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Background

Follicular thyroid carcinoma (FTC) and Hurthle cell carcinoma (HCC) are rare and likely
aggressive thyroid cancers. Controversy remains as to which phenotype (FTC or HCC) confers
worse outcome and limited data is published regarding their subtypes.? The aim of this study
was to describe the clinicopathological features and compare the clinical outcomes of patients
with FTC and HCC classified based on the 2017 World Health Organization (WHO)
classification of tumors of endocrine organs and the extent of vascular invasion (VI).3

Methods

Memorial Sloan Kettering (MSK) Cancer Center Institutional Review Board approval was
obtained for this retrospective study with a waiver of informed consent. A total of 201 patients
with HCC and FTC primarily treated with surgery at MSK between 1986 and 2015 were
Included. Head and neck pathologists reviewed and classified each patient into FTC and HCC
followed by their subtypes utilizing a modification of the 2017 WHO classification (minimally
Invasive, encapsulated angioinvasive and widely invasive), stratifying the tumors Into 4
groups Instead of 3. Although this classification is not mentioned in the Hurthle cell chapter
of the latest WHO classification of tumors of endocrine organs, the majority of pathologists
follow the WHO classification of FTC. Patients with encapsulated lesion with capsular
Invasion only, were classified into minimally invasive (MI). Patients with encapsulated
lesion, regardless of the capsular invasion status, and presence of vascular invasion were
stratified Into two groups. If less than 4 foci of
vascular Invasion were detected, patients were
classified into encapsulated angioinvasive with focal
vascular invasion (EA-FVI). If presence of more or
equal 4 foci of vascular invasion, they were classified
Into encapsulated angioinvasive with extensive
vascular iInvasion (EA-EVI). Lastly, patients with
partial or absent capsule and grossly involving the
thyroid were classified into widely invasive (W1).

Figure 1. Minimally invasive, encapsulated angioinvasive and
widely invasive carcinoma. (A) A minimally invasive follicular
carcinoma has one focus of capsular invasion (black arrows), in
which a mushroom-shaped tumor bud penetrates through the
tumor capsule extending beyond its contours. (B) AnN
encapsulated angioinvasive Hurthle cell carcinoma. Vascular
Invasion (blue arrows) Is present as a tumor embolus covered by
endothelial cells and attached to the wall of an intracapsular
vessel. Insert: high power view. (C) A widely invasive Hurthle cell
carcinoma demonstrates widely invasive multinodular and
Infiltrative growth with extensive extrathyroidal extension.
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Results

Patients with HCC (n=120) had a greater percentage of patients older than 55 years old (59%
vs 26%, p<0.001) and with extensive vascular invasion (32% vs 19%, p<0.001) compared to
FTC (n=81). Of 81 patients with FTC, there were 42 FTC-MI, 23 FTC EA-FVI, 15 FTC EA-EVI
and 1 FTC-WI. In all FTC groups, the majority of patients were younger than 55 years-old,
female, had T1/T2 tumors and no ETE. Of 120 HCC, there were 48 HCC-MI, 31 HCC EA-FVI,
32HCCEA-EVI and 9 HCC-WI. In the first three HCC groups, most patients were older than
55 years-old, female, had T1/T2 tumors and no ETE. In the HCC-WI subgroup, the majority of
patients were male (78%), had T4 tumors (33%), extensive vascular invasion (67%) and
metastases to the central and lateral neck (55%). Our entire cohort had a median follow-up of
84 months (IQR 36-126) and a median survival of 85 months (IQR 42-129). Comparing
groups 1,2,3 and 4 (figure 2), group 4 patients (HCC-WI and HCC EA-EVI) had a poorer 10
year OS (95% , 94%, 82% vs 78%, respectively, p =0.026), DSS (100%, 94%, 97% vs 88%,
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Figure 2. Kaplan-Meier estimates of overall survival(A), disease specific survival(B), recurrence free survival(C)
and distant recurrence free survival(D) probabilities, stratified by Group 1= FTC-MI and FTC EA-FVI, Group 2=
FTC EA-EVI and FTC-WI, Group 3= HCC-MI and HCC EA-FVI, Group 4= HCC-WI and HCC EA-EVI.
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P=0.026), RFS( 98%, 93%, 98% vs 71%, p=0.0013) and DRFS (98%, 93%, 98% vs 76%,
P=0.025 There was no difference in LRRFS. There was no difference in LRRFS. Stratified by
extent of vascular invasion (extensive, focal and no VI), patients with extensive vascular
Invasion had poorer distant control (DRFS: 79%, 95%, 100%, p=0.005), and poorer DSS
(74%, 97%, 99%, p=0.014) compared to patients with focal or absent VI.
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Figure 3. Kaplan-Meier estimates of overall survival (A), disease specific survival (B), recurrence free survival (C) and
distant recurrence free survival (D) probabilities stratified by extent of vascular invasion.

Conclusions

Patients with widely invasive HCC and encapsulated HCC with extensive vascular invasion
nave poorer distant control and are more likely to die compared to other subtypes of HCC and
—-TC. Accurate pathological assessment of vascular invasion Is essential to identify patients at
nigher risk of recurrence and death.
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