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Ultrasound Elastography in Differential Diagnosis
of Benign and Malignant Thyroid Nodules

Ki Young Kim, M.D., Jin Woo Cha, M.D., Seok Ho Choi,
M.D., Chang Gyu Byun, M.D., Ph.D., Young Taek Koh,
M.D. and Dong Yup Seo, M.D., Ph.D.

Purpose: The study evaluated elastography, a technique
that allows differentiation between pathological and normal
tissue by determination of tissue hardness.

Methods: From March 2009 to April 2010, 25 consecutive
patients with thyroid nodules who were referred for surgical
treatment were examined in this prospective study. Thirty
nodules in these patients were examined by conventional
ultrasound, ultrasound elastography, and fine needle aspira-
tion cytology. Lesions were scored (1~3) according to
hardness based on the Ueno classification system. The fi-
nal diagnosis was based on histopathologic results.
Results: Of the 30 thyroid nodules, four were classified as
benign and 26 were malignant. Two of the nodules with
an elastography score of 1 were benign and 17 nodules
whose elastography score was 3 were malignant. Two be-
nign nodules and nine malignant nodules had an elastog-
raphy score of 2. Applying an elastography score exceeding
2 as a indicator for malignancy determined that the sensi-
tivity and specificity of the ultrasound elastography was
100.0% and 50.0%, respectively, the positive and neg-
ativepredictive values were 92.9% and 100.0%, respec-
tively, and the accuracy of the technique was 93.3%.
Conclusion: Ultrasound elastography may be a useful ad-
junct to ultrasonography in the identification of in-
determinate thyroid nodules for which tissue diagnosis is
required. (Korean J Endocrine Surg 2010;10:229-234)

Key Words: Thyroid nodule, Ultrasound elastography, Fine
needle aspiration cytology
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Table 1. Ueno classification system accoridng to elastography ul-
trasound

Score Definition

1  Entire area is evenly shaded green as is surrounding tissue.

2 Lesion area shows a mosaic pattern of green, blue, and red
(soft).

3 Central part of the area is blue (stiff), and peripheral part
is green.

4  Entire area is blue (stiff).

5 Entire area and its surrounding area are blue (stiff).

Provided by A. Tardivon based on the classification system devel-
oped by Dr. Ei Ueno.
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Table 2. Comparison of ultrasonography and histopathology

Histopahology
Ultrasonography Benign Malignant Sensitivity Specificity
(n=4)  (n=26)
Others* 2 3 88.5% 50.0%
Suspicious malignant 2 23
nodule

*Others included probable benign and indeterminate nodules in
ultrasonograhpy.

Table 3. Comparison of elastography and histopathology

Histopahology
Elastography Benign Malignant Sensitivity  Specificity
(n=4) (n=26)
1 2 0
2 2 9 100.0% 50.0%
3 0 17 65.4% 100.0%

253 Al ukz B4 25915 Adiglen] g4 2
o5} Aol 27 Weled AAE nlads ) ' AT
19 270 e] ZAA-E B ok AAelglw ' A 39 17
Mol AAL BF ok Aol v A 22 11 A
A FollA oAl AAL 818% (911)FYL FA AAL
18 2% DYk A A 25 oA Ak J|F o7 59

= wf B4 233 AAL] IR EE 100.0% (26/26), SOl =

T 50% (2/4), BEEE 93.3% (28/30)310134 I AFA=
92.9% (26/28), L83l <A aﬂ*%]t 100.0% (2/2)}c}. 3k
H e "S5 3S qu ghe} 7)& —L],oj\g u) A 2o
I A4S IR EE 654% (17/26) SOl 5E 100% (4/4), 78
T = 70.0% (21/30)939, kA cﬂ]éﬂt 100% (17/17),
a3 A4 odZX= 30.8% (4/13)%tH(Table 3).
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Table 4. Comparison of elastography and histopathology in 5 pa-
tients with indeterminate nodules on ultrasonography

Histopathology
Elastography Benign Malignant Sensitivity Specificity
(n=2) (n=3)
1 2 0 100.0% 100.0%
2~3 0 3
1~2 2 1 66.7% 100.0%
3 0 2

Table 5. Comparison of ultrasonography, elastography, fine needle aspiration cytology, and histopathology

FNAC Histopathology
Ultrasonography Elastography ;
Benign (n=2) Inde;:g;nate Malignant (n=22) Benign (n=4) Malignant (n=26)
Indeterminate nodule 1 1 1 0 2 0
2 0 1 0 0 1
3 0 1 1 0 2
Suspicious malignant nodule 1 0 0 0 0 0
2 1 3 6 2 8
3 0 0 15 0 15

Patients with Benign nodules according to ultrasonography have no histopathologic report.
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