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Diagnosis of Thyroid Nodules by
Doppler Ultrasonography: A comparison
between color Doppler and
power Doppler ultrasonography

Kouichirou Naruo, Yukio Miyamoto
and Shimpei Tada

The purpose of this study was to assess the usefulness of
color and power Doppler imaging in thyroid nodules. The
following 4 items were compared between malignant thy-
roid nodules (34 cases)and benign nodules (51 cases): 1)
vascularity; 2)distribution of tumor vesszls (none, marginal,
peripheral, central); 3)nature of tumor vessels (tortuosity,
interruption); and 4)FFT analysis. The distribution of tumor
vessels on color Doppler images, nature of tumor vessels on
power Doppler images, and the indices of PI, RI, and ATI
in FFT analysis were useful in making the differential diag-
nosis between malignant and benign nodules. In terms of
vascularity, including the distribution of tumor vessels on
power Doppler images and nature of tumor vessels on color
Doppler images, no statistically significant differences were
found between malignant and benign nodules. Power Dop-
pler irnages depicted tumor vessels in more detail than color
Doppler images and were considered to extend the applica-
tion of FFT analysis.

Research Code No. : 504.2

Key words : Thyroid nodule, Ultrasound, Color Doppler,
Power Doppler
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FIRIREE R B O BRI, BEY¥, CT, BE-F
BEEBRES 2 POIITbRTWE, L2 LD bEES
WX, RMENOEBINICH 2RERTOLOMEDL AL
NBAS, BREETIE, EEEE RN LRI, #Soh
W, CTRBEERE BT M), EEOERTGHOR
FIE L, BMEMOEMCLHEEEERITH LD,
W0 BHEEIC IR R A 52, 4], ddubiud RS
PR O BEEROEIICBWT, 79— F77—-E 0T
CD#:) &3 — K79 — i (LU TPDEE) OF M2 #igt L 72
DOTHET 5.

HRBELUVFE

gL, LBEIZBVT, 19944E9 H X ) 19964E10H 122
T, CDiEZE 7243, PDEARATEN, TOR, TREHMES
VTR S A RIS 34, ARG £ oA
Fa@ 2 il S - RYEIEEMEE BS 1B DEI85HITH 5.
FLAERER ZS 1609 7 BRI B & OHIRE HohiEtT &
n, b o444z, ffZIC TR SN B, HizE
OFEEE L TClass 1~3D b D& B, & L7z EiEEE
34floPIi, FLEERR27H, BOREHE 3 41, EkY > vE 2
fl, W2 FlITH L. BEERESIFIONFIE, EiahE
360, BREEREFIRARAE 4 51, MFLFEICT, Class 1 DbHD 2
fl, Class2 D% @40%, Class3 DL D2 HITH A, JEE
R, /0. 7ecm, #:KR5.3cm, Fi92.67cmTdh - 7z,

D EDEMIZoWT, REMEZ B L UMRZ 2%
b, ¥F, BE— FMELIREL, KIZ, CDEXIIPDEEIZSE
VF B RESIMTE S 2 i L, B, R B TERAIZE <
i ST w2 EE IS 12 Sampling point % #% %€ LFFT
(Fast Fourier Transformation) 4T % JifT L 7=, FFTH#HTO
T A= —¥ LT, Vmax (PHEHIREITHE), Vmin (LR
AR oE) , Vmean (BRI ML #EE ), PI(Pulsatility
Index), RI(Resistive Index), ATI(Acceleration Time Index)
PHIE LAz, BB, PUX, U S &R & IR R i
HWOETFEMPERE TR L0, RUL, B & &
EEDEZ FRmaE TR Lz b ®, ATHE, — (AT
P L /=B O E)4 (acceleration time/periodic time) T
%. E8SEFID D b, CDEH AT LG, 696l (B
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JERI435, FEERES2660), PDIE:EZMGAT L7 iEniE, 4941
(RYEIER296, EMEMES2060), CD#:&PDEOM F % ifT
L7SEBNE, 3360 (RMERER2160, EiEEE1260) °h 5,
$ 72, CDEIIIPDE# V- CRRTIRNT ASHAT X M7= fEfid
7861 (RAEMERI466Y, EAENES260) THAH. &b, AR
L, GE-YMSHLOGIQ500(7.5MHzET-1) =7 A% + +
—fEH)T, F7I9—=412, MTI 74 V¥ —, PRFS%%:8
HAFL, &b A X0 % L, poMFEES I+
HENTWBIRETHREZ T L 7.

