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Thyroid nodules

Differential diagnhosis
* Hyperplastic nodule
« Adenoma
e Carcinoma
- follicular (FTC)
- papillary (PTC)
- medullary (MTC)

e Other (rare) tumours



Serological investigation

Clinical investigation
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Scintigraphy Sonography
Fine needle biopsy CUFE~ET
Watch and walit ’— — Surgery
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Histologic investigation




Histological Classification
of Thyroid Tumours
(WHO 1988)

1 Epithelial tumours

1.1 Benign

1.1.1 Follicular adenoma
1.1.2 Others

1.2  Malignant

1.2.1 Follicular carcinoma
1.2.2 Papillary carcinoma
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1.2.3 Medullary carcinoma (C-cell carcinoma)
1.2.4 Undifferentiated (anaplastic) carcinoma

1.2.5 Others
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Classification of thyroid carcinomas
WHO 2004

The traditional separation of thyroid carcinoma
Into the major groups papillary, follicular,
medullary, and anaplastic carcinoma,

based on morphology and clinical features,

IS strongly supported by the involvement of
distinct genes in these four groups, with

little overlap.
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WHO Histological Classification Pathology & Genetics
Of TherId Tumours (2004) Tumours of Endocrine Organs

Edited by Ronald A. DeLellis, Ricardo V. Lloyd, Philipp U. Heitz, Charis Eng

« Thyroid carcinoma R
- Papillary carcinoma R o
- Follicular carcinoma s b
- Poorly differentiated carcinoma

- Anaplastic carcinoma I
- Squamous cell carcinoma - Other thyroid tumours
- Mucoepidermoid carcinoma - Teratoma
- Sclerosing mucoepidermoid carcinoma - Primary lymphoma and plasmocytoma
with eosinophilia - Ectopic thymoma
- Mucinous carcinoma - Angiosarcoma
- Medullary carcinoma - Smooth muscle tumours
- Mixed medullary and follicular cell carcinoma - Peripheral nerve sheath tumours
- Spindle cell tumour with thymus-like differentiati on - Paraganglioma
- Carcinoma showing thymus-like differentiation - Solitary fibrous tumour
- Thyroid adenoma and related tumours - Follicular dentritic cell tumour
- Follicular adenoma - Langerhans cell histiocytosis
- Hyalinizing trabecular tumour - Secondary tumours
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Thyroid carcinoma —
consequencies from the new WHO classification

Rather unstructured classification

Altered definition of papillary carcinoma

Introduction of ,poorly differentiated carcinoma“

Introduction of a broad range of rare tumour
types and varieties

Uncritical introduction of the revised
TNM-classification (2002)
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Thyroid Carcinoma

|. Carcinomas of follicular cell origin
A. Well differentiated carcinoma
1. Papillary carcinoma
a. Conventional type
b. Variants (15)
2. Follicular carcinoma
a. Minimally invasive carcinoma
b. Widely invasive carcinoma
3. NOS (not otherwise specified)
B. Poorly differentiated carcinoma
C. Anaplastic (undifferentiated) carcinoma

Il. Carcinomas of C cell origin

1. Medullary carcinoma

a. Sporadic

b. Hereditary (MEN2, FMTC)
2. Mixed C cell - follicular cell origin

lll. Rare thyroid carcinomas
Schmid 2005
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Problem areas of thyroid pathology

Diagnosis of differentiated thyroid carcinoma
Cytology — histology: indicating the way to go?

 How to define the nuclear characteristics of PTC?
 How to distinguish adenomal/cellular hyperplasia
- from encapsulated FTC?
- from (encapsulated) PTC?

 How to distinguish differentiated carcinoma (FTC, PTC)

from poorly differentiated carcinoma (PDTC)?
e How to distinguish small MTC from C cell hyperplasia?
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Papillary thyroid carcinoma

A malignhant epithelial tumour showing evidence
of follicular cell differentiation,  typically with
papillary and follicular structures  as well as
characteristic nuclear changes

(WHO 1988)

A malignhant epithelial tumour showing evidence
of follicular cell differentiation and

characterized by distinctive nuclear features
(WHO 2004)
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Diagnostic criteria of PTC (WHO 2004)
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3D confocal laser-microscopic
reconstruction of PTC nuclei

Papotti et al. (2003)
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Papillary Thyroid Carcinoma (WHO 2004)

e Conventional type

 Follicular variant (subvariant: diffuse follicular variant)
« Macrofollicular variant

* Oncocytic variant

* Clear cell variant

» Diffuse sclerosing variant

« Tall cell variant

e Columnar cell variant

« Solid variant

e Cribriform variant

o PTC with fasciitis-like stroma

e PTC with focal insular component

 PTC with squamous cell or mucoepidermoid carcinoma
 PTC with spindle and giant cell carcinoma

