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Abstract. Thyroid cancer accounts for 1% of all malignan‑
cies, and is becoming increasingly common worldwide. The 
literature reports a prevalence of ~50% of thyroid nodules 
detected during autopsies in subjects with unknown thyroid 
pathology. An extended retrospective study of 526 autopsy 
cases was performed to identify the prevalence of thyroid 
carcinoma, among various types of thyroid nodules identified 
incidentally. Tissue samples were taken from thyroid nodules, 
for investigation of the presence of thyroid carcinoma, along 
with their macroscopic and microscopic features by means of 
histopathology and immunohistochemistry (IHC) methods. 
Histopathological diagnosis of malignancy was found in 
51 cases of analyzed thyroid samples. Systematic detailed 
studies demonstrated that a thyroid gland, apparently normal 
on macroscopic examination, may be the site of pathological 
manifestations, sometimes presenting carcinomatous findings. 
Among thyroid carcinomas, the highest frequency was that of 
papillary microcarcinomas, which have a long evolution, and 
are incidentally detected during autopsies. Papillary microcar‑
cinoma is an extremely common incidental finding and the vast 
majority of these tumors pursue a benign course. Furthermore, 
it is therefore necessary to create national screening programs 
for the early detection of thyroid carcinoma.

Introduction

Among the incidental carcinoma of thyroid, the overall 
incidence of papillary carcinoma is higher than other types. 
This type of carcinoma has a high incidence, is associated 
with follicular adenoma, an may present as an isolated thyroid 
nodule or as multifocal lesions and should be considered with 
malignant potential (1‑3).

Despite advanced understanding of the biological charac‑
teristics of papillary thyroid carcinoma and the development 
of guidelines for its treatment, a number of practical questions 
remain unsolved; for instance, the extension of surgery, such as 
lobectomy vs. total thyroidectomy remains controversial (4,5).

The increased incidence of thyroid cancer is the likely result 
of two coexisting processes: Increased detection and increased 
number of cases, due to unrecognized thyroid‑specific carcin‑
ogens. This increase is apparent due to low identification of a 
large reservoir of subclinical papillary lesions that may never 
affect patient health (6,7).

The thyroid gland, thoroughly investigated in systematic 
studies that include complex histopathological examinations, 
can present a pathology that is often unknown. During autop‑
sies, the thyroid gland is rarely analyzed, being overlooked or 
incompletely visualized.

When systematic studies are performed to investigate 
macroscopically found nodules, including complex histopatho‑
logical examination, an increased incidence of thyroid tumors 
is detected. Under these circumstances, the literature reports 
a prevalence of ~50% of thyroid nodules, detected during 
autopsies in subjects with unknown thyroid pathology (8‑10). 
The prevalence of latent thyroid carcinomas is reported to 
average between 1.0 and 35.6% in different systemic autopsy 
series (11,12).

Thyroid cancer accounts for 1% of all malignancies, and 
is on the increase globally (13,14). Consequently, extensive 
sessions are dedicated to thyroid pathology in medical 
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endocrinology meetings, where the news regarding the 
etiological mechanisms, the paraclinical diagnosis and the 
therapeutic methods of this type of cancer are discussed.

The incidence of thyroid cancer has tripled in the last 
30 years, with a constant and latent numerical growth (mainly 
including small tumors), while mortality remained stable, 
according to data provided by the American Association 
of Endocrinopathologists and the American College of 
Endocrinopathology (15).

In the present study, an extended retrospective study 
of 526 autopsy cases was performed to identify the preva‑
lence of thyroid carcinoma, among various types of thyroid 
nodules identified incidentally. The findings indicated that, 
papillary microcarcinoma is an extremely common inci‑
dental finding and the vast majority of these tumors pursue 
a benign course.

Materials and methods

Case selection for study batch. Total thyroidectomy was 
performed during serial autopsies of 526 cases in an interval 
of 3 years (January 2017‑February 2020) and macroscopically 
examined in search for small undetectable thyroid nodules. 
The study was performed at the forensic department of Brăila 
County Emergency Hospital (Braila, Romania).

The study batch comprised 416 males (79%) and 110 females 
(sex ratio=3.78), with an age range of 10‑94 years (m=60.32, 
SD=±15.42). The highest incidence was found in patients 
aged between 60 and 70 years. None of the subjects included 
in the study had evidence of thyroid disease. The urban/rural 
distribution encountered in patients with neoplasms was 
approximately equal.

