
Table S1. The etiology, characteristics, progression, diagnosis and treatment of thyroid cancers: PTC, FTC, ATC, PDTC, MTC, PTL, PTS and 

STCT. 

Type of 

thyroid 

cancer 

Prevalence 

among 

thyroid 

carcinomas 

Oncogens Chromosomal 

rearrangement

s 

Carcinoma 

characteristics 

Carcinoma 

progression 

Diagnosis Treatment  

Reference

s 

Papillary 

thyroid 

cancer (PTC) 

70% – 90% of 

TC, often in 

young 

women and 

girls at 

adolescence 

BRAFV600E 

NRAS  

HRAS  

KRAS 

EIF1AX  

PIK3CA 

PTEN/PHT

S 

SPOPSCR3 

TP53 

TERTC228T 

 

 

RET with: 

ACBD5, 

AFAP1L2, 

AKAP13, 

ANKRD2, 

PTC1, DLG5, 

ERC1, 

FKBP15, PTC5,  

HOOK3, 

KIAA1468, 

PTC8, PTC3, 

PCM1, PTC2, 

RUFY2, 

SPECC1L, 

TBL1XR1,  

SQSTM1, 

PTC6, TRIM27, 

PTC7 or 

UEVLD  

 

PAX8 with 

PPARG 

 

tumor: irregular 

borderline, 

surrounded by 

capsule, tendency 

to express the 

biggest undiversity 

of stroma among 

TC,  prognosticates 

well. 

Aggressive 

variants: columnar 

tumour, tall cell 

tumour, solid 

tumour and 

hobnail . 

slow growth, 

metastases 

within 

thyroid flesh 

and to lymph 

nodes, 

remains 

iodine 

catching. 

 

problematic, similar 

to benign tubercle 

of thyroid gland 

with papillary 

hyperplasia (BTN- 

PH) 

removal of the 

thyroid gland 

along with 

regional lymph 

nodes, in the 

case of 

papillary 

thyroid 

microcarcinom

a - regular USG 

and TSH 

monitoring 

  

 

 

[1–7] 

Folicullar 

thyroid 

10% – 15% of 

TC, 

BRAFK601E 

NRAS  

HRAS  

PAX8 with 

PPARG 

microfolicullar 

growth or solid/ 

trabecular: in ~ 

slow growth, 

metastases to 

bones and 

similar to an 

adenoma, 

commonly 

Total resection 

of the one lobe 

with isthmus 

[8–15] 



carcinoma 

(FTC) 

more 

aggressive 

than PTC, 

often in 

women (40 – 

60 years old) 

KRAS 

EIF1AX  

PIK3CA 

PTEN/PHT

S 

DICER1 

EZH1Q571R 

EZH1Y642F 

EZH1M349L 

TP53 

TERTC250T 

80% of FTC cases; 

follicles containing 

colloid: in 20% of 

FTC cases, usually 

well formed 

capsule with blood 

vessels 

lungs, it is 

iodine- 

catching, 

more 

expansive 

invasion of 

capsule and 

extension of 

FTC into 

thyroid flesh - 

higher 

metastases 

rate and 

death rate 

diagnosed without 

precise assessment 

of lesion’s 

malignancy, 

diagnosis stated on 

the basis of USG 

with aimed biopsy 

is difficult. Sign of 

malignancy: the 

invasion to vessels 

and tumour 

capsule. 

with removal of 

regional lymph 

nodes, opinions 

concerning. 

Expanse of 

operation are 

disparat. 

Lowering of 

operation 

expanse - lower 

risk of 

complications. 

Exception 

acceptable to 

refrain from 

operation : 

autonomous 

tumours in 

scyntygraphy, 

small follicular 

tubercles, 

controlled by 

biopsies. 

Anaplastic 

thyroid 

carcinoma 

(ATC) 

less than 2% 

of TC, 50% of 

mortality in 

TC, most 

frequently in 

the elderly 

TP53 

BRAFV600E  

NRAS  

HRAS  

KRAS 

EIF1AX  

PIK3CA 

TERTC250T 

 

 

PAX8 with 

PPARG 

the most 

heterogenous of 

TC, a broad 

spectrum of 

differentiation – 

tumours built by 

fusiform cells, 

pleomorphic giant 

cells and epithelial 

cells, ATC stroma: 

aggressive, 

malignant 

tumour, fast 

metastases to 

distant 

organs, early 

metastases via 

bloodstream 

and 

lymphatic 

diagnosis is 

difficult - 

morphological 

overlapping with 

other cancers of 

anaplastic 

morphology, 

similar to: 

fibrosarcoma, 

undifferentiated 

conventional 

treatment 

methods are 

not successful, 

radical surgery 

is often 

impossible, 

chemotheraphy

: doxorubicin 

monotherapy 

[16–20] 



changingly 

hyaloid, hardened 

or desmoplastic, 

well defined 

oncological 

capsule is an 

important 

prognostic factor 

in ATC - lengthen 

survival time,  

system, it is 

not iodine- 

catching, 

prognosticate

s badly 

pleomorphic 

sarcoma, single 

fibrous tumour, 

angiosarcoma or 

rhabdomyosarcoma

, potential diagnosis 

marker: TP53  

mutation, it occurs 

in about 70% of 

ATC cases, feature 

specific for ATC 

or multi-drug 

regimens 

Poorly 

differentiate

d thyroid 

carcinoma 

(PDTC) 

