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ABSTRACT

Instroduction: Pathology of thyroid nodules is present in all ages and it is frequently encountered
in clinical practice. Thyroid nodules do not represent a single disease, but they are the clinical mani-
festation of a wide range of different thyroid diseases. Aim: The objective of this study is to evaluate
the frequency and localization of malignancy in solitary scintigraphic cold nodules, as well as the
sensitivity, specificity and diagnostic accuracy of FNAB in comparison with histopathological find-
ings. Methods: The study was included 49 patients with palpatory findings of the solitary nodule
located in the both lobes or isthmus of thyroid gland. All subjects underwent the scintigraphy and
FNAB, followed by a cytologic results that was compared to the final histopathological diagnosis,
after surgery. Results: The study results show that the highest number of solitary nodules (81,6%) is
localized in the lower pole of the both lobes of the thyroid gland. The cytologic results were benign
8 cases, malignant in 23 and indeterminate (follicular neoplasm) in 18 cases. The highest number of
thyroid cancer is histopathologically confirmed in the patients with cytological diagnosis of follicular
neoplasms, i.e. follicular cancer is found in 66.7% and papillary cancer is found in 33.3% of subjects.
The most common cancer is papillary cancer found in 61,2%. Since the pathohistological diagnosis
of all our patients responded to cancer, it was done indirect statistical evaluation of the diagnostic
sensitivity of cytological method in the estimation of malignant thyroid lesion, which was 83,7%.
Conclusion: FNAB is a highly sensitive method in the diagnostics of malignant thyroid lesions with
the sensitivity Se=83,7%. The highest number of thyroid cancer is histopathologically confirmed in
the patients with cytological diagnosis of follicular neoplasm (66.7%). The highest number of patients
had a cytological diagnosis of papillary cancer.

Keywords: solitary thyroid nodule, scintigraphy, Fine-needle aspiration biopsy-FNAB, papillary
cancer, follicular cancer.

1. INTRODUCTION Approximately 3/5 solitary nodules

Pathology of thyroid nodules is
presentin all ages and it is frequently
encountered in clinical practice (1-
10). Thyroid nodules do not represent
a single disease, but they are the clin-
ical manifestation of a wide range
of different thyroid diseases (11-20).
They are categorized as non-neo-
plastic nodules including hyper-
plastic and inflammatory nodules,
or as neoplastic nodules that can be
benign or malignant (21-27). Most of
thyroid nodules are benign lesions,
especially in the cases of multinod-
ular goitre. A solitary nodule is an
isolated palpable nodule, whose size
is different from other thyroid parts,
where the remaining tissue is normal
or diffusely increased (4, 15).

are follicular adenomas, 1/5 is a cyst,
and 1/5 is thyroid cancer (15). The
prevalence of malignant tumours in
solitary nodules and in multinodular
goitres is in the range of 13-20% and
up to 13%, respectively (25).

The prevalence of thyroid nodules
is higher in the countries with iodine
deficiencies, where there is also en-
demic goitre (5, 26). In developed
countries, e.g. in the USA, where io-
dine deficiency is adequately cor-
rected by iodine prophylaxis, the
prevalence of clinically manifested
thyroid nodules in adult population
is in the range from 4 to 7% (17, 20,
23). The incidence of clinically pal-
pable goitre is 2 to 10 times more fre-
quent in women than in men (25, 26).
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Scintigraphy is one of the most commonly used
methods in the evaluation of thyroid nodules. The impor-
tance of scintigraphy is the identification of cold nodules
since they are more frequently malignant in comparison
to hot nodules. The incidence of malignancy in cold nod-
ules varies from 5 to 15% and is higher in patients under
40 years of age (17, 27). Scintigraphic identification of cold
nodule requires a FNAB, which is very important in the
evaluation of thyroid nodules in selection of patients for
surgical treatment (15, 19). Based on their results (4) show
that the total sensitivity of the cytological method is (80%)
and the specificity is 97.7%.

2. AIM

The objective of this study is to determine the fre-
quency and localization of malignancy in solitary scinti-
graphic cold nodules, as well as the sensitivity, specificity
and diagnostic accuracy of FNAC in the evaluation of sol-
itary thyroid nodule in comparison to histopathological
findings.

