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SUMMARY – Papillary thyroid cancer accounts for 80-85% of diagnosed thyroid cancers, while 
follicular, medullary, and anaplastic cancers are diagnosed significantly less frequently. This study 
aimed to show the characteristics of malignant thyroid tumors. In this retrospective study, we analyzed 
data from 320 patients who underwent thyroid surgery from January 2018 to December 2019. We 
recorded and statistically analyzed basic demographic data, data of the cytological and pathohisto-
logical findings, and tumor characteristics (size, multifocality, extrathyroidal and lymphovascular inva-
sion). Thyroid cancer was diagnosed in 95 patients. The incidence of thyroid cancer was higher in 
women than in men, but without a significant difference (p=0.46). There was a significant difference 
between preoperative cytological findings and definitive pathohistological diagnosis (p=0.001). There 
was no significant difference between genders in tumor size, extrathyroidal and lymphovascular inva-
sion, and multifocality. There were significantly more thyroid cancers with a lymphovascular invasion 
that were less than 2 cm in size (p=0.04). In our opinion, it is important to emphasize the value of 
early diagnostics and analysis of the malignant tumor characteristics that are major prognostic factors 
for survival in patients with thyroid cancer.
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Introduction

Significant changes in the diagnosis and treatment 
of thyroid disease have occurred over the last three de-
cades. The main reasons for improved diagnostics are 
better diagnostic testing such as ultrasonography and 
fine-needle aspiration biopsy1. In 2014, thyroid cancer 
was diagnosed in 606 patients in Croatia, of whom 
115 were men and 491 were women, accounting for a 
rate of 14.3/100 0002. The incidence of thyroid cancer 

has rapidly increased in the United States and other 
developed countries over the past 30 years3.

Enlargement of the thyroid gland affects up to 60% 
of the population, with higher frequencies in women 
and the elderly. Most patients with thyroid enlarge-
ment can be managed conservatively after the malig-
nancy is ruled out. The challenge to the clinicians is to 
identify the minority of patients with thyroid cancer 
who therefore require surgical intervention and addi-
tional therapy4.

The diagnostic procedure for any newly discovered 
thyroid nodule should include measurement of serum 
thyroid-stimulating hormone (TSH) levels. Nonfunc-
tioning nodules will require the use of fine-needle as-
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piration (FNAC) for cytologic evaluation, which is the 
golden standard for evaluating thyroid nodules5. Rout 
et al. found that diagnostic accuracy of FNAC was 
96%6. Thyroid cancer is diagnosed histologically via 
FNA biopsy and is categorized into 4 main types: 
well-differentiated (papillary and follicular), medul-
lary, and anaplastic cancer7. Papillary thyroid cancer is 
the most common type of thyroid cancer and accounts 
for 80-85% of newly detected malignant thyroid neo-
plasms. These tumors have an excellent prognosis (25-
year survival is 95%)8. Many factors influence the 
long-term outcome of papillary and follicular thyroid 
cancer, but the patient’s age, stage of cancer, and initial 
treatment are the most important. Stage of cancer is 
usually based on the size of the primary tumor, extra-
thyroidal invasion, presence of nodal metastasis, and 
distant metastatic lesions9. Characteristics of thyroid 
cancer, such as multifocality, are considered as a risk of 
neck metastases, as are the presence of lymphovascular 
invasion and tumor size10-12. Treatment of differenti-
ated thyroid cancer is the surgical removal of the tu-
mor within the thyroid gland as well as regional lymph 
nodes. The extent of dissection depends on the in-
volvement of the lymph nodes and includes selective 
or radical neck dissection13.

The aim of this study was to analyze the pathohis-
tological characteristics of malignant thyroid tumors.

Patients and methods

Patients

This retrospective study included data from the 
hospital records of 320 patients who underwent thy-
roid surgery from January 2018 to December 2019 at 
the Clinic for Otorhinolaryngology and Head and 
Neck Surgery in the Osijek Clinical Hospital Centre. 
The pathohistological diagnosis (PHD) confirmed 
thyroid cancer in 95 patients. Exclusion criteria were 
pathohistological diagnosis of a benign tumor or some 
other thyroid disease. The following data were ana-
lyzed: age, gender, fine-needle aspiration biopsy re-
sults, and the type of thyroid tumor according to PHD. 
Characteristics of thyroid cancer such as the size of 
cancer, lymphovascular invasion, extrathyroidal inva-
sion, and multifocality were also analyzed. According 
to the American Cancer Society, the size of the cancer 
was divided into two groups: <2cm and >2cm. All data 

were only available to the researcher, and because this 
was a retrospective study, the patients did not sign in-
formed consent. This study was approved by the Ethi-
cal Committee of our institution.

