Fine Needle Aspiration of the Thyroid Gland
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Abstract

Fine needle aspiration (FNA) has become a major diagnostic triage for clinical manage-
ment of patients with a thyroid mass. Diagnostic accuracy of this procedure can be evaluated by
cyto-histologic correlation. Out of 1,761 fine needle aspirates of thyroid glands performed from
January 1996 to December 1999, 230 satisfactory specimens contained respective histologic cor-
relates. Using histologic diagnoses as the gold standard, the overall accuracy, sensitivity and speci-
ficity for cytologic diagnoses of thyroid neoplasm were 90.4 per cent, 85.7 per cent, and 92.5 per
cent respectively. The positive predictive value for diagnosing thyroid neoplasm was 83.3 per cent
while the negative predictive value was 93.7 per cent. The common pairs of cyto-histological diag-
nostic discrepancy included adenomatous goiter vs follicular neoplasm, adenomatous goiter vs
papillary carcinoma, and thyroiditis vs follicular neoplasm. In conclusion, FNA is a rapid, reliable
and safe diagnostic tool to distinguish non-neoplastic from neoplastic lesions in patients with thyroid
masses.
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Northern Thailand is an area in South East  adenomas, and carcinomas compared with that in
Asia in which endemic goiter is prevalent(1). Head-  the United States. In the United States, the prevalence
ington et al(2) studied thyroid glands from surgical ~ of thyroid nodules varied from 4 to 7 per cent in
removal in this area and were able to demonstrate  the general population(3-5) and only a few of these
that there was a higher incidence of nodular goiters, nodules became malignant lesions(3). While only a
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few patients with thyroid nodule require surgical
intervention, it is the physician’s responsibility to
filter these patients from a large pool of others with
thyroid masses who need only medical treatment.
Radioisotope scanning, ultrasonography, and fine
needle aspiration (FNA) have been used as the diag-
nostic triage of thyroid nodules(6). Cytological diag-
nosis based on FNA material is believed to be the
most sensitive and specific test as well as being a
safe, simple and cost-effective procedure. Hence, it
is widely used as the diagnostic test of choice for
evaluating thyroid nodules worldwide(6). FNA was
introduced in our institute almost ten years ago. In
this study, we analyzed the overall diagnostic effi-
cacy and accuracy of thyroid FNA in our institute
during the past four years. The major diagnostic
discrepancies were scrutinized and compared with
studies from other parts of the world.

MATERIAL AND METHOD

From January 1996 through December 1999,
1,761 FNA procedures were performed on thyroid
lesions. The patient selection was based upon the
clinician’s discretion. Clinical experience varied
from first year resident physicians to senior faculty
members. The procedure was done either in the out-
patient department or in-patient floors. Specimen
procurement and smear preparations were performed
by all the mentioned clinicians. The smears were sent
to the Department of Pathology, Faculty of Medi-
cine, Chiang Mai University for evaluation. The
smears were fixed by isopropanol-based spray fixa-
tive with or without accompanying air-dried slides.
The fixed slides were stained with Papanicolaou’s
stain while air-dried specimens were processed under
Romanowsky’s or Diff-Quik® method. A total of 415
FNA patients subsequently underwent thyroidec-
tomy. The decision to perform surgery again was
based upon either surgical or cosmetic reasons.
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The aspirates from these 415 patients in-
cluded 185 unsatisfactory and 230 satisfactory cyto-
logies. The histologic diagnoses of those with satis-
factory cytology were reviewed and correlated with
previous FNA cytological diagnoses that were
roughly classified as non-neoplastic and neoplastic
groups. Subsequently, each diagnostic group was
stratified into specific diagnoses based upon the
standard criteria in the literature(7). The “suspicious”
lesions were included in the neoplastic group accord-
ing to the studies of Cersosimo(8) and Hersoulis(9)
that suspicious thyroid cytology yielded 50 per cent
and 64.3 per cent malignant histology, respectively.