3. METHODS

The prospective study included 49 subjects treated in
the Department for Thyroid Gland Diseases, Radiology
and Nuclear Medicine Clinic. The subject population in-
cluded 7 male subjects and 42 female subjects aged 15-
79. Clinical examination, thyroid scintigraphy and FNAC
were considered.

Clinical findings were based on medical history data, in-
spectionandpalpationofthethyroidglandandsurrounding
structuresoftheneck.Medicalhistorydataincludeddataon
age,sex,timeofoccurrenceandchangeinnodulesize.Thein-
spectionandpalpationofthyroidglandwereperformedwith
theusualprocedure,whereaspecialattentionwasdrawntoa
numberandsizeofnodules,theirconsistencyandmovability.
Afindingofsolitarycoldnodulelocatedintherightorleftlobe
andintheisthmusofthyroidglandwasconsideredapositive
palpatory finding.

Thyroid scintigraphy was performed 30 minutes after [V
administrationof3-5mCitechnetiumpertechnetate.Scinti-
graphicimagingwasperformedwithGEMillenniumgamma
camerawithparallel-holecollimatorLEHR.Theimaginglasted
5-15 minutes, depending on functional activity of thyroid
gland.Scintigraphiccoldnodulesaredefinedasnodulesthat
poorlyaccumulateordonotaccumulateanyradioactivityin
comparisontotheremainingpartsofthethyroidgland.Scin-
tigraphic malignantlesionisdefined ascold nodule withir-
regularcontoursinrelationtothesurroundingtissue,anda
scintigraphicfindingofextrathyroidalaccumulationof99m
Tcpertechnetate. UltrasoundguidedFNABisperformedwith
21-22 gauge needles attached to 10-20ml plastic syrings, by
the “free-hand technique”, withouta puncture adapter (21)
andwithpreviousdisinfectionoftheneckskinwithethanol.
Everypuncturednoduleinthethyroidglandislocalizedaccu-
rately(inrelationtoascintigraphicfinding),tocompareitwith
a cytological finding.

Aneedlewasconstantlyintheultrasoundbeamanditwas
obliquelyintroducedintothethyroidglandbeforethemiddle
partoftheprobe.Whenaneedletipreachesacertainpatho-
logicalchange,cytologicalmaterialisaspirated.Aspirationwas

performedwithsyringesof10-20ml.Immediatelyafterpunc-
tures,theaspiratesweresmearedonslides,wetfixed (in95%
ethanol),lefttodryattheroomtemperature (approximately
30 minutes to 1 hour), and stained with the Papanicolaou
method.Afterthat,cytologicspecimensweremicroscopically
analyzedinthelnstituteofPathological Anatomy, University
ClinicalCentreinTuzla.Basedonthecytologicalanalyses,the
findingswerecategorizedintothreecategories:benign,sus-
pectedmalignant,andmalignantlesions.Thefindingswere
interpretedaccordingtotheDeMay’sdiagnosticprotocol (11).

Abenignlesionwasrepresentedbyacytologicalfindingof
thecolloidandcellularnodule;Asuspectedmalignantlesion
wasrepresentedbyacytologicalfindingofthefollicularneo-
plasm;Amalignantlesionwasrepresentedbycytologicalfind-
ingswhich,accordingtocytomorphologiccriteria,indicate
tothemalignanttumourofthethyroidgland. Asurgerywas
performedintheClinicofOtorhinolaryngology. Afterasur-
gery,materialwassenttohistopathologicalanalysisdoneby
thelnstituteofPathology, UniversityClinicalCentreinTuzla.
Slicesweretakenfromanoduleformicroscopicanalysis,fixed
informaldehyde, embeddedin paraffin,and thencuttothe
thicknessof5microns.Afterthat,thesliceswerestainedwith
the standard hematoxylin and eosin (HE) method.