A complex database was compiled including variables 
such as age, sex, environmental factors and clinical factors 
related to the risk of thyroid cancer. Possible association 
with Hashimoto's thyroiditis or lymphocytic thyroiditis, 
along with overweight and cardiovascular diseases was also 
considered.

The study was conducted according to the World Medical 
Association Declaration of Helsinki, using a protocol approved 
by the local Bioethics Committee from Brăila Emergency 
County Hospital (Braila). All patients previously signed an 
informed written consent regarding hospitalization, treatment 
and a possible future publication of data.

Tissue sampling and stains. The thyroids were dissected and 
carefully separated from the soft tissues around the thyroid, 
fixed in 10% formalin and then weighed and measured. All 
macroscopic changes were noted, with special propensity 
for whitish star‑shape areas and the scars suspected to be a 
carcinoma. Subsequently, tissue specimens were carefully 
harvested from different parts of both thyroid lobes for micro‑
scopicanalysis in order to perform a systematic study.

Multiple, serial sections were performed to cover a 
wide range of undetected pathologies in the macroscopic 
examination. The selected tissue samples were fixed in 
10%  neutral‑buffered formalin (pH  7.0) for 24‑48  hand 
paraffin embedded. Sections were cut at 5 µm and stained with 
standard hematoxylin‑eosin (HE). Approximately 1,000 frag‑
ments were processed and microscopically examined.

Immunohistochemical analysis. Immunohistochemical anal‑
ysis (IHC) was performed for a panel of 7 antibodies, using 
sections show non slides treated first with poly‑L‑lysine. The 
panel comprised the following antibodies: CK7 (mouse mono‑
lconal, clone: OV‑TL12/20, ready to use‑RTU, Cell Marque), 
TTF1 (mouse monolconal, clone: 8G7G3/1, RTU, Cell 
Marque), thyroglobulin (mouse monoclonal, clone: 2H11+6E1, 
RTU, Cell Marque), EMA (mouse monoclonal, clone: E29, 
RTU Cell Marque), vimentin (mouse monoclonal, clone: V9, 
RTU, Cell Marque), PCNA (mouse monoclonal, clone PC10, 
1:200, Dako; Agilent Technologies), and p53 (mouse mono‑
clonal, clone: SP5, RTU, Cell Marque). IHC was performed on 
3 µm thick sections from formalin‑fixed paraffin‑embedded 
specimens.

The method used was an indi rect  t r istad ia l 
Avidin‑Biotin‑Complex technique, with a NovoLink 
Polymer detection system which utilizes a novel control 
polymerization technology to prepare polymeric HRP‑linker 
antibody conjugates, according to the manufacturer's specifi‑
cations (Novocastra). Antigen retrieval technique (enzymatic 
pre‑treatment) was carried out, according to the producer's 
specifications.

All slides were examined and photographed on a Nikon 
Eclipse Ci. Digital images captured with Digital Microscope 
Camera program were processed and analyzed with Photos 
App, running under Windows 10.

The criteria of the World Health Organization (WHO) 
were used to diagnose and classify histological subtypes of 
thyroid tumors. The Turin criteria for poor differentiated 
thyroid carcinoma include: i)  presence of a solid/trabec‑
ular/insular pattern of growth, ii) absence of the conventional 
nuclear features of papillary carcinoma, and iii) presence 
of at least one of the following features: Convoluted nuclei; 
mitotic activity > or =3x10 HPF (high power field) and tumor 
necrosis (16).

Results

Tumor distribution areas. From 526 cases, 153 cases had 
thyroid nodules, out of which 135 had multinodular goiters 
and 18 uninodular goiter; 51 cases had malignant nodules and 
322 had colloid nodules. The average weight of the thyroid 
with goiter was 88 g, with variations between 25 and 500 g.

A total of 39 patients with goiter had associated diseases: 
35 cases had associated lymphocytic thyroiditis and 4 cases 
had focal lymphocytic thyroiditis associated with neoplasia. 
A total of 39 thyroid glands showed thyroiditis, of which focal 
lymphocytic thyroiditis occurred in 35 cases associated with 
goiter, and in 2 cases associated with neoplasia. One case of 
Hashimoto's thyroiditis was found concurrently with papillary 
carcinoma.

