dividing A by B (A=counts in the individual
frames determined for a tumor; B=those for the normal thyroid).

Among the first five parameters, DI, T3/4max, and r-MTT were significantly different between
the two sorts of lesions. To be more precise, DI was significantly lower (p<<0.01) and T3/4max and
r-MTT were higher (p<<0.05) in the malignant group. PC was classified into three types: decreased
type, parallel type, and increased type.

In the benign group the PCs were decreased or parallel type in all cases except two. In the
malignant group the PCs were parallel or increased type in all cases.

In conclusion, the present observations suggest that thallium 201 accumulates in a malignant
lesion at nearly the same rate as in the normal thyroid in an early phase, or otherwise its washout
from the lesion is prolonged, and further that early-phase accumulation in a benign lesion is high and
washout from the lesion is rapid compared with the normal thyroid.

Functional images (peak count, MTT), which were obtained through computer analysis,
facilitated visual diagnostic evaluation of thyroid tumor.
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Fig. 1 calculation method of distribution index

FEIMOBRAD v v b EHAEEFRESOE
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d) Mean Transit Time (MTT)
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¢) Relative Mean Transit Time (r-MTT)

WHEE o MTT & xf il IE% B RRE o MTT
XY

f) Perfusion Curve (LAF P.C.&HB&ET)
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Fig. 2 perfusion curve pattern
a) increased type, b) parallel type, ¢) decreased
type
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functional image ©, peak count imagelZ peak
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1) RS A—FzonT

a) Tmax

FHEEEREIRERTIN4.2142.12, &
MR TIZ4 412310 FHEZ 11309 bhigino i
(Fig. 3).

b) T;.max

RYERF, BHERFC 1RO RZREN T50%R
FRFELSHE T E oD, ThER 24,
NBITHY, ZOEGEMFMEL DRI 2 &
REREUDTREMEND B b, 25%I0 38R0
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Fig. 3 Comparison of Tmax among normal thy-
roid, benign tumors and malignant tumors
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Fig. 4 Comparison of Ts,max among normal thy-
roid, benign tumors and malignant tumors
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Fig. 5 Comparison of D.I. between benign tumors
and malignant tumors.

BYERFHII2.60+1.17, EHIFR1.48+1.00& &
BREI1IBLUTTEEZNRD LA (Fig. 5).

d) MTT

BYEREI354.5+41.8, BEFE383.44+54.2CFH
BERBDOhh -1 (Fig. 6).
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Fig. 6 Comparison of MTT among normal thy-
roid, benign tumors and malignant tumors

e) r-MTT
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BRES5 BN THEEENRD LA (Fig. 7.
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b) r-MTT
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Fig. 7 Comparison of r-MTT between benign
tumors and malignant tumors

Table 1 result of P.C.

increased parallel  decreased

type type type
benign tumor 2 5 5
malignant tumor 18 9 0

BEEILFEDORL, L LIEREE & AT ENS
B bhich -7 (Fig 9).
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a} time-activity curve

b) pesk count image

¢! MTT image

Fig. 10 Normal scintigraphy
Time-activity curve (a) shows same curve pattern on bilateral thyroid lobes,
Peak count image (b} and MTT image (¢) show peak count and washoul are

same on bilateral thyroid lobes,

#h), MTT image® c)& L, P.C& d)yTmt.
(HEF 1) FHEHE
TAC & 0 FiRIR M %E £ & Tmax 121.55 Ti%
R washout Eh 5 2 s, T,
max i 3 5rT#H %5, peak count
MTT image X\ ¥ & ¥—iz uptake & wash-

image ¥ I ¢

out #FFRL TS,
THTERATIOL it 2 —v T Lizb
e, B TACIRE2RIER L -4

T 2 4 2 A25H

(85)

# — ¥R LI: (Fig 10).

(fEF 2 =2 o FIREE

Tmax ¢21.5%, DLE2.37TCHEH o uptake
B = B E, Tyumax it 29, r-MTT it
0.62TH N, washout bEdfs b8, 2o 2L,
peak count image % MTT image T4 L ¢ 73
hATeS, PCREFRER2ELCV-Z, BERT
i1, HEENIIDAF - RB LT (Fig. 11D,