AccordingtotheWorldHealthOrganizationclassification(l,
2),histopathologicalfindingsweredividedintothreegroups:
thefirstgroupincludedmalignantthyroidtumours(follicular,
papillary,medullary,andanaplasticcancer);thesecondgroup
includedbenignthyroidtumours(follicular, trabecular,nor-
mofollicular,macrofollicular,andoxyphilicadenoma);andthe
thirdgroupincludedtumour-likelesions(non-neoplasticle-
sions:diffusehyperplasia,nodulargoitre,Basedow’sdisease,
endemic goitre, cystic lesions, ectopic thyroid tissues and
chronicthyroiditis). Beninglesionswillberepresentedbyhis-
topathological findings of colloid thyroid nodules.

Patientswithclinicalfindingsofdiffuse,multinodulargoitre,
functional disorders of thyroid gland and patients without
completemedicaldocumentation(includingclinicalfindings
of scintigraphic cold nodule and cytological puncture find-
ings) were excluded from the study.

Statistical evaluation of data was performed with the de-
scriptivestatisticmethods(centraltendencymeasures,disper-
sionmeasures,andgraphs),aswellasthet-testandy2testfor
calculationofsignificanceofthetesteddifferences,wheredif-
ferencesatthelevelofp<0.05wouldbestatisticallysignificant.
Parameter(x2test)andnon-parametertestsofsignificance(z
andt-test)wereusedfortestingthestatisticalsignificanceof
differencesamongthesamples.Thestatisticalsignificanceof
thedifferencesinquantitativesizeswastestedwiththet-test,
andthequalitativesamplesweretestedwiththehi-squaretest
(x2).Testsofdiagnosticsensitivityandspecificity,wereused
for the evaluation of values of the applied tests.

4. RESULTS

The prospective study to evaluate the presence of clin-
ically palpable nodule of thyroid gland, conducted in the
Department for Thyroid Gland Diseases, Radiology and
Nuclear Medicine Clinic, included a total of 49 subjects,
of which 7 were male subjects (14.3%) and 42 were female
subjects (85.7%). The average age of the complete sample
was 53 years and within the range of 15-79 years of age.
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Clinical examination and scintigraphy showed that the
highestnumberofthyroidnodules(81,6%)islocalisedinthe
lower pole of the both lobes. The data are shown in Table 1.

FNACwasperformedinallsubjects,andthehighestnumber
ofsubjects,i.e.22subjects(44.9%)hadacytologicaldiagnosis
of papillary cancer. The data are shown in Table 2.

Aftertheoperativetherapyinallsubjects, histopatholog-
icaldiagnosesindicated thatthe most common cancer was
papillarycancer,foundin30subjectsor61.2%,whilefollicular
cancer was found in 19 subjects or 38.8%.

The study compared the results of cytological and histo-
pathologicaldiagnoses,wherethehighestnumberofthethy-
roidcancerwashistopathologicallyconfirmedinthesubjects
withcytologicaldiagnosisofthefollicularneoplasm,i.e.with
thehistopathologicalmethod,thefollicularcancerwasfound
in66.7%ofpatient,andthepapillarythyroidcancerwasfound
in 33.3% of patient. The data are shown in Table 3.

Sincethehistopathologicalmethodofalloursubjectscor-
respondedtothethyroidcancer,theindirectstatisticalevalua-
tionofdiagnosticsensitivityofcytologicalanalysis(FNAB)was
performedastheanalysisofmalignantvs.benigncategories.
Basedonthenumericvalues,onlythesensitivityofthecyto-
logicalmethodwascalculatedintheevaluationofmalignant
thyroid lesions, and it was 83.7%.

Inpredictingtheoccurrenceofpapillarycancer, FNABshows
thesensitivity of66.7%, the specificity 0o£89.5%, the positive
predictivevalue (PPV)0f90.9%, and the negative predictive
value of 63%.