RYEER, EMESEN UL TOEBIZo>WTHRE L.
1. EHOMAKESRE

CDEEDAT L7z RYENER435), EvEg 60,
BEOMFE T2 & MG L2, £72, PDEDFTFHR
7 BYENER296], EMMESR20BIOM T, EEOMmiE 2 &
(2D SHBHRE L7z, RICCDEMTThNI69BIIZ DT,
HESFAEA2.0em:RiG DFE (1361), JEEEE2.0cmbA LB (56
B D 2 BT, FBCIER O MEE 5o X Hlkat
L7z, E7:, PDEDITON49FIIZI oW T b JEEEA
2.0cm A O EE (1061) & 2.0cmbL OB (3961) D 2 BEIZ 4
i}, EHOMRESEIC>EEBMRE L. X512, CD
&, PDIEOWENITSN336I20%, CDE:CBITAE
BOMFAE 5 =& EPDIEICBIF 52N & 2 IBHRE L7, %
BEFHOMBESTREOFEMIZH 2o TiE, LTOLS %
Vascularity score (222 T0~4D 5 Bt Tscore 1k L 7.
Tabb, MREFOLELBDHOLNLE VDL D% Grade 0&
L, bTPI#DS LD %Grade |, HEEDMFIES %
5 b O %Grade 2, nF':@II[lmL‘qu’i‘m. 5 b D% Grade
3, BELABEOMKEST 2D L D%Grade 4 L7~
(Fig.1).
2. EEMEDHH

CDEAMTh N7z RYEREE4351, EvEgReBIoM <, IE
BB DA & MG Lz, $7:, PDEISITDAL:
RYEIER2961, EMIES 2060 T, MM o546
SIBMG L7z, 2RI, CDEMThII69BIzoWT,
B2 0emAKiH O RE(1361), 2.0embh OB (5661) 0 2 Bz
ST, RARICEFILEOSAIZO S EBRF L. 25
2, PDEEDSATHONIZA9BIZDWT b, EEEDS, 2.0cmk
DT (1061) &2.0cmBL LOBE(3961) D 2 BEZ4M T, Bl
BORMIO SRR, B L. 428, EEnEo

BHNG = HUTOTEAFULRE L. B1b, S
M D SN v b D%, None, MEBEELEHID A
$AHLD%, Marginal, [EREODIFEMOHLIL, DGE L 5
Iﬂ BZDAHIA S B b O % Peripheral, JEEEHLLEBIZ ML D

BOLND S D% Central & L7z (Fig.2). %8, 4lbhb
hm&ﬂr LZFEBNIC I, M Bt o7 b0k
e C, FLEER & b Deystic mass DS b, FLEEAMST O HLL
iﬂ‘[ﬁ” LJII] AR B34 idcentral & L7z,
3. BEMEDET

CDEEOA TN 7 BAEER436], ErEiEE 6B T,
A TEAEY A IESFILE (Encasement % 7RIE S ) (Fig.3) @
BT & RS L 72, 2RIC, CDEOfFbI7: BikiEsE
43051, EHES26FOM T, *7-PDEOITHN: BYEE
2900, EAEEG20B OB CESN LR, 7T 2 maE