Statistical analysis

All data were analyzed using SPSS (IBM Corp. 
Released in 2013. IBM SPSS Statistics for Windows, 
Version 21.0. Armonk, NY: IBM Corp.). Differences 
between categorical variables were tested with the 
Chi-squared test and Fisher’s exact test. Differences in 
numerical variables between the two independent 
groups were tested using the Mann-Whitney U test. 
All P values were two-sided. The significance level was 
set at α = 0.05.

Results

Out of 320 patients who underwent thyroid sur-
gery, 51 (15.9%) were men and 269 (84.1%) were 
women. Thyroid cancer was diagnosed in 95 patients, 
of whom 18 (18.9%) were men and 77 (81.1%) were 
women. The median age of patients with thyroid can-
cer was 53 years (interquartile range, 43-64 years). 
There was no significant age difference between men 
and women (Mann-Whitney U test, p=0.43) (Table 
1). Local neck status was clinically negative in all pa-
tients with thyroid cancer.

T﻿here was a significant difference between the re-
sults of preoperative fine-needle aspiration biopsy and 
definitive PHD (Chi-squared test, p=0.001) (Table 2). 
According to pathohistological diagnosis, the most 
common diagnosis was papillary cancer (75.7%), and 
the rarest was medullary cancer (1.1%). There was a 
significant difference in the extent of surgery and the 
final PHD (Chi-squared test, p<0.001). The majority 
of patients with thyroid cancer (75.8%) underwent to-
tal thyroidectomy. Total thyroidectomy was performed 
in 80.5% of patients with papillary cancer, in 71.4% of 
patients with micropapillary cancer, and in 80.0% of 
patients with papillary cancer with neck metastases. 
Total thyroidectomy was performed in 40% of cases 
with follicular and Hurthle cell cancer and in one case 
of medullary cancer.

Thyroid cancer was more common in women than 
in men. There was no significant difference between 
female and male patients according to the type of thy-
roid cancer (Chi-squared test, p=0.46) (Table 3).
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Tumor size was analyzed in 95 patients with thy-
roid cancer, and it was found that the thyroid cancer 
was smaller than 2 cm in 71 patients (74.73%). There 
was no significant difference in cancer size regarding 
the type of thyroid cancer (Chi-squared test, p=0.49) 
(Table 4).

In comparison with male patients, there was a 
higher incidence of tumors larger than 2 cm in female 
patients (83.3%), but the observed difference was not 
significant (Fisher’s exact test, p>0.99).

Multifocality was observed in 21 (22.1%) patients 
with thyroid cancer. Eighteen of the patients with 
multifocality were diagnosed with papillary cancer, 
one patient had micropapillary cancer, one patient had 
papillary cancer with neck metastases, and one patient 
had Hurthle cell cancer. No significant difference was 

found in the presence of multifocality between differ-
ent types of thyroid cancer (Chi-squared test, p=0.80).

There was no significant difference in tumor multi-
focality between male and female patients (Fisher’s 
exact test, p>0.99).

Lymphovascular invasion of thyroid cancer was 
also studied on 95 patients diagnosed with thyroid 
cancer. Lymphovascular invasion was present in 20 
(21.05%) patients; 18 of those patients had papillary 
cancer, one patient had follicular cancer, and one pa-
tient had papillary cancer with neck metastases. There 
was no significant difference in the presence of the 
lymphovascular invasion between different types of 
thyroid cancer (Chi-squared test, p=0.51).

There was no significant gender difference regard-
ing the lymphovascular invasion of cancer (Fisher’s 
exact test, p=0.51).

Extrathyroidal invasion was observed in 95 pa-
tients diagnosed with thyroid cancer. It was observed 
that 14 patients had the extrathyroidal invasion of a 
certain type of thyroid cancer (12 patients with papil-
lary cancer, one patient with follicular cancer, and one 
patient with papillary cancer with neck metastases). 
No significant difference was observed in the presence 

Table 1. Patient age distribution by sex

Male  
(n=18)

Female  
(n=77) P*

Median (interquartile 
range) age (years)

53  
(42.8-66.0)

53  
(41.7-62) 0.43

*Mann-Whitney U test

Table 2. Results of fine-needle aspiration biopsy compared with definitive pathohistological diagnosis