The correlation of localization of thyroid

Nodule localization N %
Lower pole 40 81.6
Upper pole 5 10.2

Isthmus 3 6.1
Middle third 1 2.0

Table 1. Localization of thyroid nodules by palpatory method and
scintigraphy

Cytological method N
Cellular nodule 2
Follicular neoplasm 18
Colloid nodule 6
Medullary cancer 1
Papillary cancer 22

Table 2. Cytological findings of the subjects

Histopathological findings

Follicular cancer

Cellular nodule ’
o, .0%
Follicular neo- N 12
plasm % 66.7%
FNAC , N 4
Colloid nodule % 66.7%
1
Medullary cancer % 100.0%
Papillary cancer :
pillary % 9.1%

Table 3. Comparison of cytological and histopathological methods

nodules with palpatory and scintigraphic

methods (Figures 1 and 2) with cytological - FNAC_ -
diagnosis showed that the highest number ?]il:jl:llﬁ; n':::;;::; Eggﬂ:: Mceadnutlzl:rry P:::(I;ery
of the thyroid cancer in our subjects was lo-
calized in the lower pole of the both thyroid Lox‘::r N ! 18 ; 0 16
lobes, in total 40% or 16 subjects, while the - P % 2.5% 45.0% 12.5% 0% 40.0%
lowest number of cancer was found in the &  Upper N 0 0 1 1 3
middle third of the lobes, in total one or 2%. 2 pole % 0% 0% 20.0% 20.0% 60.0%
The data are shown in Table 4. § Isthmus N 0 0 0 0 3
The correlation of localization of thy- % 0% 0% 0% % 100.0%
roid nodules with palpatory and scinti- Middle :\I ! . (1 2 2 (1
graphic methods with histopathological di- third % 100.0% % 0% 0% %
agnosis showed that the highest number of Total N 2 18 6 1 22
the thyroid cancer confirmed by the histo- % 4.1% 36.7% 12.2% 2.0% 44.9%

pathological findings, was localized in the
lower pole of the both lobes in 40 subjects
or 81.64%.

In the localization of the upper pole, the histopatholog-
ical findings confirmed the thyroid cancer in 5 subjects
or 10.20%; in the localization of the isthmus, the thyroid
cancer was confirmed in 3 subjects or 6.12%; and the
lowest number of the thyroid cancer was found in the lo-
calization of the middle third of the lobes in one subject
or 2.04%. The data are shown in Table 5.

5. DISCUSSION

Thyroid nodules are frequently present in all ages. Ac-
cording to the general clinical judgment, solitary thyroid
nodules bear a higher risk of cancer (6, 10). Palpable thy-
roid nodules are present in approximately 10% of the pop-
ulation, and their malignancy percentage is in the range

116

Table 4. The correlation of localization of thyroid nodules with palpatory and scintigraphic
methods with cytological diagnosis.

of 5-10% in the iodine-sufficient areas (26). Lansford ob-
serves that if a thyroid nodule is present, the risk of ma-
lignancy is two times higher in men than in women (16).
Most authors report that the cancer incidence ranges
from 3:1 to 13:1 in favor of females in differentiated thy-
roid tumours (25). In the study conducted on 184 subjects
in our region, Ci¢kusié reports the ratio of females and
males of 2.7:1 (i.e. 72.8%: 27.2%) (28). In the study con-
ducted on 112 patients, Radovi¢ et al. analyzed the ratio
of the cytological puncture findings and the scintigraphic
cold nodule findings, and the derived ratio of females
and males was 13:1, with equal distribution of malignant
findings in both sexes (24). The results of this study also
indicate that the incidence of nodular thyroid disease is
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Histopathological findings

Follicular cancer Papillary cancer

17 23
Lower pole
% 42.5% 57.5%
‘: u | 1 :
g pper pole % 20.0% 80.0%
£ N ‘ 2
3 Isthmus % 33.3% 66.7%
Middle third % 0% 100.0%
N 19 30
Total
% 38.8% 61.2%

Table 5. The correlation of localization of thyroid nodules with palpatory
and scintigraphic methods with histopathological diagnosis.