4

(Figd) O MBI % et L 7.
4. BEBINE DFFTHRA

CDi% X ISPDEEIZ TRFT T AT b B Efde), &
PEMER32BIOM T, PI, RI, Vmax, Vmin, Vmean, ATI®
FNT A —F — IO EWBMRE L. MEX, Mann-
Whitney's U testlZ TT o 72, [W—[E#i+ T, 2 @TLl LT
FFT AT 5147 S T B FEBITIE, FFT BT &85 2
— & —fliL, PI, RIS BV CORME LA L7,
BNRTGRA=F =D b, BVEENER TRl IS A0
LN B DIZOVTIE, Cut of [EDEMZIT 7. Kiz,
TR 12 & D BB OB S N 23260I2BI L Tid, $L
SEAR2S, BEARAE 3 B, Etk) Lo 2 B, JEHAHE 2 Bl
BT, FFTMTDEINT A =5 —DOBMEIZ D EF EEHD
HHNDDE ERE L7z, a3, Kruskal-Wallis testl”
TiT- 7.

B R

1. BEOMKESE

CDIEAHEAT S N7z RYEREE436], EEE 26610/ T,
MESOMRESTREIZOWT, Rt LAEEITD S A D
=72 F72, PDEOTAT S N7z BYERER20%, M0
BIO M CIES QMG FR2oVT, it bEEZITFD 5
Nahoiz,

RIZ, BEHOKE SI2 X 2 MFESROKETCIE, CD
&, PDIEZENZENT, 22.0cmbl EDORERIL, 2.0cm3kiEn
JEA A, Vascularity scoreld B & IZHfliTadH > 72 (P <
0.05) (Fig.5).

H|ZCD, PDEOW A TbII336i2oWT, CDi:
B L UPDE BT 2 [EH O MAS 5 & % LEGRET L 7275,
PD#:I2 317 % Vascularity scoreld, HEIIEHETH -7 (P<
0.05) (Fig.6).

2. BEMEDHH

CDEEAS TN 7z RYERERE4351, EEEep oM<, I§
BB DA % R L7 & 25, AMEIERE315 2951
(67.4%), EMEIESE266123451 (88.5%) CHESRIH.LER 12 ML
TRz, BUYEEIEA3E) P 14400 A%05% I ELIE O &, B
PERESE 2661 3 B LAFERD A2 ML % 267>, SkIZ, PD
BB 2RO LBTIE, BYEIERR2961236] (79. 3%)
EHENEGE20505019%1(95.0% ) THESEH.UERI L % 320
RAENERG2961 6 Bl7%, Mg I3 LD A, .&%Uzﬂi%
2060 1 BIAELER D AU % 526 7 (Tablel). CDIE,
PDIEVTIUIBWTY, BYEMER, EMREE I EE .G
ISz O SR @D - 7. 2B, BvEEE, Ei
ME#ZIEIZ, PDEET L ) IR LRI 2 32D 2 b OO
BEAT LS L7z, CDEETIE, BEIERRER S 72 13BN iz
e % 5250 BEIEIE, RN EMRE - ~HEt L,
ABICHIETH »72(P<0.05). L»L, PDETIE, BEMAE
BICRWEID AR SN2, $iEtE, HEZEALNLD
27z, BEBAE2.0cmBl OB, 2.0cmEifOBO 2 BIZ5
o, BEENEDOSEC oI BRE LA, Wk
(2, CDE:, PDEWTILIZBT b IEH OS2 15 % 220
5 b DORENRE D> 72 (Table 2).

HAERSHE $59% 515



WRFE—IE fb2 4

Table 1 Comparison of the vascular distribution in benign and malignant tumors
on color Doppler imaging and power Doppler imaging

None Marginal Peripheral  Central

Golar Dopplér Benlign (N =43) ] 1 13 29
Malignant (N =26) 0] 0 3 23
Power Dappler Benvlgn (N=29) 0 1 5 23
Malignant (N = 20) 0 1 0 19

On color Doppler imaging, central vascularities were demonstrated in majority of
benign (67.4% ) and malignant (38.5% ) tumors. Frequency of demonstration of marginal
or peripheral pattern were higher in benign tumors than in malignant ones on color
Doppler imaging (P < 0.05). On power Doppler imaging, central vascularities were
demonstrated in majority of benign (79.3% )and malignant (95.0% ) tumors. There were
no statistical difference in frequency of demonstration of marginal or peripheral pattern
between benign and malignant tumors on power Doppler imaging.