Fine-needle 
aspiration biopsy

Number (%) of thyroid cancer according to PHD

Total P*Papillary 
cancer

Micro- 
papillary 
cancer

Papillary 
cancer with 
neck metastasis

Follicular 
cancer

Hurthle 
cell cancer

Medullary 
cancer

Papillary cancer 25 (34.7) 0 (0) 4 (80) 0 (0) 0 (0) 0 (0) 29 (30.5)
Lymphocytic 
thyroiditis 4 (5.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 4 (4.2)

Cyst 11 (15.3) 1 (14.3) 0 (0) 2 (40) 0 (0) 0 (0) 14 (14.7)
Insufficient sample 5 (6.9) 1 (14.3) 0 (0) 0 (0) 0 (0) 0 (0) 6 (6.3)
Suspicious papillary 
growth 9 (12.5) 1 (14.3) 1 (20) 0 (0) 0 (0) 0 (0) 11 (11.6) 0.001

Follicular tumor 6 (8.3) 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 7 (7.4)
Oncocytic tumor 1 (1.4) 1 (14.3) 0 (0) 2 (40) 2 (40) 0 (0) 6 (6.3)
Hurthle cell tumor 2 (2.8) 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 3 (3.1)
Biopsy was not 
performed 9 (12.5) 2 (28.5) 0 (0) 1 (20) 0 (0) 1 (100) 13 (13.7)

Goiter 0 (0) 1 (14.3) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.1)
Medullary cancer 0 (0) 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 1 (1.1)
Total 72 (100) 7 (100) 5 (100) 5 (100) 5 (100) 1 (100) 95 (100)

*Chi-squared test; PHD: pathohistological diagnosis
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of extrathyroidal invasion between different types of 
thyroid cancer (Chi-squared test, p=0.75).

Extrathyroidal tumor invasion was observed more 
frequently in female patients, but the difference was 
not significant in comparison with male patients 
(Fisher’s exact test, p=0.70).

There was no significant difference in the presence 
of multifocality and lymphovascular invasion (Fisher’s 
exact test, p=0.54), nor in the presence of multifocality 
and extrathyroidal invasion (Fisher’s exact test, 
p=0.50). There were significantly more thyroid cancers 
with lymphovascular invasion that did not have extra-
thyroidal invasion (Fisher’s exact test, p=0.001). There 
was no significant difference in the presence of extra-
thyroidal invasion and multifocality regarding the tu-
mor size (Fisher’s exact test, p>0.99; Fisher’s exact test, 
p=0.57), but there were significantly more cancers with 
lymphovascular invasion that were less than 2 cm in 
size (Fisher’s exact test, p=0.04).

Discussion

In this study, we investigated the characteristics of 
malignant thyroid tumors, such as tumor size, multifo-
cality, and lymphovascular and extrathyroidal invasion 
of the tumor. We also investigated the difference be-
tween fine-needle aspiration biopsy and PHD based 
on the data pool at the Department of Otorhinolaryn-

gology and Head and Neck Surgery, Osijek Clinical 
Hospital Centre.

Our study showed that there was a significant dif-
ference between the results of fine-needle aspiration 
biopsy and PHD, which emphasizes the importance of 
pathohistological diagnosis in determining malignan-
cy in suspicious thyroid tissue lesions. In 2018, Mach-
ala et al. reported that even though fine-needle aspira-
tion biopsy is a very important screening procedure for 
thyroid tumors with an accuracy of 89.46%, every thy-
roid lesion requires adequate pathological interpreta-
tion. One of the crucial problems regarding fine-nee-
dle aspiration biopsy is papillary microcarcinoma, 
which is hard to detect with this method. Furthermore, 
lesions like goiter and follicular adenoma are very hard 
to differentiate from follicular cancer using only fine-
needle aspiration biopsy14. However, fine needle aspi-
ration biopsy correlates with histopathology diagnoses 
in about 30% of the cases in our study. This could be 
due to the increased number of fine needle aspiration 
biopsies as a result of higher number of thyroid nod-
ules found by ultrasonography examination. Further-
more, some of the diagnostic features of papillary can-
cer, the most prevalent cancer in our study, can be pres-
ent even in benign changes of thyroid gland15, which 
could also explain this discrepancy.

