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ABSTRACT

Introduction: Most important in the evaluation of thyroid thyroid disease is to differentiate a
disease that is treated medically from a disease that requires surgical treatment. In preoperative
differentiation of a malignant from a benign lesion are used different diagnostic methods (US,
scintigraphy, FNAC, MRI). Aim: The aim of the study was to determine the diagnostic value of
fine needle aspiration cytology (FNAC) and serum thyroglobulin antibodies (TgAb) values in
individual cytological categories. Methods: The prospective study included 100 patients with
scintigraphic cold thyroid nodules divided into two groups. The first group consisted of 50
patients with histopathological verified benign nodules and the second group of 50 patients
with histopathological verified benign nodules. Demographic datas, FNAC findings, TgAb lev-
els and final histopathological findings were recorded. FNAC with ultrasound (US) guidance
was performed by the so-called Free hand technique. TgAtb values were estimated by the
radio-immunity assay (RIA) method. Results: In patients with histopathological findings of a
benign nodule, 20 patients had a cytological finding of a colloidal nodule, 18 patients had a
cellular nodule, 12 had a finding of follicular neoplasm. In patients with a histopathological
finding of the malignant nodule, 9 patients had a cytological finding of a colloidal nodule, 8
had a cellular nodule, 21 follicular neoplasm and 12 patients had cancer. FNAC had a sensi-
tivity of 66%, specificity of 76%, a positive predictive value of 73%, a negative predictive value
of 69%. The highest preoperative serum TgAb values were in patients with cytologic findings
of cancer, and the lowest in the cellular nodule. Conclusion: The finding of FNAC together with
serum TgAb values contributes to better diagnosis and selection of patients requiring surgery.
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1. INTRODUCTION

Most important in the evaluation
of thyroid thyroid disease is to differ-
entiate a disease that is treated med-
ically from a disease that requires
surgical treatment. In preoperative
differentiation of a malignant from
a benign lesion are used different
diagnostic methods (US, scintigra-
phy, FNAC, MRI). However, none
of the above diagnostic methods has
100% accuracy (1, 2, 3). FNAC with
US guidance is the most important
method in the evaluation of thyroid
nodules because of its high diagnos-
tic reliability and low risk of com-
plications. The introduction of this
method has reduced the number of
unnecessary operations of thyroid
gland. FNAC contributed that the
highest number of thyroidectomies
are performed in patients with malig-
nant thyroid nodules (4, 5). Although
most thyroid lesions are easily recog-
nized by this method, there are still

difficulties in distinguishing between
follicular adenoma, well-differenti-
ated follicular cancer, and follicular
variants of papillary carcinoma. Due
to the nature of the method itself,
ENAC of the thyroid gland cannot
distinguish follicular cancer from
follicular adenoma. They differ in tu-
mor invasion of the capsule (6, 7).
Some studies investigated the role
of TgAb in the preoperative predic-
tion of thyroid malignancy (8, 9, 10).
FNAC and determination of preop-
erative TgAb values can contribute to
better diagnosis of scintigraphically
cold thyroid nodles and to the selec-
tion of patients who require surgery.

2. AIM

The aim of the study was to de-
termine the diagnostic value of fine
needle aspiration cytology (FNAC)
and serum thyroglobulin antibodies
(TgAb) values in individual cytolog-
ical categories.
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3. METHODS