Table 2 Comparison of vascular distribution between masses with less than 2.0cm
in diameter and those with greater than 2.0cm in diameter on color Dop-
pler imaging and power Doppler imaging

None  Marginal Peripheral Central

Color Doppler Less than 2.0em(N = 13) 0 0 4 9
Greater than 2.0cm(N=56) 0 1 13 47
O Less than 2.0em(N = 10) 0 2 1 7
Greater than 2.0cm(N=39) 0 0 0 35

Central vascularity was demonstrated in majority of both nodules regardless of their
size on color Doppler imaging and power Doppler imaging.

EREILELH25H

% =

HURBRE RS B O E{EBW L LT, Bt
k&0, BEFEHRE(ZL PTc, ©'T1, “Ga
YrFTTT7 4 —5%), CTHAE, USHENIT
bhTwag, Y5597 4—-TIl3, hot
nodule # B9 AL, 95S%NRMETH B
Y, BHEROBENCHLBEFHTS
%Y, LirL, FIRBIEEO KT % 5D 5
cold nodulelZ2WTliE, RYEEEMHOER %
1) ki, HiETH s, VTV F77
7 4 —Tl&, delayed image?s, EMEEMED
ElC Lo L oWEDRON LA, 4T

b, BN, RO TIERW
U, Gay »F T T 74 —b, Bk Uox
i, Ko 1R B ICEET %75‘ &
RIRIE AR L, EPEIESS fERA 14
BT H5b DT> AW,

CTHA T, e BEiatbng i B,
WiFAEE, BRPICAIKILE M ) FLEIRD
MGt DR, ) v SHilER T D S
MEsg 2 2%, EOTREEATE DY, L
T 2 SHERS R P 2 VIR £ R
T A VI IRIE & # & o B 5 2R T H
L. WRRCRATIRAGIZFLEER IR & S h
5h5, FNEMANEL, i, FRIROE

