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Abstract. The most common neoplasm of the endocrine system 
is found in the thyroid gland with a significant increase in recent 
decades largely due to modern diagnostic methods. Thyroid 
tumors generally have a favorable evolution, but there are also 
aggressive variants with a poor prognosis. In these aggressive 
tumors, the most reliable method of detecting and making a 
differential diagnosis is represented by ultrasound‑guided 
fine‑needle cytopuncture, confirmed by histopathological 
examination. Although fine‑needle aspiration puncture and 
cytological examination are considered to have a high sensi‑
tivity and specificity, diagnostic certainty is established later 
only by histopathological examination. Fine‑needle aspiration 
cytopuncture of the thyroid gland correlated with histopatho‑
logical examination has played a crucial role in recognizing 
and identifying variants of papillary carcinoma known to have 
aggressive biological behavior, especially in cases of poorly 
differentiated carcinoma. Recognition of aggressive variants 
of papillary carcinoma is of major importance in the prognosis 
and clinical management of patients. The aim of this study was 
to present the correlations found in a series of thyroid tumors 
from patients treated in surgery and oncology departments, as 
well as tumors accidentally detected during autopsies in the 
department of forensics. All the cases selected in the study 
benefited from a complex histopathological diagnosis adapted 
to each case in order to ensure maximum efficiency.

Introduction

Thyroid nodules are quite common in the general popula‑
tion. The cases mentioned in the medical publications report 
a prevalence of 50% of thyroid nodules detected during 
autopsies in unknown subjects with thyroid pathology. 
Malignant nodules are found in approximately 5% of the 
population (1‑5).

Thyroid cancer accounts for 1% of all malignancies, but 
is increasingly becoming more common worldwide. Thyroid 
carcinoma affects women more often than men, in most cases 
affecting patients aged between 25 and 65 years. The annual 
incidence of thyroid tumors varies depending on age, sex, race, 
geographic region as well as hormonal and environmental 
factors (6,7).

The gold standard in the early diagnosis of thyroid tumors 
is considered to be fine‑needle aspiration biopsy of thyroid 
nodules, ultrasound‑guided, followed by cytological evalua‑
tion. It is a simple, safe method, which involves minimal costs 
and has a favorable diagnostic accuracy (8‑11).

Huang et al presented this method as having a sensitivity 
and specificity of approximately 83 and 92% with a failure 
rate between 1 and 21%, emphasizing that these failure 
rates appear because of the technique and experience of 
execution (12).

The Bethesda System for  Repor t ing Thyroid 
Cytopathology standardized the results obtained through 
fine‑needle aspiration procedure and facilitated commu‑
nication and collaboration between physicians  (13). 
Gupta et al  (14) and Miftari et al  (15) concluded that the 
fine‑needle aspiration technique can provide clear evidence 
in the diagnosis of aggressive variants of thyroid papillary 
carcinoma (14,15).

The surgical treatment comprises primarily of total 
thyroidectomy with laryngeal recurrent nerve protection (16). 
Thus, the aim of the present study was to determine the corre‑
lations of thyroid tumors obtained from patients and those 
harvested during autopsies. A complex histopathological 
diagnosis is imperative in tailoring to each case for maximum 
efficiency.
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Materials and methods

Case selection for the study batch. The cases included in the 
present study came from thyroids harvested during autopsies, 
from patients operated in the surgery wards and from the 
patients registered in the oncology ward, from the Braila 
Emergency County Hospital.

The study batch was composed of 442 males (78%) and 
119 females (22%) (sex ratio=3.71), with age ranging from 
10 to 94 years (mean=60.32, SD= ±15.42). The highest inci‑
dence was found in patients aged between 60 and 70 years. 
The inclusion criteria for the study were: patients presenting 
thyroid tumors, treated in the surgery and oncology depart‑
ments, as well as thyroid tumors accidentally detected during 
autopsies in the Department of Forensics from the Braila 
Emergency County Hospital in the selected period of time. 
None of the subjects with accidentally detected tumors had 
evidence of thyroid disease. Patients that had no histopatho‑
logically confirmed diagnostic were excluded. The urban/rural 
distribution encountered in patients with thyroidian neoplasms 
was approximately equal.