The prospective study included 100 patients with scin-
tigraphically cold thyroid nodules treated at the Depart-
ment for Thyroid Gland Diseases, Radiology and Nuclear
Medicine Clinic and at the Department for Ear, Nose and
Throat (ENT) Diseases of the University Clinical Cen-
ter Tuzla. The patients included in the study were both
sexes divided into two groups based on final histopatho-
logical report. The first group consisted of 50 patients
with histopathologically verified malignant nodules. The
second group consisted of 50 patients with histopatho-
logically verified benign nodeules. The subjects of this
study were patients who had preoperative clinical exa-
mination, thyroid hormone finding and serum TSH, US,
ENAC, TgAb, scintigraphically cold nodule (solitary, or
multiples) and which had a orderly functional state of the
thyroid gland. Patients with scintigraphically warm and
hot nodules were excluded from the study. The study also
excluded patients with functional thyroid disorders and
those who did not have the complete medical records
provided by the diagnostic protocol. The following da-
tas were analyzed: age, sex, scintigraphic finding of cold
nodules, FNAC fiding, serum TgAb values in malignant
and benign thyroid nodules and in separate cytological
categories. FNAC with US guidance was performed with
21-22 gauge needles attached to 10-20ml plastic syrings,
by “free-hand technique” Each punctured node is loca-
lized exactly, its size and echostructure is indicated, so
that it can be compared with the cytological finding. Im-
mediately after puncture, the aspirates were smeared on
slides, sprayed with fixation spray and allowed to dry at
room temperature and then stained using the Pappani-
colau method. Subsequently, the dried preparations were
analyzed microscopically at the Department of Patholo-
gical Anatomy of the University Clinical Center Tuzla.
Based on cytological analysis, the findings were classi-
fied into three categories: benign, suspected malignant
and malignant lesion. The benign lesion is represented
by a cytologic finding of the colloidal and cellular thyro-
id nodule. A suspected malignant lesion was a cytologic
finding of a follicular neoplasm. A malignant lesion is a
cytologic finding that, according to cytomorphological
criteria, indicates to a malignant tumor of the thyroid
gland. After surgery, the surgical material was examined
at the Department of Pathology at the University Clini-
cal Center Tuzla. Slices were taken from the nodule for
microscopic analysis, and after fixation in formalin and
paraffin molding, they were cut to a thickness of up to 5
microns. They were then stained with the standard he-
malaun-eosin method (HE).

Thyroglobulin antibodies (TgAb) were determined by
radioimmunoassay in the serum of the patients. TgAb
reference values in UCC Tuzla laboratory are <60 IU /
mL. The surgery was performed at the ENT Clinic in
General Endotracheal Anesthesia. Indications for the
surgery of benign thyroid lesions included the size of
nodules (due to compressive syndrome) or retrosternal
node extension as well as cosmetic reasons (at the pa-
tient’s request). A conventional method and the opera-
tion with an ultrasonic blade were applied. For statistical

ORIGINAL PAPER | MED ARCH. 2019 DEC; 73(6): 382-385

data processing for comparison of continuous variables,
the T test of independent samples was used, or the Man-
n-Whitney test, depending on the symmetry of the data
distribution. Sensitivity, specificity value were calculated
by diagnostic tests. Specificity was the presence of be-
nign lesions identified by FNAC (negative report); sen-
sitivity was the presence of malignant lesions identified
cytologically (positive for malignancy) and accuracy was
percentage of total lesions (benign or malignant) identi-
fied correctly. The data was statistically analyzed using
MedCalc Software, Mariakerke, Belgium. P values <0,05
were considered statistically significant.

4. RESULTS

The average age of the subjects was 46 + 13 years. There
were 12 men and 88 women. The mean age in the groups
with benign and malignant nodes was 46 + 12 and 47 +
15 years, (p> 0.05), and the sex distribution was identical,
with 6 males and 44 females in both groups (p> 0.05 ).

FNAC
Histopathol-  colloidal  cellular  follicular cancer  Total
ogy nodus nodus  neoplasm
Benign 20 18 12 0 50
lesions
Malignant 9 8 21 12 50
lesions
Total 29 26 33 12 100
p <0,0001

Table 1. Relationship between individual cytological categories and
histopathological findings

Table 1 shows the relationship between individual cy-
tological categories and histopathological findings.

Of the 50 patients with a histopathological diagnosis of
a malignant lesion, 30 patients were diagnosed with pap-
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Figure 1. Distribution types of carcinoma in the total number of
malignant lesions (P-papillary; F-follicular; M-medullary).

illary carcinoma, 19 patients with follicular cancer, and
1 patient with a finding of medullary cancer (Figure 1).
The cytological findings of cold nodes are shown in Ta-
ble 2. The diagnostic value of FNAC in the detection of
thyroid cancer is shown in Table 3. Table 3 shows that
FNAC had a sensitivity of 66%, specificity of 76%, a pos-
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Histopathology
FNAC Malignant Benign Total
finding (n=50) (n=50) (n=100)
Malignant 33(66%) 12(24%) 45
Benign 17(34%) 38(76%) 55
Total 50 (100 %) 50 (100%) 100

Table 2. Comparison of cytological findings with pathohistological
findings

Test Validity

Sensitivity 66%
Specificity 76%
Positive predictive value 73%
Negative predictive value 69%
Diagnostic Accuracy of malignancy 71%

Table 3. Diagnostic Accuracy of FNAC in detection of thyroid cancer

itive predictive value of 73%, a negative predictive value
of 69%. If cancer is present, FNAC will detect it in 66%
of cases. The diagnostic accuracy of FNAC was 71% in
our patients.

