
INTRODUCTION
•	 Thyroid nodules arising in the isthmus are more likely to be 

malignant than lobar nodules.1

•	 Isthmic differentiated thyroid cancer (DTC) demonstrates more 
aggressive behavior compared to those arising from either lobe.2

•	 The objective of this study was to assess molecular differences 
of DTC arising from the isthmus as compared to DTC from lobar 
locations.

METHODS
•	 Histopathology reports (n = 541) from differentiated thyroid 

carcinoma (PTC [n=364] and FVPTC [n=177]) from Afirma Genomic 
Sequencing Classifier (GSC) algorithm training and from thyroid 
cancer patients managed at an integrative endocrine surgery 
community care practice were assessed for cytologic differences 
and gene expression signatures based on cancer location.

RESULTS
•	 77% of the cohort were female with median age 48 yr. (IQR 37-58). 

8.7% of samples were isthmus cancers and 87% of those were in 
women.

•	 FVPTC from the isthmus (n=13, 92% female, median age 56 yr.  
[50-59]) were more BRAF-like (like classic PTC) and had  
increased ERK and follicular mesenchymal transition scores  
(FMT) compared to those from either lobe (Wilcoxon rank-sum 
test p<0.05) (Figure 1a-c).

•	 PTC at the isthmus also showed higher FMT scores compared to 
those from the left lobe (but not the right lobe) and this difference 
was not noted for BRAF-like nor ERK scores (Figure 1a-c).

•	 FVPTC of the isthmus were more enriched with Bethesda V/VI 
cytology (cySFM/M) (7/13, 54%) compared to lobar FVPTC (30/163, 
18%) (Fisher’s exact test p<0.05). These Bethesda V/VI Isthmic 
FVPTC samples had significantly higher FMT and ERK scores than 
non-isthmic sites (p<0.05) though not compared to either lobe alone.

•	 There was no significant difference in the studied molecular 
characteristics from isthmic FVPTC arising from indeterminate 
cytology (Bethesda III/IV – CyI). This difference based on 
cytologic category was only seen in FMT and ERK with PTC when 
comparing the isthmus to the left lobe (Figure 2).

•	 BRAFV600E was the most common driver mutation seen in all 
samples.

CONCLUSION
•	 Isthmic FVPTC have higher scores of BRAF-like molecular signatures, ERK, and FMT signaling relative to lobar cancers. Interestingly, classic PTC only showed higher levels of FMT and ERK in the isthmus relative to the left lobe (not the right).  

Whether this is due to biological differences in the left lobe of the thyroid versus the right needs to be investigated.

•	 Future studies should assess if a change in surgical therapy is warranted in isthmic thyroid cancers relative to lobar cancers and if this molecular data should influence isthmic thyroid cancer management and monitoring.
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