Thyroid pathology. The incidence of thyroid pathology was 
notedin association with cardiovascular diseases. In the present 
study, the associated cardiovascular diseases were divided into 
three distinct categories: 67.3% had chronic cardiovascular 
diseases (especially myocardofibrosis), 5.3%  had chronic 
cardiovascular diseases associated with acute myocardial 
ischemia, and 7.8% had acute heart diseases. A causal relation‑
ship between obesity and thyroid pathology was found in our 
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cases, as follows: 33.3% had obesity, 19.5% had cachexia and 
52% were normostenic.

Histopathological diagnosis of malignancy was found 
in 51  cases of the analyzed thyroid glands. The youngest 
patient was 40 years of age and the oldest 94 years of age, the 
highest incidence being found in patients aged between 45 and 
60 years.

Thyroid neoplasia was noted in 51 cases (33.33%), 3‑fold 
higher in men than in women: Micropapillary carcinomas in 
47 cases, undifferentiated thyroid carcinoma in 3 cases and 
squamous cell thyroid carcinoma in 1 case. The association 
with another thyroid pathology was seen in 8 cases: 5 goiters 
associated with papillary carcinomas, and 3 thyroiditis associ‑
ated with papillary carcinomas.

In 54.1% of cases, the malignant nodules were distributed 
in the right thyroid lobe 43.1% in the left thyroid lobe. In some 
cases (9%), the tumor areas were multiple, considered multi‑
focal, disseminated in both thyroid lobes (Fig. 1).

Approximately 92%  of thyroid carcinomas were 
of papillary type. Grossly, most papillary tumors were 
white‑grayish with infiltrative borders and firm surface (Fig. 2).

The microscopicarchitectural patterns were micro‑papil‑
lary, trabecular, solid and cystic types. The stroma around the 
tumor was sometimes fibrotic and sclerotic.

Another typical, but not pathognomonic feature, was the 
presence of psammoma bodies (5  cases). Distinct nuclear 
features were crowded vesicular nuclei, optically clear 
(‘Orphan Annie eyes’), irregular nuclear contours, nuclear 
grooves and intranuclear cytoplasmic inclusions, marked 
crowding with overlapping of adjacent nuclei, pale and clear 
chromatin (Fig. 3). The carcinomas were <1 cm, so‑called 
papillary microcarcinoma (in the present study the dimensions 
were between 0.2 and 1 cm).

Squamous cell carcinoma involved both lobes. The gross 
appearance was a firm consistency and grayish‑white 
color with areas of necrosis and extensive infiltration of 
peri‑thyroid soft tissue, vascular and peri‑neural invasion. 
Microscopically these tumors consisted of nests and sheets 
of cells with squamous differentiation, with keratin ‘pearl’ 
formation.

Poorly differentiated carcinoma showed evidence of 
follicular differentiation, fitting morphologically between 
well‑differentiated and undifferentiated thyroid carcinoma, 
but WHO recognizes it as a separate entity (6). In the present 
study, we classified them as undifferentiated thyroid carcinoma 
after Turin criteria and applied IHC.

Grossly, these tumors presented as fleshy, large, solid 
grey to white nodules with areas of hemorrhage and necrosis. 
Microscopically, they were composed of a variable admixture 
of spindle cells. The cells had eosinophilic cytoplasm, brisk 
mitotic activity with abundant apoptosis.

Overall, CK7 was diffusely expressed in papillary carci‑
nomas and focally expressed in squamous cell tumors and 
undifferentiated tumors. EMA was diffusely positive in all 
thyroid carcinomas, while TTF1 was negative in most of the 
cases (Fig. 4). Thyroglobulin was positive in all cases, with 
variable expression in the cytoplasm of tumor cells.

PCNA showed positive expression in ~7‑8% of tumor cells 
nuclei in undifferentiated carcinomas, in ~3‑5% of tumor cells 
nuclei in papillary carcinomas and ~20‑25% of tumor cells 
nuclei in squamous cell carcinoma. The PCNA proliferation 
index was expressed in tumor cell nuclei, in 25% of well‑differ‑
entiated squamous tumor cells, both basal and parabasal; in the 
areas with keratin and para‑keratin formation, no expression 
was observed.

P53 was negative in all cases, including undifferentiated and 
squamous cell carcinomas. Nuclear antibodies were affected 
by autolysis and necrosis, therefore the antigen‑antibody 
reaction in the nucleus lost its expression. Vimentin was nega‑
tive in tumor cells, with expression only in stroma and blood 
vessels.

Discussion

Thyroid carcinomas had an incidence in the present study 
of 10%, which is consistent with the percentage reported by 
studies in the literature (17,18). Normal thyroid appeared in 
40% of our cases, an incidence close to that reported in the 
literature.

