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[ Abstract] Objective To investigate the findings of contrast-enhanced ultrasound for papillary thyroid
carcinoma and its pathological bases. Methods Seventy two (72) patients with thyroid nodules underwent routine
conventional ultrasound and color Doppler examination, and 86 nodules with TI-RADS >3 were examined by
contrast-enhanced ultrasound (CEUS). Histopathological examination was kept as standard reference and the
findings of CEUS were analyzed. Pathological studies of all nodules were made after post-operative CD34
immunohistochemistry staining examination. Results Of the total 86 nodules, Adler CDFI classification grades
were; grade 0-26, grade | -34, grade []-23 and grade [l[-3 nodules respectively. Enhancement pattern on CEUS
showed that there was low enhancement on 71 nodules, iso-enhancement on 12 and high enhancement on 3 nodules.
The differences of echo mean intensity, the peak intensity, area under the curve for enhancement intensity and CD34
count between the nodules and surrounding tissue were statistical significant (P <C0. 001). Conclusion Low
enhancement pattern on CEUS is the most common finding for papillary thyroid carcinoma, which is related to the
difference of microvessel density between the nodules and surrounding tissues in papillary thyroid carcinoma.
[Key words]) Papillary thyroid carcinoma Contrast-enhanced ultrasound Microvessel density
FROR i 3L Sk IR 988 (papillary thyroid carcinoma,
PTC) 2 AR IR HE O e AR R L S
A PTC Y & A 5 BT dy 98 [ HUIR A
22> (american thyroid association, ATA) il & 19
CHUIR SR &5 755 Fn o3 A B HUIR B8 1236 F8 v )b, B S
JE HURIRES T ) EEE R ek A Tk . A A H | EBE5EE
1970 TR B AN 53 B8 5 S35 A PTC i 8 '

LW RBE T R E EEANE. TR B &Y 1.1

density, MVD) # 47
o B A AR AR

— AR

FIN A (5 . ABFFE X 72 61 (86 45T PTC
CEUS #:# . 451 PTC 1y CEUS %5 45, 3f: %
FH PR B A e R0 ) L 20 20 9 Ak I /8 %% (microvessel
THE, S8 PTC (18 75 12 W 12 1t

(contrast-enhanced ultrasound, CEUS) 1 7E FF IR JIf
SRS WP B A TR R TR AR AT L AE TS RS LT
PF A7 PR U 28 23 sl e, B2 3 5 RIEE 75 T R R S

xRS THBHE R I H (No. ZH13029) % Bl

A 2012 4F 8 % 2013 4F 3 J P01 K245
P2 B bR A 2L AR A BRISCIA 19 PTC /B3 72 91 (86 A
S5, Bk 14 0, Lotk 58 L P AR IR (429, 8)
2(23~82 %),
1.2 BEWERZE



998 PO R 2 2 i (BE 22 D

545 B

A AL 2% K ] Philips TU 22,483k L12-5 FlI
L9-3 3k %K 5~12 MHz fil 3~9 MHz, &
A B8 3Kk J5 A T 78 40 2 8 200EE L SE F AT HOIR AR B 3
T Ib EL 25 1 A R S R A A A T Y R R AR T
FIRE 75 AE A, R EAT45 97 19 Adler ML 40 .
X T e S S B ORI S AR I RO R 52
(TIRADS)™ =3 4 45 47, i#f 417 CEUS #; # .
CEUS % ik b S AH 18 % 185 5% 4% 14 - MLARHE 0 (MDD
0. 07, 75 i 5 7 O Bracco 23wl By A A 4E
(SonoVue) , %515 WLEL BT 28 Ji i ik 1 A 3 5% 71
2.0 mL, ¥ & 45 15 1Y fe K YA T Sy 3 52 0L 4 1 1
FE A R B AL e R AR 150 s, R
QLAB & & 4k # # /F # 47 Gamma-variate 43 ¥, F
By /n) ) 4515 R RS X, I DL JE I A U S S R 4y
Wr S50 45 - ¥ 3 B (echo mean) | W5 {H 5% & (peak
intensity) F1 g 2k T E X (area under the curve) 4§48
B o
1.3 mEBREF®

