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Accurate pathological diagnosis of thyroid cancer in the era of precision medicine
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Abstract Thyroid cancer is the malignant tumor with the most rapidly increasing incidence in recent years, the overwhelming majori-

ty of which are derived from follicular cells. The most common tumor entity is differentiated thyroid cancer, which could be divided in-

to papillary thyroid cancer and follicular thyroid cancer. The accurate pathological diagnosis of thyroid cancer is the cornerstone in the

process of precision medicine which includes prevention, diagnosis and treatment. This review discusses the significance of accurate

pathological diagnosis in the precision medicine of thyroid cancer based on the following four aspects: 1) the risk evaluation of thyroid

cancer, 2) preoperative accurate diagnosis of thyroid nodules, 3) the risk stratification of prognosis and recurrence, and 4) the guid-

ance of molecular targeted therapy in advanced patients.
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Table 1 Origin, histological types, respective proportion and common gene alterations of thyroid malignancy

[5-6]

Tissue or cell source Histological types Proportion Common gene alterations
Follicular cells - >95% -
PTC >80% BRAF, RAS, TERT promoter, RET-PTC
FTC 5%-10%  RAS, TERT promoter, PAX8/PPAR
PDTC <5% TERT promoter, RAS, TP53, BRAF, ALK
ATC <2% TP53, TERT promoter, BRAF, RAS
Parafollicular C-cells MTC <2% RET, RAS

Lymphocytes

Derived from ectopic tissue, invaded to adjacent tissue or metastasized to

other organs

Malignant lymphoma

2 FNTCEILXE B R ATEE ™

Table 2 Risk categories and recommendations for the management of children with FNMC according to the 2015 ATA guidelines”’

Risk category

RET gene mutation site

Recommendations for the time of prophylactic thyroidectomy

Highest risk (ATA-HST)

High risk (ATA-H)

Moderate risk (ATA-MOD)

Codon M918T

Codon A883F or C634

Other codons except codons M918T, A883F and C634

In the first year of life, even in the first months

At or before 5 years of age, with the timing and extent of surgery

guided by serum calcitonin (Ctn) levels

6-month or annual evaluations (including physical examination, ul-

trasound of the neck and measurement of serum Ctn levels) begin-

ning around 5 years of age. The timing of thyroidectomy based on

the detection of an elevated serum Ctn level

Tumor characteristic

Recommendation for
screening

Prophylactic thyroidectomy

Recommendation for
treatment

More aggressive, with
increased frequency of
multicentric  disease,
lymph node metasta-
ses, local invasion, and
recurrence

Developed at early age

Multifocal and bilateral

#x3 BAESEFMIEREERIREREY
Table 3 Inherited cancer syndromes and nonmedullary thyroid cancer'®
Inherited Gene mutation Risk of thy- Specific his-
syndrome roid cancer  tologic type
FNMTC No specific gene  5.9%-19.7% DTC
mutation
Cowden PTEN 35.0%-38.0% More follic-
syndrome ular- variant
PTC
FAP APC 2.6%-11.8%  Cribriform-
morular PTC

Screening initiated about
10 years old. FNAB per-
formed while nodule =5
mm

At the time of Cowden
syndrome diagnosis re-
gardless of age and an-
nually thereafter

No established optimal
screening protocol, while
some recommended at
age of 16

Not recommended

In selected patients, such
as those with develop-
mental disorders

Not recommended

More aggressive initial
therapy with total thy-
roidectomy, prophylactic
central neck dissection,
and radioactive iodine

Total thyroidectomy

Total thyroidectomy
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