Figure 1. Localization of tumor nodules in the thyroid gland.

Figure 2. Infiltrative thyroid carcinoma of papillary type, with cystic nodular 
areas, cut section.
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According to the WHO, the normal weight of the thyroid 
has an upper limit of 40 g, anything exceeding this limit is 
considered to be goiter. Our study showed a thyroid weight of 
25‑40 g, considered to be within normal limits.

Focal lymphocytic thyroiditis has been found in 39 cases. 
It is seen by some authors as a nonspecific inflammation 
associated with etiological factors such as acute infections, 
local trauma, chemicals, radiation, immune and with an 
uncertain association with papillary thyroid cancer  (19). 
In the current study, Hashimoto's thyroiditis was associ‑
ated with neoplasia in 1 case. Squamous metaplasia had an 

incidence of 7.3% in our cases, with an association of 20% of 
cases with thyroiditis. The incidence of thyroid disease was 
not closely associated between sex, age and pathological 
background.

Immunohistochemistry for CK7 and EMA was positive in 
all three cases of undifferentiated carcinoma. These stains are 
useful for diagnosis of tumors and to confirm that the neoplasm 
is a carcinoma rather than a high‑grade sarcoma (20). TTF‑1 
and thyreoglobulin are typically negative in undifferentiated 
carcinoma. In the present study, all 3 cases were also negative 
for TTF1.

Figure 3. (A) Thyroid carcinoma: micro‑papillary type with psammoma bodies (HE, x40). (B) Papillary carcinoma type with follicular areas (HE, x100). 
(C) Papillary carcinoma, detail with optical clear, vesicular nuclei (‘Orphan Annie eyes’) (HE, x200). (D) Squamous cell carcinoma (HE, x100). HE, hema‑
toxylin‑eosin.

Figure 4. Thyroid carcinoma: (A) EMA diffusely positive (IHC, x100), (B) CK7 diffusely positive (IHC, x100), (C) PCNA positive in ~10‑15% of tumor cells 
nuclei (IHC, x200). IHC, immunohistochemistry.
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Nuclear reactivity for PCNA has been reported in 
~75‑80% of anaplastic carcinoma (21). In our study, there were 
2 cases of anaplastic carcinoma, with 5‑10% positivity in the 
tumor cell nuclei and one case was negative.

Systematic detailed studies have demonstrated that a 
thyroid, which is apparently normal on macroscopic exami‑
nation, can be the site of pathological manifestations, and 
sometimes carcinomatous (22).

Thyroid nodules are quite common in the general popula‑
tion, most often they are benign, about 10% of the detected 
solitary nodules are malignant. Thyroid nodules detected in 
polynodular goiter are generally colloidal, the risk of malig‑
nancy being reduced (23).

In cases of thyroid carcinomas, the highest frequency is 
occupied by papillary microcarcinomas, which have a long 
evolution, these being detected incidentally during autopsies. 
Papillary microcarcinoma is an extremely common incidental 
finding and the vast majority of these tumors pursue a benign 
course (24).

Regarding the association with the risk of thyroid cancer 
in patients with pre‑existing thyroid disease or cardiovascular 
diseases (25), as well as the association with overweight (26), 
our study did not show a direct correlation.

The rise in incidence of papillary micro‑carcinomas 
creates management dilemmas. Therefore, the decision in 
the management of these type of tumors begins at the time 
of surgery and is associated with a more aggressive course. 
Younger age may be predictive for radioactive iodine adminis‑
tration in the lowest‑risk patients (27,28).

In a cross‑sectional study over an historical cohort during 
a decade, conducted in Brazil, it was found that there was an 
increase in the proportion of cases with malignant cytological 
results among microcarcinomas, related to an enhancement in 
preoperative diagnostic methods (29‑31).

In another exhaustive retrospective study, performed on 
more than 2,000 patients in an interval of 8 years, conducted 
in Japan, it was also found that the oncological outcomes of 
the immediate surgery and active surveillance groups were 
similarly excellent, but the incidences of unfavorable events 
were higher in the immediate surgery group (32).

In summary, papillary thyroid carcinomas are a compact 
group with a heterogenous morpho‑phenotypical and 
immune‑biological expression and behavior that are some‑
times overlooked (particularly the small size tumors, such 
as micro‑carcinomas). The majority of these carcinomas are 
incidentally identified during a routine check or at autopsy.
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