TgAb values in the groups with colloidal nodus, cellu-
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Figure 2. Distribution of TgAb values according to the FNAC finding.

lar nodus, follicular neoplasm, and cancer were 17, 14,
29, or 59 ng / ml, (Figure 2). The highest TgAb values
were observed in the cytological categories of cancer and
follicular neoplasm. There was no statistically significant
difference between individual cytological categories (p>
0.05)).

5. DISCUSSION

Most important in the evaluation of thyroid nodose
disease is to differentiate a disease that is treated medi-
cally from a disease that requires surgical treatment. Pre-
operative differentiation of a malignant from a benign le-
sion uses different diagnostic methods (US, scintigraphy,
ENAC, MRI). However, none of the above diagnostic
methods has 100% accuracy (3, 4). FNAC with US guid-
ance is the most significant method in the evaluation of
thyroid nodules because of its high diagnostic reliability
and low risk of complications. The introduction of this
method has reduced the number of unnecessary thyroid
gland operettas.
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In our study, FNAC had a sensitivity of 66%, specific-
ity of 76%, a positive predictive value of 73%, a negative
predictive value of 69%, a diagnostic accuracy of 71%.
The results are partially comparable to other published
data, which reports a sensitivity ranging from 65% to
98%, specificity from 72% to 100%, and an overall accu-
racy of 75% to 90%. (11) Other studies on solitary thy-
roid nodule FNAC have shown sensitivity and specificity
of 68.1% and 100% (12), 75% and 100% (13), 89.4% and
99.2% (14),,78.1% and 76.5 % (15). In a study from Mistry
et al. in a sample of 67 patients, the sensitivity was 55.3
patients with a false-negative rate of 44.7%. The sensi-
tivity in their study was also lower than the sensitivity
in recent literature (16). In a study by Georgescu et al.
ENAC sensitivity was 76.47%, specificity 83.1%, positive
predictive value was 35.1%, negative predictive value was
96.7%, false positive rate 16,%, false negative rate 23%,
accuracy was 82.3%. (17).

Recent studies have reported the diagnostic value of
TgAb in the preoperative prediction of thyroid malig-
nancy (8, 9, 10). In our study, the highest TgAb values
were observed in the cytological categories of cancer and
follicular neoplasm.

Boi et al. in a retrospective study on an unselected
consecutive sample of 590 patients with thyroid nodules
compared the FNAC US guidance findings with serum
anti-thyroid antibody (ATA) values. Their results show
that ATAs were positive in 197 patients, while the re-
maining patients (393) did not have elevated serum ATAs.
Based on this, these authors found a high prevalence of
malignant and suspected malignant cytologic findings
in patients with positive ATA versus patients with neg-
ative ATA. They had a low prevalence of positive ATA
with cytologic findings, which they identified as a benign
lesion. The operated patients who were diagnosed with
histopathologically with thyroid cancer (among which
papillary was the most prevalent) belonged to the group
of patients in whom ATA was positive. Therefore, these
authors recommend further research to demonstrate the
association between thyroid autoimmunity and cancer
(18).

The results of our study are similar to the results of the
study conducted by Boi et al. We had the highest TgAb
values in patients with a cytologic diagnosis of cancer,
followed by patients with a suspected malignant cyto-
logic finding (follicular neoplasm). The major problem
in diagnosis is the cytologic finding of the follicular neo-
plasm, which belongs to the category of suspected malig-
nant cytological findings. Based on cytological finding, it
is not possible to conclude with certainty whether it is a
follicular adenoma or a cancer. Only on the basis of the
capsule invasion can it be concluded that this is a cancer,
and this can only be seen on the histopathological find-
ings. As we found in our sample the highest serum TgAb
values in patients who had a cytologic finding of cancer,
and in the second place in the cytological finding follic-
ular neoplasm, this data could be used in further studies
on a larger sample.
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6. CONCLUSION

Although FNAC is of great importance in the preop-
erative diagnosis of thyroid malignancy, in some cases
it is not sufficient for the accuracy of preoperative diag-
nosis, especially in doubtful cytological findings (follic-
ular neoplasm). Increased TgAb values in patients with
indeterminate cytologic findings according to our study
could help in more accurate preoperative selection of pa-
tients with suspected thyroid malignancy.
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