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The malignant diagnoses included 9 cases of follicular variant of
papillary thyroid carcinoma (FV-PTC), 23 cases of papillary thyroid
carcinoma (PTC), 2 cases of follicular carcinoma (FC), and 1 case of
Hurthle cell carcinoma (HC).

GEC correctly identified 32 of the 35 malignant samples as GEC-S
yielding a sensitivity of 96%; 13 of 14 non-malignant samples were
correctly identified as GEC-B by the Gene Expression Classifier
yielding a specificity of 81.2%. The negative predictive value was 92.8%
(Table 1).

Afirma GEC U/S (solid and hypo-echoic)

Sensitivity 96% (n=33) 71.8% (n=32)

Specificity 81.2% (n=16) 88.2% (n=17)

PPV 91.4% (n=35) 92% (n=25)

NPV 92.8% (n=14) 62.5% (n=24)

http://www.ncbi.nlm.nih.gov/pubmed/18219180
http://www.ncbi.nlm.nih.gov/pubmed/18219180
http://www.ncbi.nlm.nih.gov/pubmed/18219180


2. Gharib H, Papini E, Valcavi R, Baskin HJ, Crescenzi A, et al. (2006)
AACE/AME task force on thyroid nodules. American association of
clinical endocrinologist guidelines for clinical practice for the diagnosis
and management of thyroid nodules. Endocr Pract 12: 63-102.

3. Davies L, Welch HG (2006) Increasing incidence of thyroid cancer in the
United States, 1973-2002. JAMA 295: 2164-2167.

4. Kim EK, Park CS, Chung WY, Oh KK, Kim DI, et al. (2002) New
sonographic criteria for recommending fine-needle aspiration biopsy of
nonpalpable solid nodules of the thyroid. AJR Am J Roentgenol 178:
687-691.

5. Peccin S, de Castsro JA, Furlanetto TW, Furtado AP, Brasil BA, et al.
(2002) Ultrasonography: is it useful in the diagnosis of cancer in thyroid
nodules? J Endocrinol Invest 25: 39-43.

6. Chan BK, Desser TS, McDougall IR, Weigel RJ, Jeffrey RB Jr. (2003)
Common and uncommon sonographic features of papillary thyroid
carcinoma. J Ultrasound Med 22: 1083-1090.

7. Moon HJ, Kwak JY, Kim MJ, Son EJ, Kim EK (2010) Can vascularity at
power Doppler US help predict thyroid malignancy? Radiology 255:
260-269.

8. Moon WJ, Jung SL, Lee JH, Na DG, Baek JH, et al. (2008) Benign and
malignant thyroid nodules: US differentiation--multicenter retrospective
study. Radiology 247: 762-770.

9. Papini E, Guglielmi R, Bianchini A, Crescenzi A, Taccogna S, et al. (2002)
Risk of malignancy in nonpalpable thyroid nodules: predictive value of
ultrasound and color-Doppler features. J Clin Endocrinol Metab 87:
1941-1946.

10. Horvath E, Majlis S, Rossi R, Franco C, Niedmann JP, et al. (2009) An
ultrasonogram reporting system for thyroid nodules stratifying cancer
risk for clinical management. J Clin Endocrinol Metab 94: 1748-1751.

11. Cooper DS, Doherty GM, et al. (2009)American Thyroid Association
(ATA) Guidelines taskforce on Thyroid Nodules and Differentiated
Thyroid Cancer; Revised American Thyroid Association management
guidelines for patients with thyroid nodules and differentiated thyroid
cancer. Thyroid 19: 1167-1214.

12. Baloch ZW, LiVolsi VA, Asa SL, et al. (2008) Diagnostic terminology and
morphologic criteria for cytologic diagnostic of thyroid lesions: a
synopsis of the National Cancer Institute Thyroid Fine-Needle Aspiration
State of the Science Conference Diagn Cytopathol 36: 425-437.