3. BEMEDE BEXE L, CTTEDPZ-TREL LTV, F72, RS
CD¥EATh 7z BENERE436, EHAEE 2660 M ClE% FIRAbIE, BETHLESTOALN, FOMEIIELTH
M Ti#EHd 5 M5 (Encasement Z /M3 5%) @Hﬂfﬁgﬁﬁé’ﬁt n, ﬁﬁu&: ITEH Tl Ay,
ket Lz b 2 n, RUEIEEA3HId 8 f, MErERES 260 H ARk (43 0 HUIRIRAS BB i e A W A6t 1 K AUdB
m%f%h,ﬁﬁtﬁﬁ%ﬁﬁ?ﬁﬁ%uﬁb%n&# %—btmﬂﬁiﬁmﬁmu fEFE P o H IRAL (B IR %
7z(Table3). *kiZ, CD#E:3 & UPDEIZ THESN DR, i %, KRAARE, AHRMETAEERR), SR o— (REE
179 B I O HBUHE 2 BYETEMER C B L7, CcD#: B, $Rpltk~ Dt (oo —80 LATEMTR), B
Tid, BYERES43615 1 41, FErEEE2660 3 #ic, PDEE i~ OREIT R oA, [E O OREE LR LIEHEERT
Tid, BYERES2960H 1 6, EEEE2060% 5 612 JE Bk oThanTwaY, A 0HS 2 LSRR
WEATS B IEHLINAS 2 3 72, CDIETIE, et l, BMEM D70~90% % 530 % FLEERE TS IEB £ — MDA THIE
M CHBBEE IcFEEIRO SN o7, LHL, PDiE PEEBWCTE DI LAZVA, WIREDHITIZRRIE & X5
Tid, PSS B TR, 1T A IME O - DO VEDSHAENEY, Lizhio>T, FIRRERENERE
BB XA BT o 72 (Table 4). HROBSWEZH BT, (EEOBE— FEOATIE, B
4, [EEMEOFFTEMT PEEMEDERN I 0 & i 2 kv, F2T, 40, bbb
FFTAT % 3647 L 72 RAENERS4661, EEIEE326 O M T, i, BHEE N T 7 -oFHEOBE 21T 7.
PI, RI, ATI, Vmax, Vmin, Vmean®D%/¥J5 A — ¥ —|ZD CDED AT & N THh S oL, ORI EEEEL,
SIBHET L2 & 25, PIOfEIE, RMEMERL.07 +0.406 (FF BAEIES RS EOMRE T2 AT S &) ENAD
JYME £ BEERE, LUTERR), EMEMES1.60 £0.723, RIO 7zt LA L, i4E, Shimamoto b D IZALNS &9
fliix, EMEMES0.636 +£0.129, FEMEAELF0.749 +£0.115 & (CBRIEARECRARAE, BREEC D, HURIRE & RS0 mmES
PERESS (X BAEIER I A B ICEE TS 572 (P<0.05). FHTHIERDDH L EOWELRDOSNHY, AECDEK
7z, ATIOfEIZ, BYEES50.215 +0.068, EHEEE0.144 + UPDEEIZBWT, B & B oMt E 5 &I2ow
0.057 & MRS NG IS, FEICEETH 72 (P THEBHMRET L7245, CDiE, PDikdkc, RYEEMM TZEIEER
< 0.05) (Fig.7, 9, 10). Vmax, Vmin, Vmean 22T HoNhdhoiz, HEALOMEERIZBITAMEICLN
i3, EMEEMMTHEEZRED 2o/, E612, 7 i, :?LE;EE TENaRE, IRARIE, BRAEREERDIRE D VLT
SEAE2SH, WORESE 3 B, ) LoNHE 2 B, 9ERHE 2 o b, (FLEFHE100%, HHaHE100%, HHakiE66.7
M THIST A =% —‘ﬁﬂ‘i_ﬂ SHEBRE LD, wihdF %, ﬂ:‘i&lliﬁ%’zlkllv%ﬁﬁleO%)Hﬁ-}ﬁr’]Im DIGHNFEDH ENT
BEITRO SN h - 72 (Fig.8). WBY F7z, WEEBRE OB OB ALY, MANE A
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Table 3 Demonstration of interrupted tumor vessels in benign
and malignant tumor on color Doppler imaging

Interruption of
tumor vessels

Interruption of
tumor vessels

+ —
Benign (N =43) 8 35
Malignant (N =28) 10 16

Interrupted tumor vessel was depicted in 8 of 43(18.6% )benign
tumors and in 10 of 26(38.5% ) malignant ones. Although frequency
of demonstration of interrupted tumor vessel were higher in
malignant tumors than in benign tumors, there was no significant
statistical difference between malignant and benign tumors.

FWRPAOEICHEE L TWwENF =L (Db L
TWAY, RS2 X AUTH IR BAYEIEE & EVEIESE & 3 1
B R IRBRENR O LT &3 % 320, RMEMMcE
BENG Do LTWBEY, Lizdio THEObitbho
CD#:B &L UPDEIZ BT B AEFILMEERIC X 27RH S O
HREE S O_EHIRIRBIIR O Ml E O#E L —3HT 5D
DTHY, Shimamoto 5 DCDEELZ L AHEHPDEIZBWT
b—HTHODTHLILERTIDEEZLND. 4
DbLNbNOREFIIBWT, EEOMIEES& »EEE:
B CH &R AT b Nl b o B HIE, oSz
XL TbhbhbhoHW/I-0 ER F 7T —E8 oMb
FREANE S M) b LT O MRS OB A5, i
HEBRAE LS 3517 2 M/ DOREIR DI % G TRIFICIR Z
bz Lild B LBbhs, SMOKETE, EEoMm
METRIE, BHEMIY IEFOKRE SIKEL, BY
EMOEIIZHERA TP 7. L L, PDENICDEICH
L, &0l zfts 52 LA EETH ) FFT#
OB Z LT A ETHAEEZ LN (Fig.11, 12).