By analyzing PHD, we found that malignant tu-
mors had been detected in 95 patients, but mostly in 

Table 4. Tumor size in different types of thyroid cancer

Number (%) of thyroid cancer according to PHD
Total P*Papillary 

cancer
Micropapillary 
cancer

Papillary cancer  
with neck metastasis

Follicular 
cancer

Hurthle 
cell cancer

Medullary 
cancer

< 2 cm 55 (76.4) 4 (37.1) 3 (60) 3 (60) 5 (100) 1 (100) 71 (74.7) 0.49
> 2 cm 17 (23.6) 3 (42.9) 2 (40) 2 (40) 0 (0) 0 (0) 24 (25.3)
Total 72 (100) 7 (100) 5 (100) 5 (100) 5 (100) 1 (100) 95 (100)

* Chi-squared test; PHD: pathohistological diagnosis

Table 3. Sex distribution according to the type of thyroid cancer

Number (%) of thyroid cancer according to PHD
Total P*Papillary 

cancer
Micropapillary 
cancer

Papillary cancer  
with neck metastases

Follicular 
cancer

Hurthle 
cell cancer

Medullary 
cancer

Male 15 (20.8) 0 (0) 0 (0) 2 (40) 1 (20) 0 (0) 18 (18.9) 0.46
Female 57 (79.2) 7 (100) 5 (100) 3 (60) 4 (80) 1 (100) 77 (81.1)
Total 72 (100) 7 (100) 5 (100) 5 (100) 5 (100) 1 (100) 95 (100)

*Chi-squared test; PHD: pathohistological diagnosis
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women, which is in line with data from the literature 
on the higher incidence of thyroid cancer in women8. 
Durante et al. reported that around 10% of thyroid 
nodules can carry clinically notable cancer. However, 
most of the thyroid nodules tend to be asymptomatic 
with very small malignancy potential and usually re-
quire thorough patient follow-up16. It is also important 
to emphasize that Bartolotta et al. reported that mul-
tiple thyroid nodules had been found more often in 
female subjects (58.5%) in comparison with male sub-
jects (41.5%) and that the number of thyroid nodules 
increases with age17.

By examining our research data, we found that 
papillary cancer was the most common diagnosis ac-
cording to PHD, which is consistent with data from 
the literature18-20.

Twenty-four patients (25.26 %; 4 men and 20 
women) in our study were diagnosed with thyroid can-
cer larger than 2 cm; 17 of those patients were diag-
nosed with papillary thyroid cancer. The higher inci-
dence of cancer larger than 2 cm in women can cer-
tainly be explained by the higher number of female 
patients with thyroid cancer in our study, but also by 
the influence of estrogen. Estrogen is a potential 
growth factor for malignant thyroid cancer cells, which 
affects the higher prevalence of thyroid cancer in 
women as well as the presence of larger tumors21. 
However, there was no significant difference in cancer 
size regarding the type of thyroid cancer and gender. 
In 2005, Machens et al. conducted a retrospective 
study and concluded that there is a cumulative risk of 
distant metastases from papillary and follicular thyroid 
tumors with a size of 2 cm or more22. However, a re-
cent study by Nguyen et al. showed that at a size of 
<2.5 cm, there is <5% probability for papillary thyroid 
tumor local invasion and a <1% probability for follicu-
lar thyroid tumor local invasion23.

According to our results, we can see that, with re-
gard to the final PHD, total thyroidectomies were 
mostly performed in patients with papillary and mi-
cropapillary cancer as well as in patients with papillary 
carcinoma with neck metastases, which is in line with 
the result that FNS biopsy findings and final PHD 
correlate the most in these types of cancers.

In 2015, Al Afif et al. reported that multifocality 
had been observed in 63% of the patients with papil-
lary thyroid carcinoma included in their study and that 
there was a higher chance of level VI lymph node me-

tastases depending on tumor foci number11. According 
to our results, the prevalence of multifocality in thy-
roid cancer is lower, and it was present in 21 patients 
(22.1%; 3 men and 18 women), with papillary cancer 
as the most common diagnosis (18 cases). The pres-
ence of level VI lymph node metastases doubled if 
there were 3-9 foci present, and it even quadrupled if 
there were more than 10 foci present11. Furthermore, 
Chen et al. and Lu et al. concluded that multifocality 
is related to a higher probability of disease recurrence 
and bad prognosis in comparison with unifocal thyroid 
carcinoma24,25. Tumor multifocality, especially regard-
ing papillary thyroid cancer, is a characteristic that 
shows tumor aggressiveness.

Extrathyroidal invasion is considered to be highly 
associated with poor outcome in patients with thyroid 
cancer. It was present in 14 patients (14.73%; 3 men 
and 11 women) in our study and for the most part in 
papillary cancer, but without a significant difference in 
incidence with respect to other types of thyroid cancer. 
According to Youngwirth et al., patients without ex-
trathyroidal invasion had improved 5-year survival 
(96%) when compared with patients with confirmed 
extrathyroidal extension, either minimal (94%) or ex-
tensive extension (88%)26. Moreover, Radowsky et al. 
showed that there is a higher possibility of clinical re-
currence of the disease due to extrathyroidal extension 
of papillary thyroid cancer27.