The following types of interventions were performed 
on the thyroid gland: fine‑needle aspiration technique and 
cytological examination, biopsy (in case of non‑removable 
tumor), unilateral lobectomy with isthmusectomy, subtotal 
thyroidectomy, unilateral lobectomy with isthmusectomy and 
contralateral subtotal lobectomy, total thyroidectomy, and 
extended thyroidectomy in the pre‑thyroid muscles. Thyroid 
nodules <1 cm in diameter were generally not punctured, 
unless they showed suspicious ultrasound‑detected changes 
such as micro‑calcifications.

The study was approved by the Ethics Committee of 
the County Emergency Hospital Braila (Braila, Romania), 
approval no. 37948/08.10.2020, respecting the ethical stan‑
dards of the 1975 ‘Helsinki Declaration’, revised in 2000, and 
complying with the national legislation. Written informed 
consent was obtained from the patients.

Tissue sampling and staining. The harvested thyroid speci‑
mens were fixed in 10% formalin, buffered for 24 h and in 
the case of bulky goiter, several incisions were performed 
to facilitate fixation. The thyroid gland was dissected and 
carefully separated from the soft tissues of the peri‑thyroid 
space, fixed in 10% formalin and then weighed and 
measured.

Macroscopic changes in the observed structure were noted, 
especially the whitish star‑shaped scarred areas, suspected of 
being carcinomas. Multiple systematic cuts were performed 
to cover a wide range of undetected pathologies in the 
macroscopic examination.

After weighing the thyroidectomy section, 2‑ to 3‑µm 
sections were cut to allow complete visualization of the 
thyroid capsule and detection of infra‑centrimetric carci‑
nomas.

Over 1,000 sections of thyroid tissue were sampled. The 
selected tissue samples were fixed in 10% neutral‑buffered 
formalin (pH  7.0) for 24‑48 hat room temperature and 
paraffin embedded. The sections were cut at  5  µm and 
stained with standard hematoxylin and eosin at room 
temperature for 2 h.

The samples harvested from the thyroid gland by 
fine‑needle aspiration were processed as smears. The slides 
were fixed in 95% alcohol and stained with Papanicolaou. 
Then, the slides were subjected to complex cyto-histopatho‑
logical examination.

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

Statistical analysis. Variable categories were summarized 
as counts, percentages, and continuous variables such as 
medians. Data are presented as mean  ±  SD. Statistical 
comparisons were made using the Minitab® program 
(version 19, Trialware TM), which showed a mean value of 
60.32 for the age (SD, 15.42). The Pearson Chi‑square test 
was used to compare the type, size of the tumor, sectioning 
intervals (0.5 cm for papillary microcarcinomas vs. 1‑3 mm 
as the value for latent papillary carcinomas), multifocality, 
lymph node metastases.

The following indicators were calculated in the statistical 
analysis: median, mean, standard deviation, asymmetry and 
vault indicators for the analyzed immunohistochemical 
parameters. P<0.05 was considered statistically significant in 
all our tests. There were no repeated experiments.

Results

Following the 526 autopsies performed in a time interval of 
3 years (January 2017‑January 2020), 51 thyroid tumors were 
identified, 153 cases with thyroid nodules, of which 135 were 
multinodular goiters and 18 uninodular goiters.

A further 17 cases were selected from the histopatho‑
logical registers between December 2016 and December 2020 
from patients operated in the surgery departments and also 
patients recorded in the oncology department of the County 
Emergency Hospital Braila, who presented thyroid tumors 
with aggressive forms.

A total of 68 cases with thyroid tumors were included in the 
study. From these, 60 were papillary carcinomas (Figs. 1‑3), 
4 follicular carcinomas, two poorly differentiated (Fig. 4), 
one medullary (Fig. 5) and one squamous (Fig. 6). Patients 
included in surgical treatments also benefited from cytological 
diagnosis by fine‑needle aspiration.