13. Cibas ES, Ali SZ (2009) The Bethesda System for Reporting Thyroid
Cytopathology. Thyroid 19: 1159-1165.

14. Cibas ES, Ali SZ; NCI Thyroid FNA State of the Science Conference
(2009) The Bethesda System For Reporting Thyroid Cytopathology. Am J
Clin Pathol 132: 658-665.

15. Lee YH, Kim BH, Suh SI, Seo HS, Seo BK, et al. (2009) Comparison of
cytological results obtained by repeated US-guided fine-needle aspiration
biopsies of thyroid nodules: focus on the rate of malignancy and
diagnostic concordance. Diagn cytopathol 37: 492-497.

16. Sahin M, Gursoy A, Tutuncu NB, Guvener DN (2006) Prevalence and
prediction of malignancy in cytologically indeterminate thyroid nodules.
Clin Endocrinol (Oxf) 65: 514-518.

17. Pang T, Ihre-Lundgren C, Gill A, McMullen T, Sywak M, et al. (2010)
Correlation between indeterminate aspiration cytology and final
histopathology of thyroid neoplasms. Surgery 148: 532-537.

18. Yoon JH, Kwak JY, Kim EK, Moon HJ, Kim MJ, et al. (2010) How to
approach thyroid nodules with indeterminate cytology. Ann Surg Oncol
17: 2147-2155.

19. Miller B, Burkey S, Lindberg G, Snyder WH 3rd, Nwariaku FE (2004)
Prevalence of malignancy within cytologically indeterminate thyroid
nodules. Am J Surg 188: 459-462.

20. Kim JW, Park IS, Kim BM, Kim YM, Chu YC, et al. (2007) The clinical
significance of atypia in thyroid fine-needle aspiration. Eur Arch
Otorhinolaryngol 264: 1053-1057.

21. Wang CC, Friedman L, Kennedy GC, Wang H, Kebebew E, et al. (2011) A
large multicenter correlation study of thyroid nodule cytopathology and
histopathology. Thyroid 21: 243-251.

22. Lewis CM, Chang KP, Pitman M, Faquin WC, Randolph GW (2009)
Thyroid fine-needle aspiration biopsy: variability in reporting. Thyroid
19: 717-723.

23. Chudova D, Wilde JI, Wang ET, Wang H, Rabbee N, et al. (2010)
Molecular classification of thyroid nodules using high-dimensionality
genomic data. J Clin Endocrinol Metab 95: 5296-5304.

