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in predicting thyroid cancer
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Abstract

Background: The introduction of high resolution sonography has made it possible to detect nodules in the thyroid
gland. However, there has been no reliable sonographic sign for distinguishing between benign and malignant thyroid
conditions. The aim of present study was to evaluate ultrasonographic (US) parameters in predicting thyroid cancer.
Methods: One hundred fifty three patients who underwent thyroidectomy at Kosin Medical Center from January, 2000
to April, 2002 were included in the study. All patients were checked high resolutional US before surgery. Of the 153
patients 89 were malignant tumors and 64 benign. Malignant US parameters were defined as calcification, irregular
margin, more taller than wide, and fat line obliteration. Calcification pattern was classified with single, punctated, and
amorphous calcification. The US characteristics to predict malignancy were evaluated by means of multiple logistic
regression analysis. Results: All of the malignant sonographic parameters such as calcification, irregular margin, and
more taller than wide were significant. Of 59 patients whose ultrasounds showed calcification, 53 (89.8%) were thyroid
carcinoma. The incidence rate of malignancy was 55.9% in solitary nodules and 65.7% in multiple nodules (p=0.303).
Even though nodule size was less than 1.5cm, the incidence of malignant tumor was 69.5% (p=0.04). Of 53 malignant
nodules with calcification, the incidence of single, punctated, and amorphous calcification pattern was 6 (11.3%), 22
(41.5%), 25 (47.2%), respectively. The sensitivity, specificity, positive and negative predictive value, and accuracy of
sonographic parameters were 76.4%, 87.5%. 89.5%, 72.7% and 81.0%, respectively. Upon the correlation of US-guided
FNA cytology with pathologic diagnosis, the sensitivity of ultrasound-guided FNA cytology in differentiating benign
and malignant nodule was 85.9%, the specificity 100% and overall diagnostic accuracy was 91.2%. The sensitivity,
specificity, and accuracy of US parameters associated to follicular neoplasm, all were 75.0% Conclusion: All the
malignant US parameters including calcification, irregular margin, and more tall than wide showed high level of
sensitivity, specificity and accuracy. Of these parameter, calcification and irregular margin were more significants. The
more presence of calcifications with punctated and amorphous pattern could suggest the higher possibility of
malignancy. However, further study is needed for clinical application of malignant US parameters in the thyroid tumors.

Key words : Thyroid nodule, Ultrasonography parameters, Ultrasound-guided fine needle aspiration cytology, Thyroid
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Table 1. Age distribution and pathologic findings

Age 10-19 20-29 30-39 40-49 50-59 >60 Total

Adenomatous goiter 2 1 5 5 0 3 16

Nodular hyperplasia 0 5 4 12 6 2 29
Follicular adenoma 0 2 2 5 6 1 16
Hashimoto's thyroiditis 0 0 0 0 0 2

Papillary carcinoma 1 1 22 16 6 18 74
Follicular carcinoma 0 1 1 0 0 0 2

Medullary carcinoma 0 0 0 1 0 1 2

Hiithle cell carcinoma 0 0 0 0 1 0 1

Anaplastic carcinoma 0 0 0 0 0 1 1

Total 320 34 41 29 27 153
2. g
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Figure 1. The nodule has irregular margin (a), more tall than
wide (b), and fat line obliteration (c)
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Figure 2. Sonogram shows a nodule with single
microcalcification (a), punctated microcalcification (b), and
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amorphous calcification (c).
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Table 2. Ultrasonographic findings of thyroid nodules.

Sonographic Malignant(%) Benign(%) Total pValue
parameters (N=89) (N=64)  (N=153)
Calcification 53(59.6%)  6(9.3%) 59 0.00

Irregular margin 44(49.4%)  7(10.9%) 51 0.00
More tall than wide 30(33.7%)  5(7.8%) 35 0.00
Fat line obliteration  8(7.8%) 1(1.6%) 9 0.052

5‘3—%#7144011*1 otds vehli= ¥ % A3 3+=
o} Z ok 804 F 539(59.6%) 2 43
(9.3%) Bt 3t H33kE B 59041 FPETFE
53¢1(89.8%) 2 FEYE 691(102%) Bt oJu] A
E9Hp=0.00). B7FA3 WAdRE HEFgo] 449
(49.4%) 2 FdEF 791(109%) BTt ETHp=0.00).

== A998 1%, 2004

o

Ao AzAo7t 7t2Ae] Bt 2 Ae= AT
7 koA z+z}t 304(33.7%), 5A(7.89%) 2 2%
Zoko A BT} 9o (p=0.00), AL 243 7
Frojst Aol HolA FAtH(p=0.052)(Table 2).