CDEEPDEDOWTNTY, RUMERE, EBrMEEIIC, IE
B ORI ERNIE 2R 5 DOHEENE» -7, £
72, CDIELPDEZF L 7-& &, BYEIER, EiiEgitic
PDETIXCDE: & 1) BAZJER . LEBIC M % 726 5 & D OB
EEA LR L7z, Thid, PDIEICBIT B Ml s o BT
HERLTVWAELDEEDLNE, 4HEObLNDONOWRET
1X, CDIEIZBWTIE, BERLDGE F 7213 B ER o A2 i
YA LEEE, BYUERIESEE A E IR T
Hotz. LHL, PDETIE, BHEREICEHWER A SR
7298, MET EAEETFEO SN d o7, HURIRIER o1
EEHTRE LT, WHARAE, B X OWRERE S RIE S 1
MBS ASRERD 6 N5 ATHIRIRFE I L A AT 4 L
TWw5Y, 4EObNHbNOIRE T ERROM LRl -0
(&, PDIZIE LMt R EE A% 5 CDIEENZ BV Td BPEAER
D % AL HESE . CER D M AT T & B WIERIA S - 72
ALELNG, PDETHEEENHO SN2 BRE L
T, MFESHINEED LRI X ) CDECIE . LERIC A
RSN WERTOPDETIIHE ENL X IThoTs
A, F700%, PDIENHAT S NIEBIASEG DL % b o 12
%, FEBIEDSZNIEPDETH BIEEMM THEENAS
NoDh, SEBIRFPLEE B,

JERE P OER IR AR S WRE & LT, #ako

Table 4 Demonstration of tortuous vessels in benign and
malignant tumor on color Doppler imaging and power
Doppler imaging

Tortuosity (+) Tortuosity (-)

Y Benign (N = 43) 1 42
Color Doppler
Pl Malignant (N = 28) 3 23
Beriign (N = 29) 1 28
Power Doppler
Ep Malignant (N = 20) 5 15

On color Doppler imaging, tortuous vessel was depicted in 1 of 43
(2.3%)benign tumors and 3 of 26(11.5% ) malignant ones. On
power Doppler imaging, tortuous vessel was depicted in | of 29(3.4
9% )benign tumors and in 5 of 20(25.0% )malignant ones. There was
no statistical difference in frequency of demonstration of tortuous
vessels between benign and malignant tumors on color Doppler
imaging. But frequency of demonstration of tortuous vessels were
higher in malignant tumors than in benign ones on power Doppler
imaging (P < 0.05).

FALAE 2 b s, A RIObIbNOMRE TILER Sk
B L 2 o 72 DI - 72 HCDEED AT & 72691517130
B CEAE 1 5, BME2961), PDEEATHEAT & M7z49f 144 (B
M1 B, BB ICIERA I RO ZE{LE D7, CD
EZB W TII30FI OEIEDOZAL 2 ) B O 5 L1941 (63
%) \Z BB A P BB O FEEEPEER - I LS 5 & iR 72, 3R
DAL T 2395812 DT IE3361 (85% ) L2 HESE b0k
IZMLFfES 2B 7. CDEICBWTIZENSEO T L &4

JERL, Pied 2o IEIRTIC He U BB R L I % 200 % 45
EMED» 272, PDIEIZBWTIE, 146D L% 1
D FERO 5 51260 (85 %) \ZHEHE . LB D FEE M ER 4312 ML
EE RO, BRMOZE LD R VISEIZ DWW TIZ30
B1(85% ) (- fE IR IS RS 5 2 788 72, CDILIZIE LPD
EOMFHHEESERLTVWALZ LIZE{MbATW2E
EThA. PDEIB TR O LRI
HEDZEAL ALK BER D kb 2 W & %2 GBI
FEhGRooNsl LERELTWA, SRObiLbho
WMET L72EBITCDIEC B\ T RYERER I AEMERE S 2 L LS
JEARER F 7213 E L O A LI % 5HD B B RE AT AT
Moz, COEATON/4360 BRIEIERGD ) bEEO%
L%k B AT296175 - 72 D123 LCDEASTh =260
EMERD O bERMOZELESES BES 1 Fitho 72

EHEERD 1 2EEZLND.