higher in women in comparison to men (85.7%: 14.3%, i.e.
6:1). The youngest subject in this study was a male patient
aged 15 with a histopathological diagnosis of papillary
cancer, and the oldest subject was a female patient aged
79. This is also confirmed by Lansford’s study, where the
most common malignant thyroid lesion refers to solitary
thyroid nodules in patients younger than 20 years and
older than 70 years, which is also confirmed by the results
of this study (16). The incidence of malignancy in the scin-
tigraphic cold nodules varies in studies and it ranges from
5 to 20% (3, 13, 22). This study analyzed only the scinti-
graphic cold nodules, and the obtained results indicate
that all cases of thyroid malignancy were found in the
scintigraphic cold nodules, confirming the importance of
the thyroid scintigraphy in the identification of cold nod-
ules, which are more frequently malignant in relation to
hot nodules. Scintigraphic findings correlate to palpatory
findings in the evaluation of the number and size of nod-
ules in the nodular thyroid disease (1, 8). These reports
are confirmed by this study whose obtained results in-
dicate to 100% coincidence of these two methods. This
study, as well as the palpatory and scintigraphic methods
show that the highest number of the thyroid nodules is lo-
cated in the lower poles of the both lobes in 40 subjects or
81.6%. Ultrasound guidance FNAB is the gold standard in
the diagnostic evaluation of nodules larger than 1cm (16,
24). According to the reference data, the sensitivity of this
method ranges from 50 to 95%, the specificity is 72-100%,
the diagnostic accuracy is in the range of 85-95%, the
false positive results range from 0 to 25%, and the false
negative results range from 0.3 to 50% (7, 13, 18). On the
other hand, the sensitivity of the clinical method in the
evaluation of malignant thyroid lesions is 61.3%, the spec-
ificity is 57.1%, and the diagnostic accuracy is 60% (28).
In this study, the highest number of the subjects includes
cytomorphologic findings indicative of the thyroid cancer
found in 22 subject (44.8%); cytological findings of the fol-
licular neoplasm are found in 18 subjects (36.7%); and the
lowest number of the subjects includes cytological find-
ings of the colloid goitre in 6 subjects (12.2%) and the
cellular nodule in 2 subjects (4.1%). The thyroid cancer
was confirmed in all subjects by the histopathology. The
most common cancer in our group was papillary cancer,
found in 30 subjects or 61.2%, while follicular cancer was

Figure 1. Thyroid nodules examined scintigraphy - cold thyroid nodules

- > . e A

Yiv L - - »

Figure 2. Thyroid nodules examined scintigraphy - cold thyroid nodules

found in 19 subjects or 38.8%. The highest number of thy-
roid cancer is histopathologically confirmed in the sub-
jects with cytological diagnosis of follicular neoplasm,
i.e. with the histopathological method, follicular cancer
is found in 66.7% of subjects, and papillary cancer is
found in 33.3% of subjects. According to the USA refer-
ence, the average age of patients with the differentiated
thyroid tumours is in the range of 45-50 years (9). This is
also confirmed by this study, where the average age of the
subjects is 53 years. Differentiated cancers represent ap-
proximately 98% of all thyroid cancers in the USA (9). The
same percentage share of differentiated cancers (follic-
ular and papillary) of the total number of the malignant
thyroid tumours was also obtained in this study. Caron
and Clark report that papillary cancer includes 70-80% of
all differentiated thyroid cancer in the iodine-sufficient
regions (4). Since our region is iodine-deficient, the per-
centage share of follicular cancer is somewhat higher
than in the studies reporting the sufficient iodine intake,
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and it is 38.8% (or in 19 subjects). The percentage share of
papillary cancer of 60% in this study is closer to the Euro-
pean reference data.

6. CONCLUSION

Ultra sound guided FNAB a highly sensitive method in
the diagnostics of malignant thyroid lesions with the sen-
sitivity Se=83.7%. Based on the results of this study, it can
be concluded that the clinical findings of the thyroid nod-
ules require a special attention, as well as the implementa-
tion of additional tests, including scintigraphy and FNAB as
the first methods in the diagnostic protocol. Furthermore,
FNAB is a feasible, highly sensitive and specific method
with a low cost for evaluation of the scintigraphic cold soli-
tary nodules, and it can be partly considered as the sophis-
ticated screening test for the selection of a large number of
patients with thyroid nodules into a small group that will
require a surgery, because it is the only method to obtain
direct and specific information, i.e. it allows an early diag-
nosis of the solitary scintigraphic cold nodule
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