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The aim of our study was to assess the accuracy and limitations of ultrasound guided fi ne-needle aspiration cyto-
logy ( FNAC) of thyroid nodules.

Methods: The usg-FNAC results of 245 patients with thyroid nodules, who afterwards underwent thyroid surgery or 
who died, and autopsies were carried out, and compared retrospectively with cytologic results. Patients with malignant 
cytologic conclusion without histological confi rmation after surgery or autopsy were excluded from the study (9 per-
sons). The usg-FNAC results were divided as follows: group 1: diagnosis of malignancy (n = 30), group 2: suspicion 
of malignancy (n = 28), group 3: benign (n =126), group 4: inconclusive (n = 29).

Results: Assuming the cytologic results of group 1 and group 2 were interpreted as being malignant and those of 
group 3 as being benign, the sensitivity, specifi city and accuracy of usg-FNAC were 90 %, 85 % and 86 % respectively. 
Comparing the cytologic conclusions between a group of patients with follicular lesions and a subgroup of other le-
sions a statistically signifi cant diff erence (p < 0,01) between both subgroups using Fisher’s test was found. Sensitivity, 
specifi city and diagnostic accuracy in subgroup of follicular lesions were low (71 %, 63 %, 67 %), while in the subgroup 
of other lesions were high (94 %, 86 %, 88 %). FNAC can specify the nature of focal lesion with high sensitivity, specifi -
city and diagnostic accuracy in the cases of non-follicular lesions. Histological evaluation is required to specifi cation 
of the nature in cases in which cytology is indicative of follicular proliferation.

INTRODUCTION 

Ultrasound examination of thyroid gland and the neck 
region is a basic diagnostic imaging method providing in-
formation on structure of parenchyma of thyroid gland, 
on its relationship to its surroundings and on regional 
lymph nodes4.

Though the method of thyroid gland ultrasound 
developed greatly in the recent years (high–frequency 
B-mode sonography, colour–power Doppler), it is not 
reliable enough for the diagnostics of malignant focal 
lesions15,17,19. 

On that account this method is often accompanied by 
cytological examination of found lesions. Material is ob-
tained by fi ne needle aspiration biopsy under ultrasound 
guidance (FNAC). 

Contribution of FNAC for determination of etiology 
of found lesions depends on clinician experience to col-
lect of samples, cytopathologist experience to assess the 
samples10 and nature of found lesion3. The aim of this 
report is to present the analysis of our results of cytologic 
examination of focal lesions of thyroid gland in a group 
of our patients in 1986–2002 and comparison with the 
literature.

MATERIALS AND METHODS

In the period 1986–2002 we performed 781 fi ne nee-
dle aspiration cytology of thyroid nodules under ultra-
sound guidance ( further FNAC) on 245 persons at the 
Department of Internal Medicine, Faculty Hosp. Ostrava. 
The puncture had to be repeated on 92 persons (38 % of 
the group) during their second visit. The evaluated group 
consisted of men (21 %) of the average age of 65.9 years 
(46–82 years) and women (79 %) of the average age of 
59 years (13–87 years).

Interventional ultrasound of the thyroid gland was 
performed under ultrasound guidance on the devices ME-
DATA 600, supplied by the fi rm ATL, and SONOLAYER 
SSH- 140 A, supplied by Toshiba, with the use of the 7.5 
MHz probe, 22-gauge needles, 20 ml syringes and syringe 
pistols. Jodisol solution was used as local disinfection and 
Elolipid was used as a contact-medium between the tiss-
sue and the transducer during FNAC. The operation was 
carried out without local anaesthesia. The obtained mate-
rial was used for the preparation of smears. Particles of 
material were fi xed by 10 % solution of formalin. Liquid 
material was processed by the cytospin technique. 

Indication for puncture were focal lesions of the 
thyroid of uncertain origin recognised by ultrasound. 
Contraindication was non-compliance or haemorrhagic 
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diathesis. Defi nite benign diagnosis was confi rmed 
during long-term observation in most cases. Defi nite 
malignant diagnosis was confi rmed in 41 persons (73 %) 
by histologic examination of the resected material, in 
15 persons (27 %) by autopsy. People with a malignant 
cytologic fi nding which was not confi rmed by any of the 
mentioned methods were not included in the evaluated 
group (9 persons).

RESULTS

In our study out of the total number of 245 examined 
persons with focal lesions in thyroid gland, benign disease 
(Table 1) was found in 189 cases (77 %). Malignant dis-
ease (Table 2) was found in 56 cases (23 %) – 44 women 
and 12 men. 

