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Abstract
Well-differentiated papillary thyroid carcinoma (PTC) is the most common subtype of thyroid 
cancer. Papillary microcarcinoma is defined as a PTC lesion that is less than 1 cm. In general, 
papillary thyroid carcinomas are non-aggressive. However, certain variants of PTC, particularly 
tall cell variant (TCV), microcarcinoma, and poorly differentiated thyroid carcinoma confer 
differing incidence and associated risk factors. Preliminary analysis of our local Roswell Park 
Cancer Institute population suggest that we have a higher incidence of tall cell variant 
papillary thyroid carcinoma compared to the national average. We also note intra-tumoral 
heterogeneity of thyroid tumor lesions. In this retrospective cohort study, we examine 
demographic, clinical, pathological, and radiological data to identify risk factors associated 
with the presumptive elevated incidence. We propose that core needle biopsy pathology is 
more effective than fine needle aspiration cytology in identifying and properly classifying 
thyroid tumors. We hypothesize that ultrasound contributes to tumor surveillance even in the 
presence of low thyroglobulin, and that PTC, which are 1 to 2 cm in size, should undergo 
active surveillance. In the case of poorly differentiated thyroid carcinomas, we suspect that 
management with iodine radiation will confer differing overall survival when compared to 
external beam radiation. Overall, the results of this study have the potential to have major 
implications in our practice and understanding of the incidence, prognosis, and management 
of TCV, microcarcinoma, PTC and poorly differentiated thyroid carcinoma. 

Methods Conclusions
❑We found that 14% of the PTC patients treated by Head and Neck Surgery department 
between 2014 to 2016 had tall cell variant pathology. This is consistent with the upper limit of 
TCV reported in the literature. 

❑ Demographic distributions were very similar between these two populations. 

❑ Tall cell variant patients had a higher incidence of advanced staging at diagnosis 

❑Microcarcinoma incidence was similar between PTC and TCV in this cohort.

Introduction
Well-differentiated papillary thyroid carcinoma (PTC), the most common endocrine 
malignancy, exists in multiple variants. Classical, conventional variant, follicular variant, and 
clear cell variant papillary thyroid tumors confer a low risk of metastasis or recurrence and 
have a good prognosis (1). PTC less than 1 cm in size are papillary thyroid microcarcinoma 
and confer a more benign phenotype. More aggressive and infrequent variants such as 
diffuse sclerosing variant (DSV), tall cell variant (TCV), columnar cell variant (CCV), solid 
variant (SV), or hobnail variant (HV), however, have a poor prognosis (2,3). Among these 
aggressive PTC variants, TCV is the most common. As its name suggests, tall cells distinctively 
have a height at least three times its width. TCV classification is ascribed to papillary thyroid 
tumors with 10-75% tall cells or tall cell features (2-4). The incidence for TCV is still under 
investigation and is cited to range from 1.3% to 13% of PTC (5). To diagnose papillary thyroid 
carcinoma, biopsy or cytology is typically done. Based on the findings, active tumor 
surveillance via ultrasound or thyroglobin levels, and or intervention is recommended (6-9). 
Historically, fine needle aspiration (FNA) was performed to assess the cellular features. 
Depending on the sampling, FNA accurately identifies thyroid malignancy; however, in many 
cases, FNA findings are inconclusive (10-12). Several institutions, including Roswell Park 
Comprehensive Cancer Center, presently evaluate the tissue architecture and cellular 
component of thyroid nodules by performing core needle biopsy and smears. Core needle 
biopsy has been shown to have a lower non-diagnosis result rate, when compared to FNA 
(11,12). Preliminary analysis of our local Roswell Park Cancer Institute population suggest 
that we have a higher incidence of tall cell variant papillary thyroid carcinoma compared to 
the national average. Accurate assessment of these variant pathologies is critical to 
treatment planning since the variants differ in their aggressiveness and prognosis.

1. van Gerwen M, Alpert N, Sinclair C, Kale M, Genden E, Taioli E. Assessing non-aggressiveness of untreated, local and regional, 
papillary thyroid cancer. Oral Oncol. 2020;105:104674. doi:10.1016/j.oraloncology.2020.104674
2. Ho AS, Luu M, Barrios L, et al. Incidence and Mortality Risk Spectrum Across Aggressive Variants of Papillary Thyroid Carcinoma 
[published correction appears in JAMA Oncol. 2020 May 1;6(5):789]. JAMA Oncol. 2020;6(5):706-713. 
doi:10.1001/jamaoncol.2019.6851
3. Johnson TL, Lloyd RV, Thompson NW, Beierwaltes WH, Sisson JC. Prognostic implications of the tall cell variant of papillary 
thyroid carcinoma. Am J Surg Pathol. 1988;12(1):22-27. doi:10.1097/00000478-198801000-00003
4. Coca-Pelaz A, Shah JP, Hernandez-Prera JC, et al. Papillary Thyroid Cancer-Aggressive Variants and Impact on Management: A 
Narrative Review. Adv Ther. 2020;37(7):3112-3128. doi:10.1007/s12325-020-01391-1 
5. Wang X, Cheng W, Liu C, Li J. Tall cell variant of papillary thyroid carcinoma: current evidence on clinicopathologic features and 
molecular biology. Oncotarget. 2016;7(26):40792-40799. doi:10.18632/oncotarget.8215
6. Lohia S, Hanson M, Tuttle RM, Morris LGT. Active surveillance for patients with very low-risk thyroid cancer. Laryngoscope 
Investig Otolaryngol. 2020;5(1):175-182. Published 2020 Feb 7. doi:10.1002/lio2.356 
7. Shi X, Liu R, Basolo F, et al. Differential Clinicopathological Risk and Prognosis of Major Papillary Thyroid Cancer Variants. J Clin 
Endocrinol Metab. 2016;101(1):264-274. doi:10.1210/jc.2015-2917 
8. Saravana-Bawan B, Bajwa A, Paterson J, McMullen T. Active surveillance of low-risk papillary thyroid cancer: A meta-
analysis. Surgery. 2020;167(1):46-55. doi:10.1016/j.surg.2019.03.040
9. Haymart MR, Banerjee M, Yang D, et al. The relationship between extent of thyroid cancer surgery and use of radioactive 
iodine. Ann Surg. 2013;258(2):354-358. doi:10.1097/SLA.0b013e31826c8915
10. Volante M, Collini P, Nikiforov YE, et al. Poorly differentiated thyroid carcinoma: the Turin proposal for the use of uniform 
diagnostic criteria and an algorithmic diagnostic approach. Am J Surg Pathol. 2007;31(8):1256-1264. 
doi:10.1097/PAS.0b013e3180309e6a 
11. Suh CH, Choi YJ, Lee JJ, et al. Comparison of Core-Needle Biopsy and Fine-Needle Aspiration for Evaluating Thyroid 
Incidentalomas Detected by 18F-Fluorodeoxyglucose Positron Emission Tomography/Computed Tomography: A Propensity Score 
Analysis. Thyroid. 2017;27(10):1258-1266. doi:10.1089/thy.2017.0192 
12. Suh CH, Baek JH, Choi YJ, et al. Efficacy and safety of core-needle biopsy in initially detected thyroid nodules via propensity 
score analysis. Sci Rep. 2017;7(1):8242. doi:10.1038/s41598-017-07924-z

❑ We designed a database to capture many variables (110) for our patients diagnosed with PTC between 2014-2016 
(n=95). This retrospective database will allow us to address the multiple related questions described above. 

❑ Data were extracted from the Roswell electronic health record via SQL query and manual extraction. 
❑ The data were assembled into an SPSS database for demographic, frequency and survival analyses
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