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u Follicular thyroid carcinoma (FTC) is the
second most common malignancy.

u Although most FTCs behave indolently,
metastasis occurs in 1.2% to 13% of cases.

u End-organ metastases are particularly
characteristic of FTC, especially in
comparison to papillary thyroid carcinoma.



u A diagnosis of FTC can be rendered when a
follicular-patterned neoplasm of follicular
epithelial cells lacking PTC-like nuclei
demonstrates unequivocal invasion
through the surrounding capsule, into
adjacent thyroid parenchyma, or into
vasculature.

u There are no current immunohistochemical
or molecular assays which reliably
distinguish a benign follicular adenoma
from FTC.



u The true capsular invasion requires tumor extending into
and through the capsule, to at least beyond the outer
contour of the nodule.



uThe true vascular invasion requires tumor
cells to protrude into the lumen of a large
caliber vessel beyond the outer edge of the
nodule, with evidence of thrombosis or with
endothelium covering the tumor cells.











u The minimally invasive carcinomas have full
thickness capsular invasion is identified
without greater involvement of the thyroid
parenchyma and without vascular invasion.

u The encapsulated angioinvasive carcinomas
have angioinvasion with or without capsular
invasion.

u Widely invasive carcinomas have extensive
intrathyroidal and extrathyroidal invasion.



u RAS gene family Mutations are present in 30% to
50% of FTC, and are exclusive of
PAX8-PPARgamma fusions, RET rearrangements,
and BRAF V600E mutations.

u TERT promoter mutations have been identified in
∼15% of FTCs and are associated with an
increased risk of recurrence, metastasis, and
poorly differentiated.

u TERT promoter mutations are often found in
association with RAS mutations, which portends a
worsened prognosis than RAS mutation alone.



u Patients with metastatic FTC may either
present with a primary thyroid nodule (PT)
that subsequently metastasizes after
thyroidectomy, or with distant metastatic
(DM) thyroidcarcinoma and then undergo
thyroidectomy.

u The aim of this study is to compare the
histologic, clinical, and molecular features
of patients who present with a PT versus a
DM.



36 patients from 2000 to 2017

2 groups：distant metastatic (DM) and primary thyroid nodule (PT)



uThe each case were reviewed for: the presence
and quantity of capsular and vascular (angio)
invasion, extrathyroidal extension (ETE), solid
growth, mitotic count in areas of solid growth,
presence of necrosis, and presence of stromal
change (fibrosis, hyalinization, and calcification).

uBoth primary and/or metastatic lesions were
tested using the targeted hybrid capture 1213
gene UCM OncoPlus panel.



Clinical Features



Clinical Features



Pathologic Features in 15 Patients With DM

u In the 10 cases with capsular invasion, 4 had
extensive invasion, 1 had 5 foci of invasion, 1 had 2
foci of invasion, 1 had “rare” foci per report, and 3
had invasion “present” per report without
quantification.

u In the 5 cases with vascular invasion, 2 had 3 foci,
1 had 4 foci, 1 had 2 foci, and 1 had 5 foci.

uThe presence or absence of ETE was able to be
assessed in 13 cases. A single case demonstrated
ETE.



Pathologic Features in 15 Patients With DM



Pathologic Features in 15 Patients With DM



Pathologic Features in 21 Patients With PT

u In the 6 cases with capsular invasion, 1 had 2 foci,
1 had 1 focus, 1 had “multiple” foci per report, and
3 had invasion “present” per report without
quantification.

u In the 4 cases with vascular invasion, 1 had 7 foci,
1 had 6 foci, and 2 had invasion “present” per
report without quantification.

uThe presence or absence of ETE was able to be
assessed in 7 cases. Three cases (43%)
demonstrated ETE.



High-risk Histologic Features in PTC



Pathogenic Mutations in Metastatic FTC



Graphical representation of molecular and
histologic findings in select cases



uPatients who presented with DM were on average
15 years older than those who presented with PT.

u Initial isolated bone metastasis occurred
significantly more often in patients who presented
with DM compared with PT (73% vs. 38), and
initial isolated lung metastasis occurred
significantly more often in patients who presented
with PT compared with DM (57% vs. 20%).

u50% (n = 6) of patients presenting with DM
demonstrated a histologic feature not seen in
those with PT, namely, extensive intralesional
fibrosis.

u Oncocytic features were more common in those
with PT.



No significant differences were identified：
uOutcomes
uExtent of capsular or vascular
uETE
uHigh-risk histologic features (solid growth,
increased mitotic activity, necrosis)
uType of pathogenic mutations.



uFTC afflicts females 2 to 2.5 times more often
than males.

uHowever, in our study, males (n =15, 42%) and
females (n = 21, 58%)were similarly affected by
metastatic FTC.

uThis finding may suggest that FTCs in males
metastasize more frequently than those in
females.



uPathogenic mutations were present in 85% of
tested cases (55% with a RAS mutation) and were
in keeping with the reported relative frequencies
of mutations in FTC.

uTERT promoter mutations were common (45% of
tested cases) in both DM and PT patients,
supporting the use of TERT as an indicator of
possible aggressive behavior.

u In patients with paired samples, most (87.5%) had
identical mutations within both the primary
carcinoma and the metastasis.
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u The poorly differentiated carcinoma can be
rendered.

1. capsular and vascular invasion
2. solid, trabecular, or insular growth patterns
3. tumor necrosis(unrelated to prior biopsy)
4. increased mitotic activity( ≥ 3/10hpf)



u The true capsular invasion requires tumor
extending into and through the capsule, to
at least beyond the outer contour of the
nodule.

u The true vascular invasion requires tumor
cells to protrude into the lumen of a large
caliber vessel beyond the outer edge of the
nodule, with evidence of thrombosis or
with endothelium covering the tumor cells.



可疑包膜浸润为肿瘤细胞浸润包膜但未穿透 (有或无蘑菇样

新版中将广基范围内肿瘤细胞顶起纤维结缔组织被膜 (穹顶
样)时，同样定义为可疑包膜浸润。



当血管间隙内肿瘤细胞巢缺乏内皮细胞被覆和相关血栓
、纤维结缔组织内肿瘤细胞巢与血管接触，定义为可疑
脉管浸润。







ＲＥＴ重排是乳头状甲状腺癌基因改变最常见的类型之一，
在散发性乳头状甲状腺癌中重排率为２０％～４０％，与放
射暴露有关。目前已经发现１５种不同的ＲＥＴ重排，其中
融合基因ＣＣＤＣ６ ＲＥＴ和ＮＣＯＡ４ ＲＥＴ最常见
。ＲＥＴ癌基因对正常甲状腺细胞株有转变作用，使其不依
赖促甲状腺激素信号途径生长，特别是ＣＣＤＣ ＲＥＴ３
型能够显著促进细胞增殖。这表明ＲＥＴ基因的突变与肿瘤
发生启动有关。总体来说ＲＥＴ重排甲状腺癌预后相对较好


