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ABSTRACT

This study evaluated the usefulness of the elasticity score and strain ratio in the differential diagnosis of benign
and malignant nodules in thyroid elastography. We performed a retrospective analysis based on the results of fine
needle aspiration cytology. The Chi-square test and the Mann-Whitney U test were used to analyze the difference
between the five degrees of elasticity score and strain ratio according to the benign and malignant thyroid
nodules. ROC curve analysis was used to determine the elasticity score and the best cut-off value of the strain
ratio for the prediction of malignant nodules. There was a statistically significant difference (p=0.000) between the
homogeneity of the elasticity score and the difference of the strain ratio between the benign and malignant nodule
groups. On the ROC curve analysis, the elasticity score and the srain ratio for predicting benign and malignant
nodules were determined as AUC 0.842, 0.700, cut-off value 3, 2.49 (p=0.001). Therefore, the elasticity score and
strain ratio may be useful in the differential diagnosis of thyroid nodules.
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II. MATERIAL AND METHODS
1. 794

20169 195E 2016 129744 Habaq] P oo
QE Lﬂom 2 F @xm EI R

(o} ofr W N O
o ;‘5 3 FE —l; ™ JE
2 o o o o
ﬂ‘ ok N [“_4 F

2 =

o fo o R

@ o > p o

O I ">:‘

o 3 & td

= g 22 2y

ey Mo ru

re bV i

o, of 2 rf

oL o o o

N

[\S)

oR

g o

=2

oz

o

t

2

%2
oy

N}
—

R R

WA a3 HARSE AARE SRRSO
HITACHI HI Hitachi Aloka
Medical, System, Tokyo, Japan)®] 5=3}52] 43
gZ2} 5~13 MHzZ o]&g].oa];} A A A o)
el B-mode WS 5% F LI FFAE
o]-g3lo] AAIZE = H(real time freehand technique)
© 2 Fig. 13} é‘% S xS S G553
o]wH 7}on] EE L fr%% 50~60 AEE

Vision (Ascendus,

strain graph—“ ZA] o] %L%QE A=
ol A 100AFele] MelE 7HAH, B
Gepgeh, muUgel 5
B-mode F&3}, LEZ B 253 Fito
E = (dual mode)Z XA H T} €A

2o W E Jrd upe} wWIbgo| A T
2ALRE FAET AW o=w THE
(softest) FZF oAM= WA 71 ©m-3k(hardest)

24e TH, B AR 2H S 220 FA

_ Str. Ratio
Str.Ratio

Fig. 1. Example of elastograpy.

2.2. E}/\q LS e

o= T
WA Aol gk e 5

oral 57HA o] Wz Hrhsllck e e 14 A4 A
Al Z2HM 02 wol= A-golm, 242 2543} st

Mol Balola Bl og Kol A$-o =
ZOH"%oﬂ st} AAe] Frbe] 254
Solt}. 47 Ad WAL v o Hol=
rq, d A} FERlA HAAg Bl B9
o ;}Oﬂu} Ueno 51 o] R np2w 1, 2, 3719
34, 5% AHLE Ao w B

0
fr Lo

w 2
gU oy g S




pISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 11, No. 4, August 2017"

] o

El>"
Ou.,
A
=
@)
=
=2
2

3

H & ¥ (strain  ratio)= 2709 I
dd He MEES

Ne A4 HX]/\H]_TL =
145 4o A A1 7
_]

N,
M
(o]
fu
—_ _11)1'
= o
e ;
o

o>
o2

il

Lo, [‘10 r-‘:i
N
°

o

Pﬂ r
(it

2,

o

o

32

£ 5
_‘.‘1—1‘ 08{.4
>,

of

ér
o 2

i)
10
AW S« N | V)

ox 2 rlo o

ot o
b
oo

2
o
o
it
i)
£ o
=

o
Ko
i
A
o
il
£
®
N L)
1-;4 o
Yy i
N
ke =
oo =
i of
2 o
52 12
X oofl 2y
A
o, ot 2
ol >
o g =

