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Outline

- Review criteria for diagnosing malignancy (carcinoma) relative to 

thyroid follicular cell -derived lesions/neoplasms

- Discuss issues that might complicate/simulate malignant criteria 

Diagnostic Criteria in Thyroid Neoplasms 



Criteria for Diagnosing Thyroid Carcinoma 

- Diagnostic Criteria:
- Invasion
- Cytomorphologic findings
- Mitoses and necrosis:

- High-grade follicular cell-derived non-anaplastic thyroid 
carcinoma:
- Poorly-differentiated thyroid carcinoma (PDTC)
- Differentiated high grade thyroid carcinoma (DHGTC)

- Metastasis:  
- Benign thyroid inclusions 
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- Diagnostic Criteria:

- Invasion:

- Tumor capsular invasion 

- Angioinvasion or Vascular Invasion  

- Invasion into thyroid parenchyma

- Extrathyroidal extension
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Widely Invasive Malignancy Ÿ cT3b Staging 

cT3 = pT3

Minimal or microscopic ETE Í
pT3

cT3a/pT3a = >4 cm limited to 
the thyroid 

cT3b/pT3b = gross 
extrathyroidal extension 

invading only strap muscles from 
a tumor of any size
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Gross Extrathyroidal Extension 
(ETE) Ÿ cT4a

Staging 
- cT4a/pT4a = gross 

extrathyroidal extension 
invading subcutaneous soft 
tissues, larynx, trachea, 
esophagus, or recurrent 
laryngeal nerve from a 
tumor of any size

- cT4b/pT4b = gross 
extrathyroidal extension 
invading prevertebral fascia 
or encasing the carotid 
artery or mediastinal 
vessels from a tumor of any 
size
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Criteria for Diagnosing Thyroid Carcinoma

Macroscopic evidence of invasion = carcinoma 



Criteria for Diagnosing Thyroid Carcinoma

Microscopic invasion, no PTC nuclei = Follicular Thyroid Carcinoma 



Criteria for Diagnosing Thyroid Carcinoma

Microscopic invasion, PTC nuclei = Papillary Thyroid Carcinoma 
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Circumscribed/Encapsulated Thyroid Neoplasm
Differential Diagnosis

- Adenomatoid Nodule

- Follicular thyroid adenoma

- Follicular thyroid carcinoma 

- Papillary thyroid carcinoma

- Medullary thyroid carcinoma



- A diagnosis of follicular thyroid carcinoma is predicated on the presence of 

invasive growth:

- capsular invasion

- angioinvasion

- invasion into adjacent thyroid parenchyma or beyond 

metastatic disease 

- Generally not possible to differentiate adenoma from carcinoma by FNAB owing 

to similar/identical cytomorphologic features (non-oncocytic or oncocytic) 
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Follicular Thyroid Adenoma (FTA) vs Follicular Thyroid Carcinoma (FTC)



- Extent of capsular invasion is contentious:

- any degree of invasion into the capsule qualifies categorization as 

minimally invasive follicular carcinoma 

- tumor has to penetrate the entire thickness of the capsule to be 

regarded as unequivocal evidence of capsular invasion  

- Special stains of questionable utility
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Capsular Invasion (CI)
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Capsular Invasion (CI)

From Chan JKC. In: Fletcher CDM, ed. Fifth ed. Diagnostic Histopathology of Tumors;  2021:1271 
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Capsular Invasion (CI)

0.8 cm 
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Capsular Invasion?
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Capsular Invasion?
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PseudocapsularInvasion



Invasion into Thyroid Parenchyma 

Criteria for Diagnosing Thyroid Carcinoma

NRAS Q61R 

NRAS Q61R 

FTA

FTA

Atypical FTA 
or UMP

FTC, minimally 
invasive

PMID: 33960437



- Benign tumors grow as cohesive expansile masses remaining localized to their 
site of origin and do not have capacity to infiltrate, invade, or metastasize
- Benign tumors grow and expand slowly develop rim of compressed connective 
tissue åfibrous capsule: 

- separates tumor from host tissue 
- derived largely from extracellular matrix of native tissue due to atrophy of 
normal parenchymal cells under pressure of expanding tumor 
- encapsulation does not prevent tumor growth but keeps benign tumors as 
discrete mass

* Robbins & Cotran. Pathologic Basis of Disease. 2010:268
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Fibrous Capsule



- Histologic features:

- Uniformity in thickness:

- Lack significant variations (thinner v thicker) 

- Fibers run in parallel 

- Lack disorderly arrangement of fibroblasts/fibers
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Fibrous Capsule
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Fibrous Capsule
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Fibrous Capsule



- Problematic features relative to diagnostic interpretation: 
- Lack of orientation and/or tangential sectioning:

- irregular contour(s) of the tumor:
- thick-walled blood vessels in or adjacent to capsule may contribute to 
artifactual changes suggesting capsular invasion 

- Separate nodule(s) lying outside capsule of main nodule:
- Serial sections to determine whether there is or is not connection:

- continuity between main nodule and nodule(s) outside the 
capsule = invasion (carcinoma)
- absence of any connection does not exclude a diagnosis of 
carcinoma 
- may be indicative of thyroid follicular nodular disease (FND)
- immunohistochemical staining? 
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Capsular Invasion
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Capsular Invasion?

Uniform Appearing Fibrous Capsule Tangential Sectioning

Irregular fibrosis
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Adenomatoid nodule with retrogressive changes
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PMID: 32236857

- wide interobserver variation in the interpretation of capsular 
invasion in the diagnostically challenging cases of encapsulated 
follicular -patterned thyroid tumors

- wide discrepancies among the pathologists in the interpretation of 
controversial capsular invasion

- interobserver variation may be caused by the individual perception 
of what constitutes capsular invasion, and such threshold depends 
on working experience, educational background influenced by the 
particular mentor, geographic differences

- FTC with capsular invasion only (minimally invasive FTC) displays a 
very indolent behavior



Diagnostic Criteria in Thyroid Neoplasms 

J Surg Res 2017;207:235å240. PMID: 27979483

- Analyzed 419 FTAs and 21 FTCs with capsular 
invasion only 

- FTCs with capsular invasion only behaved similarly 
to FTAs 

- 100% disease-free survival on up to 16 years of 
follow-up 

- only two patients died of minimally invasive 
FTC among 1200 FTC patients, and the 
overall survival was comparable to the general 
US population

PMID: 26077949

- ATA clinical guidelines recommended conservative lobectomy for FTC with capsular invasion alone 

- National Comprehensive Cancer Network (NCCN) suggest that thyroid lobectomy alone may be adequate for 
minimally invasive FTC

- European Society of Endocrine Surgeons recommended thyroid lobectomy for neoplasms with capsular invasion 
only, confined to the thyroid gland, < 4 cm, and in patients < 45 years

- Time to reconsider designation reclassification/renaming FTC with capsular invasion only 
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Parotid gland Ícapsular invasion Ícarcinoma 

Pleomorphic adenoma 