HHALE A HE e 0, U) Jr # Sy 4 4k SP ik #
MUER A2 R #E47 40 B, ENVISION & {4, 95 A ks &
e WL K B VB R . MVD Y ) E 5
¥ Dako 2 & B/ R PT A CD34 B 5g & Hi 4K
(1:25). 58 Weidner 37 JE 47, RIJEAE 40 585 F

1 {RE5EEE) PTC

Fig 1 Low enhancement pattern of PTC

SRV Fr BB A0 B 2 1 IX B, FEAE 400 545
T RGX S BN 3 A BT B e A Y i A AL
JUE R T 8 LU M L R AE N 2F IR BB X Ry A7
BENUZ BT ¥R A BRBO BB EAE R
MVD A,
1.4 Sit=EFHiE

PRI o ts Fom, 4l BRI ¢ /5,
P<C0.05 W ERA G L,

2 HER

2.1 PICETHENBERE

Iof FH AR R AT 25 KNI R 25 e K AR
4~35 mmCFE¥(10+5. 9) mmI,<<10 mm BYZE T
60 4~,>10 mm BY45H 26 4>, K4 Adler Il 4>
2,86 P PTCE5 7m0 N0 H (B 1A)26 4>, 1
P34 Mg 234, M (E 2A03 4, 45171 TT-
RADS 434 :3 9% 13 4,4 9% 26 4~.5 9% 47 4,
2.2 PTC &3 8y CEUS X Gamma-variate 43 #

IEH HUR R4 U0 CEUS R 38 5] — By
58 5 LA ] B2 2800 1 5 R R O 2 IR, 85 Y ) e iR R
53R TG K iR IR R SR L SE Y SR ORI S 1Y 9R . Gamma-
variate P T4k 2L ARG 1, R R A b A
21,86 1 PTCH5 15 () CEUSHY 58 5 FE 43 71| hy 1% 3

,‘«) AiF T NS

B2 Siggslp PIC
Fig 2 High enhancement pattern of PTC

1A,2A; Adler CDFI classification (1A; grade 0; 2A: grade [ ); 1B, 2B: Enhancement pattern on CEUS (Red line: Nodules of PTC;
Yellow line: Surrounding tissue); 1C,2C; Microvessel density (MVD) of PTC (SP X400); 1D, 2D: MVD of surrounding tissue (SP X 400)
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Table 1 The CEUS of PTC and surrounding tissue

PTC Surr.()-unding P
tissue
Echo mean (dB) 12.194+2.57 13.45+2.70 <0.001
Peak intensity (dB) 15.7341.62 16.69+1. 44 <20.001

AUC (dB - s) 1917.964329.72 2 047.06£329.78 <C0.001

AUC: Area under the curve
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Table 2 The CEUS of low enhanced nodules and surrounding tissue

Low Surrounding

enhancement tissue P
Echo mean (dB) 11.98+2.48 13.47+2.57 <0.001
Peak intensity (dB) 15.47+1.46 16.65+1.43 <20.001

AUC (dB -+ s) 1874.634327.12 2 004.134+£363.03 <C0.001

AUC: Area under the curve

x3 LHBEHFTMEEMELN CEUS I5RD

Table 3 The CEUS of iso-enhanced nodules and surrounding tissue

Iso- Surrounding P
enhancement tissue
Echo mean (dB) 13.454+2.95 13.64+3.10 =>0.05
Peak intensity (dB) 16.7941.94 16.98+1.67 =>0.05

AUC (dB + s) 2 106.194290.79 2 112.944256.13 >0.05

AUC: Area under the curve
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Table 4 The CEUS of high enhanced nodules and surrounding tissue

High Surrounding p
enhancement tissue
Echo mean (dB) 12.0142.56 11.1742.91 =>0.05
Peak intensity (dB) 17.524+1.33 16.7940. 62 =>0.05

AUC (dB + s) 2 190.594139. 46 2129.5488.52 >0.05

AUC: Area under the curve
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