2% – 5% of 

TC, in people 

over 60 years 

of age, more 

often in men, 

a poor 

prognosis, 

relapse-free 

time is 

shorter than 

12 months 

BRAFV600E 

NRAS  

HRAS  

KRAS 

EIF1AX  

TP53 

TERTC250T 

 

RET with: TFG, 

PTC1, PTC3 or 

PPFIBP2  

 

monomorphic 

cancer cells form 

heterogeneous 

structure of islet, 

trabecular and 

solid build, 

sometimes satellite 

nodes, rare 

colloidal tumour 

surrounded tightly 

by solid tumour 

with necrosis 

Expansive 

growth and 

partial 

capsule, 

metastasis 

into regional 

lymph nodes 

and into 

distant organs  

 

the majority of cell 

tumours exhibit 

poorly 

differentiated 

features, PDTC 

displays 

predominant solid, 

insular, or 

trabecular growth 

patterns sometimes 

coexist with 

follicular, papillary 

or anaplastic 

carcinoma 

component 

 

smaller lesions of 

lymphocytes and 

dendritic cells, 

higher number of 

macrophages 

surgical 

removal of the 

thyroid gland 

and treatment 

with reactive 

iodine 

[21–25] 



Medullary 

thyroid 

carcinoma 

(MTC) 

5% – 10% of 

TC, more 

frequent in 

women, may 

occur in 

children 

(below than 

10% of cases), 

prognosticate

s unsurely 

NRAS  

HRAS  

KRAS 

RET with 

MYH13 

heterogenous 

cancer with 

differentiation of 

parafollicular and 

follicular cell lines; 

deriving from C 

cells (main source 

of calcitonin in the 

body; excrete also: 

carcinoembrionic 

antygen (CEA), 

amyloid, 

adrenocorticotropi

c hormone 

(ACTH), 

katacalcin, 

calcitonin-gene 

related peptide 

(CGRP), 

somatostatin, 

vasoactive 

intestinal peptide 

(VIP), 

prostaglandins, 

histaminase, 

chromogranin A, 

serotonin, 

neurospecific 

enolase and 

melanin), occur 

sporadicly or can 

accompany 

congenital 

tumor is hard, 

possesses no 

capsule, it is 

white or red, 

located 

mainly in 2/3 

of back- 

upper part of 

thyroid gland, 

advanced 

cancerous 

lesion affect 

trachea, 

recurrent 

laryngeal 

nerve and 

surrounding 

tissues, 

distant 

metastases 

into: lymph 

nodes, liver, 

lungs and 

bones, is not 

iodine- 

catching,  

round, 

polymorphic or 

fusiform cells 

forming nests 

separated from one 

another by 

connective tissue 

are visible in 

histopatological 

image 

excision of the 

thyroid gland 

and central 

lymph nodes of 

the neck, and in 

the case of a 

tumor> 1 cm in 

diameter, the 

lateral 

lymphatic 

system of the 

neck is usually 

removed from 

the side of the 

tumor, in 

inoperable 

tumors - 

Isotope therapy 

with iodine 131, 

chemotherapy 

are 

complementary 

treatments 

[26–31] 



multiple endocrine 

neoplasia type 2 

(20- 30% of cases) 

Primary 

thyroid 

lymphoma 

(PTL) 

Less than 5% 

of TC, more 

common in 

females (over 

65 years of 

age) 

 IGH with 

BCL2 

Causes by 

proliferation of B 

lymphocytes 

suspicion of 

thyroid 

lymphoma - 

rapidly 

growing mass 

in the neck 

accompanyin

g Hashimoto 

inflammation,  

rare disease, 

difficult to 

diagnose, tumor: 

huge, unilateral 

mass, 

hipoechogenic, 

invading 

neighbouring soft 

tissues 

treatment 

depends on its 

grade and 

location, low-

grade 

lymphomas are 

treated with 

radiotherapy; 

high-grade 

lymphomas 

with 

chemotherapy. 

Monoclonal 

antibodies are 

also used. The 

surgical 

removal of the 

entire thyroid is 

rare. 

[32–34] 

Primary 

thyroid 

sarcoma 

(PTS) 

Less than 

1.5% of TC, 

often in 

young adults, 

4- times more 

frequently in 

men  

 BCOR with 

CCNB3 

clinical and 

pathological 

features are similar 

to sarcoma of other 

organs,  

a painless 

goiter, 

infiltration of 

adjacent 

organs 

(trachea or 

esophagus), 

metastatic 

invasion of 

local lymph 

diagnostic rarity - 

difficulties in 

setting the correct 

diagnosis,  

adjuvant 

chemotherapy 

before surgery 

or 

radiotherapy, a 

broad spectrum 

of treatment 

strategies: 

surgery, with 

or without 

additional 

[35–37] 



nodes, distal 

metastases  

chemotherapy 

and local 

radiation, 

palliative care. 

Squamous-

cell thyroid 

carcinoma 

(SCTC) 

Less than 1 % 

of TC, often 

in women 

(over 60 years 

of age), very 

aggressive 

tumor with a 

poor 

prognosis 

  differentiated, 

poorly understood 

a primary or 

secondary 

disease, rich 

vascular 

nature but 

low the 

incidence of 

metastatic 

thyroid 

disease (2-

3%),  

radiological 

imaging from the 

neck to the 

abdomen (to 

exclude secondary 

diseases), 

surgical 

resection of the 

tumor with 

adjuvant 

radiotherapy 

and 

chemotherapy 

is the 

recommended 

option – often 

resistant to 

radiotherapy,  

[38,39] 
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