The cytologic sample was adequate in 165 examined 
persons (87 %) with benign lesions and 48 examined 
persons (86 %) with malignant lesions. The diagnostic 
rate of adequacy 86 % and 87 % was reached in 153 cases 
during the fi rst session, while in 92 cases the puncture 
had to be repeated. The number of sessions was between 
1 and 3, with an average of 1,5 examinations per person, 
the number of passess per session was 2–4, with an aver-
age of 3,3 punctures per person. Most of the punctured 
malignant foci were lesions larger than 1 cm (52 cases), 
and in 4 cases the malignant lesion was smaller than 1 cm 
in diameter (microcarcinoma). 

Concordance (with defi nitive diagnosis) in the deter-
mination of a malignant disease and its further specifi ca-
tion (Table 3) was reached in 36 cases (75 %), and also 
concordance in the determination of a benign disease 
was reached in 122 cases (74 %). Unambiguous cytologic 
malignant conclusions in 26 cases and suspicions of ma-
lignancy in 10 cases were considered as a concordance in 
the determination of malignancy. 

Cytological evaluation (Table 1, 2) from the viewpoint 
of biologic behavior (benign x malignant) was inconclu-
sive in 29 cases (14 %) 

The cytological evaluation was false negative as be-
nign in 4 cases (8 %). Two cases were later diagnosed 
as follicular carcinoma and another 2 cases as papillary 
carcinoma. 

The cytologic evaluation was false-positive as ma-
lignant in 4 cases and as suspicion for malignancy in 
18 cases. This is a total of 22 cases 18 cases were later 
diagnosed as benign nodular goitre, 3 cases as benign folli-
cular lesion and 1 case as oncocyte benign lesion. 

The contribution of FNAC for specifi cation of the 
etiology of thyroid gland lesions is presented in tables 
1 and 2. The reason for sample inadequacy was insuffi  -
cient amount of representative material . The conclusions 
of uncertain biologic behavior were indicated as lesions 
of uncertain biological character. 

In the evaluated group of 213 persons with adequate 
aspirates, there were 48 patients with a malignant disease 
of thyroid gland and 165 patients with benign fi ndings. In 
the malignant disease group, 13 cases were malignant fol-
licular lesions (12x follicular carcinoma, 1x lymphoma), 
and the remaining 35 cases were: 28x papillary thyroid 
carcinoma, 5x anaplastic thyroid carcinoma, and 2 cases 
of breast carcinoma metastasis. The evaluated group of 
213 people was further divided into two groups: a group 
with follicular lesion which consisted of 26 people (13x 
malignant diesase, 13 benign follicular proliferation), and 
a group with other lesions of the thyroid gland which con-
sisted of 187 people (35x malign lesion and 152x benign 
lesion) – table 3.

In the group of follicular lesions, the fi nding was 
correctly confi rmed as positive in 5 cases (38 %), while 
cytologic evaluation was correctly confi rmed as negative 
for malignancy in 5 cases (38 %). Cytological evaluation of 
uncertain biologic character was 11 out of 26 cases. The 
cytological conclusions were false-negative for malignancy 
in 2 cases (15 %). The cytological conclusion was false-
positive in 3 cases (23 %). 

In the group of other lesions the fi nding was correctly 
positive in 31 out of 35 cases (89 %), correctly negative for 
malignancy in 117 cases (77 %). The cytological evaluation 

Table 1. Cytologic conclusion in the subgroup of patients with benign disease 
of the thyroid (number of patients).

diagnosis of 
malignancy

suspicion of 
malignancy

benign inconclusive inadequate
total

(adequate)

nodular goitre 3 15 114 14 19 165(146)

epiderm. cyst – – 1 – 1 2(1)

abscess – – 1 – – 1(1)

benign follic. roliferation 1 2 5 5 3 16(13)

benign oncocytoma 0 1 1 2 1 5(4)

total 4 18 122 21 24 189(165)

Nondiagnostic reports and inconclusive reports were encountered among negative results except for sensitivity, specifi city 
and diagnostic accuracy 
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 Table 2. Cytologic conclusion in the subgroup of patients with malignant disease
of the thyroid (number of patients).

diagnosis of 
malignancy

suspicion of 
malignancy

benign inconclusive inadequate
total

(adequate)

follicular TC 2 2 2 6 2 14 (12)

oncocytic TC – – – – 1 1(0)

papillary TC 19 6 2 1 3 31(28)

anaplastic TC 2 2 0 1 1 6(5)

medullary TC – – – – 1 1(0)

metastasis 2 – – – – 2(2)

lymphoma 1 – – – – 1(1)

total 26 10 4 8 8 56 (48)

TC = thyroid carcinoma
metastasis = metastasis of breast cancer
Nondiagnostic reports and inconclusive reports were encountered among negative results except for sensitivity, specifi city 
and diagnostic accuracy.