24. Haugen BR, Baloch ZW, Chudova D, Cibas

http://www.ncbi.nlm.nih.gov/pubmed/16684987
http://www.ncbi.nlm.nih.gov/pubmed/16684987
http://www.ajronline.org/doi/abs/10.2214/ajr.178.3.1780687
http://www.ajronline.org/doi/abs/10.2214/ajr.178.3.1780687
http://www.ajronline.org/doi/abs/10.2214/ajr.178.3.1780687
http://www.ajronline.org/doi/abs/10.2214/ajr.178.3.1780687
http://www.ncbi.nlm.nih.gov/pubmed/11885575
http://www.ncbi.nlm.nih.gov/pubmed/11885575
http://www.ncbi.nlm.nih.gov/pubmed/11885575
http://www.ncbi.nlm.nih.gov/pubmed/14606565
http://www.ncbi.nlm.nih.gov/pubmed/14606565
http://www.ncbi.nlm.nih.gov/pubmed/14606565
http://www.ncbi.nlm.nih.gov/pubmed/20308462
http://www.ncbi.nlm.nih.gov/pubmed/20308462
http://www.ncbi.nlm.nih.gov/pubmed/20308462
http://www.ncbi.nlm.nih.gov/pubmed/18403624
http://www.ncbi.nlm.nih.gov/pubmed/18403624
http://www.ncbi.nlm.nih.gov/pubmed/18403624
http://www.ncbi.nlm.nih.gov/pubmed/11994321
http://www.ncbi.nlm.nih.gov/pubmed/11994321
http://www.ncbi.nlm.nih.gov/pubmed/11994321
http://www.ncbi.nlm.nih.gov/pubmed/11994321
http://www.ncbi.nlm.nih.gov/pubmed/19276237
http://www.ncbi.nlm.nih.gov/pubmed/19276237
http://www.ncbi.nlm.nih.gov/pubmed/19276237
http://www.ncbi.nlm.nih.gov/pubmed/18478609
http://www.ncbi.nlm.nih.gov/pubmed/18478609
http://www.ncbi.nlm.nih.gov/pubmed/18478609
http://www.ncbi.nlm.nih.gov/pubmed/18478609
http://www.ncbi.nlm.nih.gov/pubmed/19888858
http://www.ncbi.nlm.nih.gov/pubmed/19888858
http://www.ncbi.nlm.nih.gov/pubmed/19846805
http://www.ncbi.nlm.nih.gov/pubmed/19846805
http://www.ncbi.nlm.nih.gov/pubmed/19846805
http://www.ncbi.nlm.nih.gov/pubmed/19217058
http://www.ncbi.nlm.nih.gov/pubmed/19217058
http://www.ncbi.nlm.nih.gov/pubmed/19217058
http://www.ncbi.nlm.nih.gov/pubmed/19217058
http://www.ncbi.nlm.nih.gov/pubmed/16984245
http://www.ncbi.nlm.nih.gov/pubmed/16984245
http://www.ncbi.nlm.nih.gov/pubmed/16984245
http://www.ncbi.nlm.nih.gov/pubmed/20236675
http://www.ncbi.nlm.nih.gov/pubmed/20236675
http://www.ncbi.nlm.nih.gov/pubmed/20236675
http://www.ncbi.nlm.nih.gov/pubmed/20217250
http://www.ncbi.nlm.nih.gov/pubmed/20217250
http://www.ncbi.nlm.nih.gov/pubmed/20217250
http://www.ncbi.nlm.nih.gov/pubmed/15546550
http://www.ncbi.nlm.nih.gov/pubmed/15546550
http://www.ncbi.nlm.nih.gov/pubmed/15546550
http://www.ncbi.nlm.nih.gov/pubmed/17443337
http://www.ncbi.nlm.nih.gov/pubmed/17443337
http://www.ncbi.nlm.nih.gov/pubmed/17443337
http://www.ncbi.nlm.nih.gov/pubmed/21190442
http://www.ncbi.nlm.nih.gov/pubmed/21190442
http://www.ncbi.nlm.nih.gov/pubmed/21190442
http://www.ncbi.nlm.nih.gov/pubmed/19485775
http://www.ncbi.nlm.nih.gov/pubmed/19485775
http://www.ncbi.nlm.nih.gov/pubmed/19485775
http://www.ncbi.nlm.nih.gov/pubmed/20826580
http://www.ncbi.nlm.nih.gov/pubmed/20826580
http://www.ncbi.nlm.nih.gov/pubmed/20826580
http://www.ncbi.nlm.nih.gov/pubmed/8038641
http://www.ncbi.nlm.nih.gov/pubmed/8038641
http://www.ncbi.nlm.nih.gov/pubmed/22731672
http://www.ncbi.nlm.nih.gov/pubmed/22731672
http://www.ncbi.nlm.nih.gov/pubmed/22731672
http://www.ncbi.nlm.nih.gov/pubmed/26058403
http://www.ncbi.nlm.nih.gov/pubmed/26058403
http://www.ncbi.nlm.nih.gov/pubmed/26058403
http://www.ncbi.nlm.nih.gov/pubmed/26058403
http://www.ncbi.nlm.nih.gov/pubmed/24152684
http://www.ncbi.nlm.nih.gov/pubmed/24152684
http://www.ncbi.nlm.nih.gov/pubmed/24152684

	Contents
	Utility of Ultrasound vs. Gene Expression Classifier in Thyroid Nodules with Atypia of Undetermined Significance
	Abstract
	Keywords:
	Introduction
	Methods
	Results
	Afirma vs. surgery
	Afirma vs. ultrasound

	Discussion
	Disclosures
	References