[e9)
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e o

oA 243 oty 43

o AA 11881F 669(55.9%) 014 thdAd A 359
Z 2394(65.7%)°14 HBFTFeE FeE o] FE7kol
A AA Y Wix= o]t YT Table 3).

Table 3. Multiplicity of thyroid nodules

Nodule Single nodule Multiple nodule Total
Benign 52(44.1%) 12(34.3%) 64
Malignant 66(55.9%) 23(65.7%) Y
Total 118(100%) 35(100%) 153
p value: 0.303

A49 A7)

AAe F7)1F 1.5cm °l3EF 1.5cm ZFHZOZ W
Ae @ 1.5cm o] 3k 559 F 38(69.1%)NA 23S
HYom 15m &7 98l F 519(52.1%) 14 44
< Ko, 7|7} AL FFAR Y Nt 558
& = AT} (p=0.04)(Table 4).

Table 4. Size of thyroid nodules

< l.5cm > 1.5cm total
Benign 17(30.9%) 47(47.9%) 64
Malignant 38(69.1%) 51(52.1%) 89
Total 39(100%) 98(100%) 153
p value: 0.040

23]35} % calcification pattern)3} 2343

Table 5. Calcification patterns of thyroid nodules

partern Malignant Benign total
Single 6 3 9

Punctated 22 1 23

Amorphous 25 2 27

Total 53 6 39
p value: 0.041

A ePAZe S 4313 53 B 2 A3
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Table 6. Comparison of sonographic parameters and
pathologic findings

Sonograpiic Patiologic  Findings -

. . : - Total
diagnosis Malignant Benign
Malignant 5% R 76
Benign 21 3% 77
Total 89 64 132

Sensitivity: 76.4%
Positive predicuvity:

Accuracyt 81.0%

. Specificity: 87.3%
29,3%, Negative predictivity: 72.7%
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Table 7. Diagnostic index for individual sonographic
parameters‘

Sensitivity  Specificity PP NP accuracy

(%) (%) @ (%) (@)
Calcification 331 90.6 0.1 392 699
Irregular margin 494 89.0 86.3 309 660
More tall than wide 33.7 622 857 300 380
Far line obliteration 39 93.4 RO 438 464

PP : positive predicuvity
NP: negative predictivity

Table 8.
ultrasonographic parameters

Estimate SE P-value OR  93% CI
Calcification 2227 0512 0000 9288  3393-25.273
Irregular margin 1288 0330 0019 2626 1.233-10662
More tal than wide 0594 0636 0330 1811 0321- 8301
Fat ine obiteration 0401  1.3d46 0766 1494  (1107-20.8%2

Multiple logistic  regression analysis of

SE: standard error, OR: odds ratio, CI: confidence interval

Table 9. Diagnostic index for simultaneous combinations of
sonographic parameters,

Sensitiviry(%) Specificity(%) PP(%) NP(%)

CC and 1M 344 160 100 316
CC and MW 36 100 100 426
CC and FO 23.3 98.4 955 473
CC and FO and IM 187 100 106 437
CC and MW and DM 78 100 100 432

CC: Celeification: IM: Irregular margin: MW: Nore :all than wide:
FO: Fat line obliteration: PP : positive pradictivity: NP! negative
predictivity
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Table 10. Comparison of FNA and pathologic findings

Pathologic  Findings

e Malignant Benign toral
Maiignant 73 5 3
Benign 12 32 A4
Toral & 32 137

FNA! Fine needle espiration: Sensitivity? 83.8, Specificity: 1009, False
positive: (9
False negative: 14.1%, Accuracy: 91,

2%

i B2 F x4 A E(follicular neoplasm) 2

- 137 -



2AG e Ty sea) 4197 13, 2004

@E 16918 A3 1374 F 8599 LA™ gk
Z223 FEd AZEANTAALY) AU E 85.9%, &
olE= 100%H e, At FIHE = 91.2% tHTable

o) ¥y APES] o 7

257 FEs AAFAANTZA N AT AR ER
AgHo] &8 AYSAD 16col h 253 A
£ %, Bolx 2 AL TF 75%RTHTable

Table 11. Comparison of ultrasonographic with pathologic
findings:in follicular neoplasm

Senographic Pathologic  Findings ol
parameters Malignant Benign

Malignant 3 3 6
Benign 1 9 10
Total 4 12 16
3 F
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