The diagnostic efficacy of FNA cytological
diagnoses including accuracy, sensitivity, specificity,
positive predictive value, negative predictive value,
false positive rate (FP), and false negative rate (FN)
were calculated from these 230 patients using histo-
logical diagnoses as the gold standard. The cyto-
histological diagnostic discrepancies were divided
into major and minor categories. The major discre-
pancy was defined as non-neoplastic cytologic diag-
nosis vs neoplastic histological lesion or vice versa,
that, inadvertently, led to improper clinical manage-
ment. The minor discrepancy was clarified as incor-
rect cytologic diagnosis within groups of non-neo-
plastic or neoplastic lesions.

RESULTS

Out of 1,761 aspirates, 389 (22.1%) were
considered unsatisfactory or insufficient for cyto-
logical diagnosis. A summary of the results is shown
in Table 1 and 2, respectively. Using histological
diagnosis as the gold standard, those contributing to
thyroid nodules included 160 non-neoplastic lesions
(NNS) and 70 thyroid neoplasms (TNS). There were
12 false positive cases leading to 92.5 per cent speci-
ficity and 83.3 per cent positive predictive value for
diagnosis of thyroid neoplasm by FNA. Ten false

Table 1. FNA thyroid glands during 1996-1999, 230 cases.
Histology

Cytology Non-neoplasm Neoplasm Total

Non-neoplasm 148 10 158

Neoplasm 12 60 72

Total 160 70 230
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Cyto-histocorrelation of FNA thyroid glands

during 1996-1999, 230 cases.

HNS | PTC | MTC | ATC | OMS | Total

Table 2.
Histoiogy | ADG | DHP* | TDI FNS
. Cytology
ADG 133 3 6 [
DHP 1
TOI 2 - 3
FNS 2 1 5 1"
HNS - - - 2
PTC 3
MTC
ATC - - 1
OMS
Total 141 4 15 19

3 30 5 4 9 230 J

** Rhab

** S cell carcinoma

* Diffuse thyroid hyperplasia

D Major discrepancy

negative cases yielded 85.7 per cent sensitivity and
93.7 per cent negative predictive value of diagnosis
of non-neoplastic lesions. The false positive and
false negative rates were 16.7 per cent and 6.3 per
cent, respectively.

Among NNS; there were 141 goiters, 4
hyperplasia, and 15 thyroiditis. By FNA, two and
three cases of goiter were misdiagnosed as follicular
neoplasms (FNS) and papillary thyroid carcinomas
(PTC), respectively. One hyperplasia was misdiag-
nosed as FNS. Five cases of Hashimoto’s thyroiditis
were misdiagnosed as FNS, whereas, a single case
of subacute granulomatous thyroiditis (de Quervian’s
thyroiditis) was incorrectly classified as anaplastic
thyroid carcinoma (ATC).

Among the TNS; there were 19 FNS, in-
cluding 12 adenomas and 7 carcinomas, 3 Hurthle
cell neoplasms (HNS), 30 PTC, 5 medullary carci-
nomas (MTC), 4 ATC, and 9 other malignant lesions
(OMS). Six cases of FNS and four cases of PTC
were misclassified as adenomatous goiters by FNA.

The OMS group included two Hodgkin’s
lymphomas, two metastatic squamous cell carci-
nomas, one Non-Hodgkin’s lymphoma, one meta-

static malignant melanoma, one metastatic adenocar-
cinoma, one metastatic undifferentiated carcinoma
from the nasopharynx, and one rhabdomyosarcoma.
There were two interesting cases in this group. The
first was a rhabdomyosarcoma misdiagnosed as HNS
and the second was one PTC misdiagnosed as squa-
mous cell carcinoma.