CEEA 3 ) FLEARS MR
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1 Fig, 11 Follicular adenoma

al time-activity curve (orange curve is
TAC of tumor and vellow curve iz TAC
of normal thyroid), b) peak count
image. ¢) MTT image. d) P.C. (de-
creased type)

P
s S
5

Wt s i TI e Peak count image (b} and MTT image
BT -\ P A* "’H"‘r" J Irlkd":."l o s F z

W o & 'U- '\'4\_,; iy (¢ show high uptake and rapid washout

¥ of tumor corpared with nomal thyroid.

This type is typical type of adenoma.

(86) HhEMNELE M50 M2E
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| Fig. 12 Papillary adenocarcinoma

I a) time-activity curve (orange curve is

4 1‘\ TAC of tumor and vellow curve is

) II- " ey Al | '_Iu * TAC .nif normal thyroidl. b) ]nral_i

et i g% 3 count. image. ¢} MTT image. d} P.C.

! Cparallel type)

Peak count image (b) shows peak count
of tumaor is higher than that of normal
thyroid, But MTT image (c) shows
washout of tumor is delayed compared
with normal thyroid.

FHL 24 2 HI5E (&7)
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|| Fig. 13 Follicular adenocarcinoma
al) time-activity curve (orange curve is
| | 1 TAC of tumor, pink curve is TAC of
. | -,— i ",-i;_ ||{ normal thyroid). b} peak count
?:I image. ¢) MTT image. d) P.C. (in-
creased type)

iy 1 1 . ol
| g ‘af i Peak count image (h) and MTT image

show peak count of tumor is high and
washout is delaved compared with
normal thyroid.
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DLi1.23ELEERMEDE D EDLL I, Ll
Tyumax (X14.5%47, r-MTT 32.79& wFh b iE
£ L, washout D:BIEE2 AL N5, P.CILETR
%75~ L 7z, functional image Tl fE#E ~® uptake
& F @ washout DEIENA S ThH 5, BHRET
oD X 5 peak count BIEE LR EAEED
Biguds, FIiXfE<, washout 2B 5 G
#2/3ic@E Db bl (Fig. 12),

CREFI 4 ) {ERafssRE

Tmax 34.55 & R peak 12ET 5%, DL
3.01% uptake 2@\, Tyumax (3§9114 & L
BFE VDY, r-MTT 21.87-ERK L TK Y, wash-
out DELELAD bhiz, PCIREARE R L,
functional image % BB FH I T &5
CEWEESAH D, T HIcFE o washout 2523
LTWAZERREATWD, DX 5 ICEMNER

DFI1/ I FEHD uptake 735 <, washout H5EBEE
THRRRED BRI (Fig. 13).
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scintigraphy & 2 Fffe}# @ delayed scintigraphy
DEH O REMOEFC B EHEL TV B,
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study 1T L, £OFAERRITL ..

TAC % single exponential i fit &85 Z &1z
Ly, REEOENCEL- LW END S
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EeD 7 4-2HHL, REHOEI YA
o, FDFER, uptake DFFE & LT ix DLIT,
washout D & L T & Tyymax & r-MTT ic
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Table 2 a) tumor thickness between benign and
malignant b) distribution of tumor thickness

a)

benign tumor malignant tumor

tumor thicknes

(M+SD) 2.20+0.53 1.98+0.88
b)
: " number of number of
Tumor thickness benign tumer ————
2
0—1.0cm Pl
g |
11
1.0—2.0ecm 5 P9
f:2
10
P:5
2.0—3.0 5
cm .
02
3.0—4.0cm
4.0-5.0cm 1_
o1

p: papillary adenocarcinoma f: follicular adenocar-
cinoma o: other

Ez bh b, THEOIEBFERCIERIRE, B
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Ttz 1O TOLDITEMTH D TRENENS
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washout 2BEE 3 AR 235 5,
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RET, ERBEARLAOIIBEAEEHTHD
ENCEHERHTH - 1o,

5) EMEIESE T uptake 7375 < washout A3 >
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