Table 3. Comparison of cytologic conclusions with defi nitive diagnosis.

cytologic 
malig.

susp. for mal.
cytologic
benign

inconcl. total

follicular
lesions

benign 1 2 5 5 13
26

malignant 3 2 2 6 13

others
benign 3 16 117 16 152

187
malignant 23 8 2 2 35

total
benign 4 18 122 21 165

213
malignant 26 10 4 8 48

Inconclusive reports were encountered among negative results except for sensitivity, specifi city and diagnostic accuracy.

of uncertain biologic character was in 18 out of 187 cases 
(10 %). The cytological conclusions were false-negative for 
malignancy in 2 cases (6 %). The cytological conclusion 
was false-positive in 19 cases (13 %). 

Non serious complications of FNAC occurred in 9 
out of 781 cases (1.2 %). Transient algesic reaction was 
observed in 6 cases. Neurotic reaction was observed in 3 
cases. There were no serious or lethal complications. 

DISCUSSION

FNAC is at present the fundamental method for 
evaluation of thyroid nodules. Examination of the mate-
rial obtained by FNAC enables us not only to diff erentiate 
between benign and malignant processes, but in many 

cases also the specifi c nosotaxy of tumour. However, 
FNAC of thyroid nodules has also its limitations18.

First, adequate cytologic interpretation depends on 
correct detection of the location of the suspected lesion 
and on the aspiration technique. Wrong detection and 
poor aspiration techniques cause most of the false-nega-
tive reports.

Second, the most important limitation of thyroid 
cytology lies in the diff erential diagnostics of cellular 
follicular lesions. It is especially diffi  cult to distinguish 
benign from malignant follicular neoplasms by cytologic 
evaluation, because the diagnosis of cancer depends on 
demonstration of vascular or capsular invasion. In the 
case of follicular lesion the cytologic examination con-
cludes relatively often as follicular lesion of uncertain 
biological character2, 13. 
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Fig. 1.   Papillary thyroid carcinoma, MGG staining

Fig. 2. Follicular thyroid carcinoma, MGG staining
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Adequacy for diagnosis in our subjects was in the 
range of the published success rate of 80–90 %7, 14. In the 
group of benign lesions the rate of adequacy was 87 %, 
and in the group of malignant lesions 86 %. The majority 
of inadequate aspirates in accordance with the literature18 
was due to a non-representative amount of the obtained 
material. Failure to provide an adequate specimen was not 
considered as a negative fi nding7, and the patients with 
inadequate specimen were continually observed.

The rate of malignant diseases in several large series 
varies in the range of 11,5 %–35 %2, 9, 12. In our study, the 
rate of malignant diseases was found in the cited range, in 
particular in 56 cases, i.e. in 23 % of all subjects. The oc-
currance of thyroid nodules was predominant in women in 
accordance with the literature, in particular in 149 women 
(61 %) of all patients and in 44 women (78 %) with the 
malignant disease of the thyroid. The most frequent fi nd-
ing in the group of benign lesions is multinodular goitre 
in accordance with the literature. 

The most frequent fi nding in the group of malignant 
lesions is papillary TC – 54 % of all malignant lesions and 
follicular TC – 27 % of all malignant lesions9, 16.

The rate of false-negative diagnoses determined by 
FNAC is published in the literature to be in range of 
6.6–25.5 %16, 20 and depends on the sucess rate of detec-
tion of malignant lesion and on the management of the 
technique of aspiration. The reason for the relatively low 
rate of false-negative diagnoses in our results could be the 
fact that the sampling was always done by the same team 
of two skillful physicians.

The published rate of false-positive diagnoses deter-
mined by FNAC is in range of 2–20 %9, 14, 20. The rate of 
false-positive diagnoses in our group (13 %) was within the 
range published in the literature. 

The relatively high rate of false-positive diagnoses in 
our group of patients, which is nevertheless still in the 
range published in literature, may be due to the eff ort to 
determine the biologic behavior of the follicular lesions 
which were part of the group we evaluated.

Another explanation could be, that in the evaluated 
group, even the (suspicious aspirates) suspicions of ma-
lignancy are considered as a diagnosis of malignancy. 
The high rate of false-positive diagnoses as conclusion 
“suspicion of malignancy” has been presented by some 
researchers. Kountakis9 presented false-positive diagnoses 
in 5 out of 35 patients (14 %) in the category “diagnosis 
of malignancy”, and in 4 out of 9 people (44 %) in the 
category “suspicion of malignancy”.  Caplan2 a Mikosch12 
present an even larger diff erence. They present the rate 
of false-positive diagnoses in the range of 4–7 % in the 
category of aspirates diagnostic of malignancy. In the 
category of conlusions “suspicion of malignancy”, they 
present the rate of false-positive diagnoses in the range 
of 69–89 %.