Apart from characteristics such as multifocality 
and extrathyroidal invasion, a lymphovascular invasion 
is a very important characteristic in correlation with 
the patient’s outcome. In this study, we found that 
lymphovascular invasion had been present in 20 pa-
tients (21.05%; 2 men and 18 women). There were 18 
of 20 patients with the lymphovascular invasion, with 
the highest incidence in papillary cancer. In 2017, 
Sezer et al. found that lymphovascular invasion was 
present in 9.3% of patients out of total 705 patients 
from the study. Furthermore, the presence of lympho-
vascular invasion in patients with papillary thyroid 
carcinoma could be associated with disease progres-
sion12. In contrast to our results, Pontius et al. conduct-
ed a study in 2016 on 45 415 patients with thyroid 
cancer and found that 11.6% of those patients had also 
had lymphovascular invasion of the cancer. In addi-
tion, they found that lymphovascular invasion was as-
sociated with some of the thyroid tumor characteris-
tics such as multifocality, extrathyroidal extension, and 
distant metastases28.
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Thyroid cancers that had lymphovascular invasion 
were significantly more often without extrathyroidal 
invasion and less than 2 cm in size, which is in contrast 
to the results of the study by Sezer et al. in which the 
risk of lymphovascular invasion was higher if the tu-
mor was larger12.

The limitations of this study are the smaller num-
ber of patients compared with other studies and the 
retrospective structure of the study.

In conclusion, although FNA biopsy does not cor-
relate with final PHD in even half of patients with 
thyroid cancer, it is important to emphasize the im-
portance of early diagnostics and analysis of malignant 
tumors characteristics that are the major prognostic 
factor for survival. With the help of ultrasound diag-
nostics and cytology analysis of malignant thyroid dis-
ease, we expect malignant thyroid tumor treatment 
and patient follow-up to be even more efficient. Re-
gardless of the type of thyroid cancer, we can also ex-
pect that negative prognostic factors such as multifo-
cality, lymphovascular and extrathyroidal invasion, and 
tumor size less than 2 cm do not indicated the pres-
ence of more favorable prognostic factors.
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Sažetak

KARAKTERISTIKE ZLOĆUDNIH TUMORA ŠTITNJAČE:  
RETROSPEKTIVNA STUDIJA NA 320 PACIJENATA

I. Abičić, T. Prpić, V. Bogović, S. Grga Milanković, H. Mihalj, A. Včeva, Ž. Zubčić, A. Šestak i M. Rezo

Papilarni karcinom štitnjače čini 80-85% dijagnosticiranih karcinoma štitnjače, dok su folikularni, medularni i anaplastič-
ni značajno manje zastupljeni. Cilj studije je bio analizirati patohistološke karakteristike malignih tumora štitnjače. U ovoj 
retrospektivnoj studiji, analizirani su podaci od 320 pacijenata koji su operirali štitnjaču u razdoblju od siječnja 2018. godine 
do prosinca 2019. godine. Zabilježeni su i statistički obrađeni osnovni demografski podaci, podatak o citološkom i patohi-
stološkom nalazu, te karakteristike tumora (veličina, multifokalnost, ekstratireoidna i limfovaskularna invazija). Karcinom 
štitnjače je potvrđen kod 95 pacijenata. Veća je učestalost karcinoma štitnjače kod žena u odnosu na muškarce, ali bez zna-
čajne razlike (p=0.46). Zabilježena je značajna razlika između preoperativnog nalaza citološke punkcije i definitivnog pato-
histološkog nalaza (p=0.001). Nije bilo značajne razlike u veličini tumora, ekstratireoidnoj i limfovaskularnoj invaziji, multi-
fokalnosti u odnosu na spol. Značajno je više bilo karcinoma koji su imali prisutnu limfovaskularnu invaziju s veličinom 
manjom od 2 cm (p=0.04). Prema rezultatima studije, bitno je naglasiti važnost rane dijagnostike te analizu karakteristika 
malignih tumora štitnjače koji su važan prognostički faktor preživljenja kod pacijenata s karcinomom štitnjače.

Ključne riječi: karcinom štitnjače, veličina tumora, ekstratireoidna invazija, multifokalnost, limfovaskularna invazija.