Papillary carcinomas were carefully reanalyzed to 
determine the histological subtype. Microcarcinomas were 
identified in the vast majority of cases (55 cases), but there 
were also 5 cases with variants of papillary carcinoma with 
aggressive potential, of which included: tall cell variant 
(2 cases), one case with diffuse sclerosis, one hobnail variant 
and one diffuse follicular variant.

We used the criteria of the World Health Organization 
(WHO) to diagnose and classify the histological subtypes of 
the thyroid tumors (17).

Carcinomas that were <1  cm in size were classified, 
according to the definition, as papillary microcarcinomas. 
These were detected incidentally during the autopsies. The 
patients had a long evolution, without symptoms, their detec‑
tion being established because of the thorough and complex 
analysis of the thyroid gland.
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Discussion

By definition, aggressive variants of papillary thyroid carci‑
noma have the same characteristic nuclear features (nuclear 
inclusions, nuclear notches) with papillary carcinoma but 
have different architectural arrangements and distinct cellular 
features.

The tall‑cell variant of papillary carcinoma was diagnosed 
in two male patients, aged 78 and 76 years, respectively, where 
the variant showed a characteristic appearance since the diag‑
nostic cytopuncture, subsequently confirmed by histological 
examination.

Leung et al (18) suggested that this variant of tall‑cell 
papillary carcinoma could not be diagnosed cytologically by 
fine‑needle aspiration technique. However, Guan et al (19) 
and Das  et  al  (20) showed that the tall‑cell variant was 
correctly recognized in cytological specimens in 30‑100% 
of cases.

The hobnail variant of papillary carcinoma was detected 
in a 69‑year‑old man who showed symptoms of local pain in 
the cervical region, dyspnea, dysphonia and dysphagia. The 
fine‑needle aspiration method showed typical morpho‑cyto‑
logical features: the nuclei were located at the top of the cell 

or in the middle of the cytoplasm, giving the cell the typical 
hobnail appearance (21,22).

The diffuse sclerosing variant of the papillary carcinoma 
was identified in a 43‑year‑old patient. In the present study, 
aspiration puncture used in the diffuse sclerosing variant 
showed a smear with moderate‑high cellularity, with the pres‑
ence of colloid dispersed in the background. The characteristic 
cytological features highlighted the arrangement of the cells in 
three‑dimensional layers, ball‑like groups and cohesive groups 
of cells mixed with inflammatory cells. These characteristics 
are similar to those mentioned in the literature.

The diffuse follicular variant is defined as having a 
characteristic diffuse spreading in the thyroid gland with 
pseudo‑areas of follicular patterns and nuclear features that 
are characteristic for classical thyroid papillary carcinoma. 
The diffuse follicular variant was identified in a 46‑year‑old 
woman who came with dyspnea, dysphagia, dysphonia and 
vocal cord paresis. Diagnostic cytopuncture and histological 
examination revealed a pattern of follicular growth and 
nuclear features characteristic of classical papillary thyroid 
carcinoma (23).

Thyroid follicular carcinoma occurred in 4 cases in the 
study group. Of these, three were women and one was a man, 

Figure 1. Papillary thyroid carcinoma. Papillary thyroid carcinoma identified 
using cytology and PAP. Inset: papillary carcinoma showing tall cell variant; 
magnification, x400.

Figure 2. Papillary thyroid carcinoma. Follicular variant with micro‑calcifi‑
cations identified via hematoxylin and eosin; magnification, x400.

Figure 3. Papillary thyroid carcinoma. Details with optical clear nuclei and 
visible nucleoli. Identified using hematoxylin and eosin; magnification, x200.