In our group there were 4 false-positive diagnoses out 
of 30 cases (13 %) in the category of aspirates diagnostic 
of malignancy. In the category of aspirates “suspicion of 
malignancy” there were 18 false-positive diagnoses from 
28 specimens (64 %). The diff erence in rate of false-posi-

tive diagnoses in the category of aspirates “diagnosis of 
malignancy” and “suspicion of malignancy” tested by 
the Fisher‘s factorial test1 are statistically signifi cant 
(p = 0.0001).

The number of cytological conclusions of uncer-
tain biological character is presented in the range of 
5 %–19 %2, 9, 12, 14. In the evaluated group, the rate was 
14 %. The relatively high rate could be explained the fact 
that some authors 9 do not include follicular lesions with 
higher cytological uncertainty of biologic behavior into 
the evaluation of biologic behavior. 

The majority of authors state4, 8, 12 that the decision 
on the biological character of a follicular lesion from the 
cytological smear obtained by FNAC is diffi  cult. The rea-
sons for these diffi  culties in decision are mentioned in the 
introduction to the discussion. The result is the relatively 
high rate of inconclusive diagnoses and low accuracy8, 14. 
By contrast the contribution of FNAC is very high for the 
diagnostics of papillary and anaplastic TC11, 12.

In the group of 26 patients with follicular lesion 
adequate for evaluation only a very low rate of corre-
spondence in the case of malignancy or benignancy was 
reached. In both categories of biologic behavior the rate 
was only 38 %. By contrast in the remaining group of 
187 patients, a high rate of correspondence in parameter 
malignancy (89 %) or benignancy (77 %) of the lesion was 
reached. The diff erences found evaluated by Fisher’s test 
are of statistical signifi cance (p < 0.01).

In the group of patients with follicular lesions there 
was also a high rate of cytological conclusions of uncer-
tain biological character (42 %), while in the group of 
subjects with lesions of other etiology this rate was sig-
nifi cantly lower (10 %). The found diff erences evaluated 
by Fisher’s factorial test are of statistical signifi cance. 
(p < 0.01).

The obtained results confi rm not only the diffi  culty 
of cytological evaluation of biologic behavior of follicular 
lesions (high rate of results with uncertain biologic behav-
ior), but also the low rate of correspondence in cytological 
conclusions in the evaluation of biologic behavior ( low 
diagnostic accuracy).

Sensitivity of FNAC in the diagnosis of focal lesions 
of the thyroid is shown in the range 84–97 %6, 8, 9, 12, 16. In 
the evaluated group of 184 subjects (after exlusion of 32 
subjects with inadequate aspirates and 29 subjects with 
uncertain results of cytologic examination) the sensitivity 
was about 90 % and in comparison with other researchers 
was in the lower part of the published range. Nevertheless 
after exclusion of group of patients with follicular lesions 
the sensitivity reached the upper part of the published 
range (94 %). 

The specifi city of FNAC in the diagnosis of focal le-
sions of the thyroid ranges from 60–87 %6, 8, 9, 12. In the 
evaluated group of 184 subjects on the condition of above 
mentioned limitation was the specifi city 85 %. After exclu-
sion of group of patients with follicular lesions reached 
the specifi city 86 %. 

Diagnostic accuracy of FNAC in the diagnostics 
of focal lesions of the thyroid is in the range of 69 %–
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87 %9, 12, 18. In the evaluated group of 184 subjects on the 
condition of above mentioned limitation there was the 
diagnostic accuracy relatively high – 86 % and after exclu-
sion of group of patients with follicular lesions with lower 
rate of diagnostic accuracy increased to 88 %. 

FNAC in the diagnostics of focal lesions of the thyroid 
is considered as relatively safe method with low rate of 
complications. As one of the possible serious complica-
tions can be considered published implantation of ma-
lignant cells along the puncture canal. Occurence of this 
complication is very rare5.

In our set of 781 aspiration punctures only 9 non seri-
ous complications were observed, it means 1,2 % of all 
punctures.

CONCLUSION

FNAC of focal lesions of the thyroid is a fundamental 
preoperative procedure. This method, with the exception 
of follicular lesions and published oncocyte lesions, 
can specify with a high rate of sensitivity, specifi city 
and diagnostic accuracy the etiology of focal lesions of 
the thyroid. Follicular or oncocyte lesions verifi ed by 
cytologic examination require specifi cation of etiology 
– biological character – as distinct from other etiologies 
– by histologic examination. Relatively lower specifi city 
of FNAC in the diagnosis of focal lesions of the thyroid 
can be caused by statistical signifi cant higher occurrence 
of false-positive conclusions in the category “suspicion of 
malignancy” (in comparison with the category “diagnostic 
of malignancy”).
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