EFLIRAR MR 0 AT AT R & LT, R TIX, Bk
MINZ BT A EHAME O, AT, S L sh
TwaY, 4, COERUPDIEICT, EHANTEMET 510
& (encasement X /RMES %), MEEMNZRM, #ATS AMED
HBEHEICRUEESEM THEEENS L0 E ) LG L
7. BEFEMCIRMET 2 ME OB IX, BHEE TR
BVWEMAERD bhiods, #EtL, FEEREO oL,
o7z TERAEIER, 792 M0 HBEEL, CDEEC
BWTIIRHEMEB CHEEZTRO N o7z, L
L, PDEEICBWTIE, EMEEGE, BEEEIC-EFREIC
BETH-. ZHBMEEZICBWTRR, T 510
AR I TH B D L —F L T 5. PDEEICE
\F % Ifilffimapping Aisensitivity (£25% & [\ A% REEES O &
HICERTH A Z LHRBENT, SEIOBKRETIE, BIR

HARESEE #59% 615




R fazdf
Vascularity
Score
|

Grade | Grade
1 2

Grade | Grade
2 4

Fig.1 Wascularity
sCare,
Grade 0: No vascu-
larity, Grada 1: Mini-
mal wvascularity,
Grade 2; Moderate
vascularity, Grade 3:
g _F:"_"'L,. High vascularity,
-- e Grade 4: Markedly
- high vascularity,

Central

Marginal Peripheral

Fig.2 Classification of tumor vascular distribution,
None: Absence of vascularity, Marginal: Peritumaral vascularily, Peripheral: Peripheral
vascularity, Central: Cenfral vascularity.

R M D TS P9 T4 2 oD - Bt & WM
[, mESRE B0 S KRR (FLEEM02 ~06%, HAEHR
GO% )N Z T L (TR L, T, ARSI i
@, A TEG, 742 MEFOCDER UPDEIZ B
SHMBHHAE S, PDECH REIRRE - < EIZEiTH -
ois b dede b S MR I A B RAER (FLEEMRSE ~92
%, MRMG0% ¥V AL, FLOERTHE, CDERSL
UPDEIZ BT AN oEE, Bl efTodEbikil
TERIC vk o EEIL, CDEE LUPDEEIC B I
mapping Tld, BHEAMEFAHEOMEE L D ISz H ]

Fig.3 58-year-old man with papillary carci-
noma.

Longitudinal scan shows a huge and inhomo-
gensous mass. In color Doppler imaging,
entering artery is interrupted within the thy-
roid mass, suggesting vascular encasement,

Fig.4 43-year-old woman with papillary car-
cinoma.

Longitudinal scan shows inhomagenecus mass,
In color Doppler imaging, torfuous vessels are
demonstrated,

i S S Z LA MTIESE {, Mfimapping D22 -REAED*
EOTRVWC LiCRET A O EFL LN S, Milmapping
=BT % g OE LA F 77— ERo4iEaRm
FEbNS, F, Mifmapping THEH S A5 BT
KRICETHY, ZRTHEMECRESEHETH -2 8
b, COERUPDENMFER I LE-LFETHLLE
bivdh, HMEMEFO=RTFRFEICL D EELEFOE{TO
B L VER LA LRbLNIES, RS OCDEYH
T, PRIREANE 10 8 IEEE T,
FramEr@Enis L, MERECSIT L HIHE- 12
IF—F L TwaER, L& BPDEEIZBWTILMEE o
ey, MR SHiE T S lE L IEEEPT T 5 i

FHIIELH25H

DEBIAAATFETH S, - TPDIEOIThILERIIZow
T, MEmEEfrs LT, FBih, wiT+amFosth
PR LA, 7, R | - Y e A A AT
RELT, MEOLTERN DL, Bk F 77—
DI mapping O 22 W 5-HFEAME < HEREE £ Bbhuiit =
fThidai:.