Figure 4. Poorly differentiated thyroid carcinoma. Poorly differentiated 
thyroid carcinoma identified using cytology and PAP; magnification, x200.
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all 4 cases, aged between 50 and 60 years. Follicular thyroid 
carcinoma occurs in 10‑15% of cases with thyroid malignan‑
cies and can also have an invasive behavior (24). In the present 
study, aspiration puncture showed a morphology that was 
close to normal, with a round nucleus, increased in volume, 
chromatin arranged marginally, without clarifications, but with 
an increased number of mitoses. One case consisted mainly 
of Hurthle cells with small cell microfollicular architecture, 
intensely eosinophilic, vesicular cytoplasm, with small, 
uniform, round nuclei centered by prominent nucleoli. Poorly 
differentiated carcinoma was found in 2  cases of women 
aged 76 and 83 years, respectively.

In the present study, fine‑needle aspiration detected high 
cellularity with the presence of groups of agglomerated cells 
showing an increased nucleus/cytoplasmic ratio with variable 
nuclear atypia, mitotic figures, chromatin, fine granular, with 
distribution in salt and pepper. Poorly differentiated carcinoma 
are frequently widely invasive, with infiltration of perithyroid 
tissues observed in 60‑70% of the cases presented.

The cytopathological diagnosis presented in extensive 
studies could be specified only in 5‑14% of cases. The 
remaining cases were diagnosed as ‘suspicion of follicular 
neoplasm’ or carcinomas (other than papillary carcinoma, 
follicular variant of papillary carcinoma or without other 
specifications) (25,26).

Medullary carcinoma can exist in two variants: sporadic 
and familial. The familial variant has an autosomal dominant 
inheritance, involving the mutation of the proto‑oncogene 
RET (24). Thyroid medullary carcinoma was detected in a 
52‑year‑old woman who clinically presented with a hard, 
painful nodule at the cervical level accompanied by flush‑like 
symptoms and diarrhea and paraclinically high levels of 
plasma serum calcitonin.

Diagnostic cytopuncture revealed a solid proliferation 
composed of round and polygonal cells with amphophilic 
cytoplasm and medium‑sized nuclei, separated by high 
vascular stroma, hyalinized with amyloid deposition, with 
carcinoid‑like growth pattern and the presence of amyloid 
deposits.

Squamous cell carcinoma of the thyroid gland is a 
very rare entity, the WHO falling under the subchapter 

‘other carcinomas’ in the category of malignant epithelial 
tumors (27‑29). Squamous thyroid carcinoma was diagnosed 
in a 72‑year‑old woman who presented with a hoarse voice, 
dysphagia and cachexia. External examination of the neck 
region revealed a tumor mass plunging retrosternally. 
Fine‑needle aspiration revealed the presence of colloid and 
malignant cells.

Cytomorphological characteristics correlated with clinical 
data, immunohistochemical markers and the molecular profile 
can quickly elucidate complex and difficult cases. In our study 
batch, the patients with aggressive variants, who were preop‑
eratively diagnosed by fine‑needle aspiration, received surgery 
with extensive dissection in the neck region. They benefited 
from imaging scans to rule out the presence of metastases and 
were included more rapidlyin national oncology programs. 
Moreover, these patients required close supervision and moni‑
toring, and in advanced cases of the disease they benefited 
from complex palliative care.

On some cytological smears it was not possible to 
specifically diagnose an aggressive histological subtype of 
thyroid carcinoma. However, even in these cases, the visual‑
ized morphological characteristics were reported, signaling 
the possibility of the existence of an aggressive variant of 
thyroid carcinoma. Despite the increasing incidence, thyroid 
cancer mortality has been decreasing in recent decades due 
to an improved diagnostic process and thyroid treatment 
strategy expected with the development of knowledge in the 
field.

In conclusion, recognition of aggressive variants of thyroid 
carcinoma requires the application of more aggressive surgical 
treatment from the beginning with the optimization and 
minimization of post‑therapeutic sequelae and the avoidance 
of further surgeries. It is also important for a cytopathologist 
to have experience and be familiarized with the cytomor‑
phological features encountered in poorly differentiated 
carcinomas and aggressive variants of thyroid carcinomas to 
avoid misdiagnosis with other types of primary or secondary 
thyroid tumors.
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