« Combined papillary and follicular cell carcinoma

« Papillary microcarcinoma

Copyright K. W. Schmid 2008



Copyright K. W. Schmid 2008




Copyright K. W. Schmid 2008



Copyright K. W. Schmid 2008



BRAF-
Mutationsanalyse
V600E
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RET/PTC
Rearrangement
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Sheu et al. (2007)
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PTC(adults/children)

BRAF- Mutation

RET/PTC

histologic variant rearrangement
44% (32 — 63%) 30 — 40%
conventional type 60% (29 — 83%) 30 — 40%
(mainly RET/PTC1)
Follicular variant 0—-12% 26%
Tall cell variant Y7% (52 — 85%) 36%
(mainly RET/PTC3)
Oncocytic variant 40% 80%
Diffuse sclerosing v. D% (- 66%) 66 — 100%
4-6% 50 — 60%
Post-Chernobyl 0-12% 60 — 70%, solide V.
(mainly RET/PTC3)
0-10% 60 — 70%

(mainly RET/PTC1)
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PNAS 2005; 102:19075-19080
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Upregulated miIRNAs in PTC

Tetzlaff et al He et al 2005
2007 / MIRNA 24-1,-2
. miRNA 29a-2/b,c
m@RNA 31 MIRNA 21 MIRNA 102
MIRNA 172 MIRNA 146
MIRNA 223 MIiRNA 34a MIRNA 155
MIRNA 181a
miRNA 181b
MIRNA 213
MIiRNA 221
MIRNA 222
MIRNA 224 MIRNA 181c, 220
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MIiRNA 125,
196, 200, 202

Pallante et al
2006




MicroRNA (mIRNA) in papillary carcinoma (PTC)
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RNA extraction from stored FNB supernatant
(kept at 4°C in Thinprep® fixing solution)
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—RNA fragments
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MIRNA analysis in FNB




Follicular thyroid carcinoma

A malignant epithelial tumour showing evidence
of follicular cell differentation, but lacking

the morphological features  of papillary carcinoma
(WHO 1988)

A malignant epithelian tumour showing evidence
of follicular cell differentiation and lacking the

diagnostic nuclear features  of papillary carcinoma
(WHO 2004)
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Follicular thyroid carcinoma

1. minimally invasive (encapsulated)
- vascular invasion and/or
- capsular break through

2. widely invasive

Cytological variants
- oncocytic
- clear cell
- signet ring cell
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Histologic features of minimally invasive FTC
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Papillary Thyroid Carcinoma
PTC

—
Progression (?)

Normal
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Papillary Thyroid Carcinoma

PTC
—
Progression (?)
MI-FTC Progression
)
Normal —) — O
(1)
Adenoma

Thyroid Follicular Neoplasms
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Papillary Thyroid Carcinoma

PTC
—
Progression (?)
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—>( ) MI-FTC Progression
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Papillary Thyroid Carcinoma

PTC
—
Progression (?)
2
—>( ) MI-FTC Progression
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Adenoma
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Thyroid nodules

Differential diagnosis adenoma - carcinoma

Vascular invasion/
capsular breakthrough

PAX8-PPAR
P53
TPO

Galectin-3

Mitotic Index

Histologic Ki67

Investigation of AgNOR

capsular area etc.
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Adenoma
or
follicular carcinoma ?
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(cellular)
hyperplastic nodule

minimally invasive
follicular
carcinoma

(hypercellular)
adenoma

%/—/

FOLLICULAR NEOPLASIA
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PPAR -Rearrangements

25-50% of follicular carcinomas
different fusion products detected

PAX8- PPAR (the most common fusion products)
- trasncription deregulator
- Inhibitor of apotosis
- promotor of proliferation

10-20% of adenomas
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Bartolazzi et al. (2001) Lancet 357:1644-50
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Galectin-3 expression in thyroid tumours
(n =472 in Essen/Geneva-Study)

Normal Adenoma FTC PTC MTC

Xu et al. 1995 0/33 0/10 8
Am J Pathol

Inohara et al. 1999 0/58 0/25 1/3
Cancer

Bartolazzi et al. 2001 0/75 5/129 3/7
Lancet

Niedobitek et al. 2001 4127 4/9 n. d.
Pathologe

Essen/Geneva 2002 0/180 21/161 n. d.
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Quantitative Galectin-3 mRNA Analysis

Normal + Benigne PTC FTC
(31) (21) (")

Feilchenfeldt J, et al. (2003) Mod. Pathol
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Cytology — Histology
Indicating the way to go?

Qualitative and quantitative problems to define
the nuclear features of PTC

« PTC can be defined by molecular tools
- BRAF mutation
- RET/PTC rearrangements
- deregulated miRNA

Follicular adenoma can only be distinguished from
(encapsulated) FTC by histology

No reliable molecular tools yet available to define
Jfollicular neoplasms*

 MIRNA analysis seems to have an outstanding

potential in diagnostic thyroid pathology
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