BAENERTaem, EMAEE MO T, EEmnEOFFTT
(22w TORETI, PI, RI, ATI, OFH3F74A—%—7T,
BYEERMTHESE E Sl Pl RUZEMATIE
FEBTELEEE L THLATWS, PHRIPIESEER O
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Fig.5 Comparison of vascularity score be-
iween tumors with less than 2.0cm in diam-
eter vs those with more than 2.0cm in diam-
eter on color Doppler imaging (A)and power
Doppler imaging (B).

A: Vascularity score of tumors with more than
2.0cm in diameter is higher than those with
less than 2.0cm in diameter an color Doppler
imaging (P < 0.05).

13: Vascularity score of tumors with more than
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2.0cm in diameter is higher than those with
less than 2.0cm in diameter on power Dop-
pler imaging (P < 0.05).
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Fig.6 Comparison of vascularity score of 33 thyroid tumors on color Doppler vs. power Doppler imaging.
Vascularity score of 33 thyroid tumors on power Doppler imaging is higher than those on color Doppler imaging (P < 0.05).
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Fig.7 Comparison of Pl, Rl, ATI between benign and malignant tumor.
A: Pl in malignant tumors is higher than that in benign ones (P < 0.05).
B: Rl in malignant tumors is higher than that in benign ones (P < 0.05).
C: ATI in malignant tumors is lower than that in benign ones (P < 0.05).
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Fig.8 Comparisan of Pl, R, ATl between each pathological type of malignancy (papillary carcinoma 25 cases, medullary carcinoma 3
cases, malignant lymphoma 2 cases, follicular carcinoma 2 cases),

A: There was no difference in Pl between each pathological type statistically,

B: There was no difference in Rl betwean each pathological type statistically.

C: There was no difference in AT| between each pathological type statistically.
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Fig.9 55-year-old woman with papillary carcinoma. Fig.10 48-year-old woman with benign thyroid mass (Class 2).
Longitudinal scan of the left lobe shows a poorly defined hypoechoic Transverse scan of the right lobe shows a well-defined hypoechaic
mass with internal calcification. Blood flow is depicted in central mass. Blood flow is depicted in central and peripheral part of the
and peripheral part of the mass. In FFT analysis, Pl and Rl shows mass. In FFT analysis, Pl and Rl shows
high value and ATl shows low value, low value and ATI shows high value.,
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{A)
31-year-old woman with papillary carcinoma.
Transvarse scan shows a poorly defined hypoechoic mass, Power
Doppler imaging (A) depicted more lumor vessels than color Dopplar

(Bl
Fig.11

imaging (B).
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Fig.12 50-year-cld man with adenomatous goiter.

Transverse scan shows a inhomogeneous mass. On power Doppler
imaging (A}, blood flow is depicted at both central and peripheral
part of the mass. On color Doppler imaging (B, bloed flow is
depicted only in paripheral part.
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i‘—'ig_‘ls A: Sensitivity, specificity and accuracy corresponding to each Pl cut off value of 1,15, 1.20, 1.25, 1,30 and 1.35,
B: Sensitivity, specificity and accuracy corresponding to each Rl cut off value of 0.80, 0.65, 0.70, 0.75 and 0.80.
C: Sensitivity, specificity and accuracy corresponding to each ATI cut off value of 0.16, 0.17, 0.18, 0.18 and 0.20.
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Fig.14 45-year-old man with malignant
lymphoma.

Transverse scan shows hypoechoic and ho-
mogenaous mass in right thyroid lobe(A].
Power Doppler imaging {C)depicted more tu-
mor vessels than color doppler imaging (B).
Blood flow is depicted in central and periph-
eral part of the mass.
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