E
=
g
&
bt

N

< N

w B

X oo Moo B

L lo
Auiin:}
£
O
2
ol
i
Lo
b
2
rlo
Hu
x
B flo
nl(? K
R
jus}
=

A4 7 A (normality test) S 2 A
A 7N A
fol#Al S 98l &= Hee 7
717 (Chi-square test)S & H]:= Mann-Whitney
U tests AWl B = Hof WEn] o] oA
oo WEkd S Thotstr] 918l A (correlation
analysis) S 2 A]3}5 2™ Spearman 37| 57(tho) &
o] gato] SAFS Atk 1A oA o5
At H A9 cut-off values AAstal BLLEE ¥
7Fal 7] 138l =21 A 22255 4 (receiver operating ch
aracteristic; ROC) =448 Al gjs}glom =43}
1 (area under the curve, AUC), T171=
(specificity) & AFE3SIAth BAA F294 2 p-value
0.05 vkl 455 711 = gAsiglon, BE
F A4 2] SPSS Statistical Software Ver. 18.0(S
PSS Inc., Chicago, IL, USA)S AF&-3}3itt

=
EAAEDAL
z

o
2

sensitivity), 5©] %

II. RESULT
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T ot Ad mE B E JA5 X A7
= Table 13 2ok A A5 17 F 15HoR
FA 7178(94.7%), °FA 478(5.3%) °ldth ¥ %=
Ay 248 F 243 02 A 2217(90.9%), °FA
22%(9.1%) ©1Ath BAE A5 38S 1640
2 G 9474(57.3%), & 7078 (42.7%) °IATh &
AE A5 43S F 10682 44 19%(17.9%),
oFA 877(82.1%) °IATH VA= A 5H2> F 9
Ho g kA 29(22.2%), A 78(77.8%) ©1 o™
A oE o3 2polE LFERH U TH(p=0.000).

S g Ade wE WEFn| ] AolHF
AF= Table 29F 2l A4 Hd2 2.075+
6.14, A AA FHL 6378+148% LEFF O, =
Aoz frol gk AbolE HERH A TH(p=0.000).

229



Evaluation of the Usefulness of Differential Diagnosis of Thyroid Nodules using Elasticity Score and Strain Ratio in

Elastogpraphy

Table 1. Comparison between benign and malignancy in elastic score system.

Unit: person (%)

n Benign Malignant 2
Score 597 407 (68.2) 190 (31.8) X p-value
1 75 71 (94.7) 4 (5.3)
2 243 221 (90.9) 22 (9.1)
3 164 94 (57.3) 70 (42.7) 223.369 0.000
4 106 19 (17.9) 87 (82.1)
5 9 2 (22.2) 7 (77.8)
Table 2. Comparison between benign and malignancy in strain ratio.
Benign Malignant
Variable p-value"
Mean+SD Mean+SD
Strain ratio 2.075+6.14 6.378.+14.8 0.000
1) Statistical significance test was done by Mann-Whitney U test
3 ROC ';1—}1\_‘5‘/}—1 10 R ——
Table 3-& ROC 541 ¥4] ZAsfolr}. 344 24 T e
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H 2
(AUC), 1%, Bol=g F3ldlth e A5 A ,
ol [ b 5
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4%(95% A1 Z]7F 0.81~0.87), Youden index 0.581 r
ol A cut-off gt 302 AAE AT WEHnH] o FA 0.2 ;' 4 - - -Elastic score
£ — Stain ratio
A o] 7k o Eol 0 '
A7 AUC 0.700, T1Z%E 62.11%, 5°1% 68.30%(9 Risfarsnceline
5% A1 G3F 0.66~0.73), Youden index 0.304°] A . 4
& T T T T
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Fig. 3 ROC curves for elasticity score and the strain
ratio in differentiating malignant from benign nodules.

Table 3. Diagnostic indices between elastic score system and strain ratio.

Variable Cut-off value Sensitivity (%) Specificity (%) AUC 95% CI p-value
Elastic score 3 86.32 72.74 0.842 0.81-0.87 0.001
Strain ratio 2.49 62.11 68.30 0.700 0.66-0.73 0.001

CI: Confidence interval, AUC: Area Under the Curve
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IV. DISCUSSION
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