DISCUSSION

The incidence of unsatisfactory or inade-
quate aspirates in our institute was 22.1 per cent
which is higher than reports in the literature that
varied from 4.7-18 per cent(9-12). However, Rosen
(13) and Hatada(14) demonstrated even worse un-
satisfactory rates of 32 per cent and 30 per cent,
respectively. The high unsatisfactory rates usually
occurred when the cytopathologists were not the
ones who performed the procedure. Hence, it was
difficult to judge the specimen adequacy in certain
circumstances(15). Although considerable experience
is required to obtain adequate material with consis-
tency, it is the intensity of experience rather than
the duration of FNA practice that is more important
(16), If the tumor is less than 2 cm in diameter, the
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Table 3. Diagnostic efficacy of FNA thyroid glands in other countries.
Author Year Country No. of case  Sense Spec PV+ PV- Acc
(%) (%) (%) (%) (%)
Norton LW(17) 1982 USA 21 90.0 77.0 31.0 99.0 79.0
Harsoulis P(9) 1986 Greece 213 89.2 95.4 82.5 97.3 94.2
Rosen [B(13) 1993 Canada 59 90.0 100 100 80.0 85.0
Vargas-Dominguez A(18) 1994 Mexico 107 94.4 53.9 81.0 87.0 85.5
Pomata M(19) 1997 Italy 85 51.8 96.0 87.5 78.6 80.5
Lin JD(20) 1997 Taiwan 378 79.8 98.7 96.3 91.7 929
Lopez LH(21) 1997 Mexico 136 90.0 99.8 98.0 99.0 99.0
Leonard N(10) 1997 UK 184 88.0 78.0 46.0 97.0 80.0
Hatada T(14) 1998 Japan 94 450 51.0 96.0 55.0 480
Al-Rikabi AC(11) 1999 Saudi Arabia 125 78.0 100 100 93.0 94.4
Ersoy E(22) 1999 Turkey 100 455 100 100 93.7 94.0
Mikosch P(12) 2000 Austria 718 87.8 78.5 335 98.1 79.5
Settakorn J 2000 Thailand 230 85.7 925 83.3 93.7 904

ultrasound-guided FNA can increase the satisfactory
rate and diagnostic accuracy(14),

The efficacy of FNA for diagnosing thyroid
lesions in our institute was comparable with that
reported by others(9-14.17,19-22) a5 shown in Table
3. The study of Hatada(14) yielded low efficacy
because inadequate cytologic smears were not ex-
cluded from the analysis.

The NNS such as goiter, hyperplasia and
even thyroiditis can be misinterpreted as a neoplastic
lesion if the smear contained highly cellular mate-
rials and/or numerous Hurthle cells within a scant
colloid background. The high false positive rate in
our study (16.7%) arose from inclusion of “suspi-
cious cases” within the neoplastic group. Unlike
breast FNA, we feel that it might be safer to have
a slightly higher false positive rate in problematic
cases for thyroid FNA since thyroidectomy is a
relatively safe procedure. Immediate or late surgical
treatment for patients with “suspicious” thyroid cyto-
logic results was recommended(8). Patients with a
positive FNA can be correctly diagnosed by an intra-
operative frozen section and adequately treated while
still in the operating room(21),

False negative diagnosis may occur because
of sampling error or interpretive error(21). Smears
from TNS may contain low cellularity from many
causes, such as inexperienced aspirators, massive
tumor fibrosis, or cystic degeneration, which may
lead to the interpretative error. The experience of the

cytopathologist is also of prime importance. It is
thought that examination of 30 to 40 FNA annually
should be required to maintain interpretative profi-
ciency(7). FN rates have been reported between 1
per cent to 45 per cent(9-14,17,19-22)_ Our EP rate,
6.3 per cent, may be high but is better than one half
of the previous studies.

Cytologic features of rhabdomyosarcoma in
our study were similar to those of HNS. The tumor
cells stayed singly and were of oval or round shape.
They contained eccentrically located round nuclei
and prominent nucleoli. The clue to correct diagno-
sis was presence of spindle or bizarre malignant
cells in rhabdomyosarcoma. The case of papillary
carcinoma that was misdiagnosed as squamous cell
carcinoma was solely due to an interpretative error.

Our study supports the contention that FNA
of the thyroid gland is a reliable method to select
or deselect patients with thyroid nodule for surgery.
The efficacy of the tool could be improved if the
errors were eliminated. The clinicians should fre-
quently practice the procedure to gain more expe-
rience. The cytopathologists should be aware of pos-
sible diagnostic pitfalls. Of the utmost importance,
teamwork of clinicians and pathologists will alleviate
misdiagnosis or mismanagement of problematic cases.
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