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Abstract
Fine Needle Aspiration (FNA) of the thyroid is a low cost procedure, which can give an accurate
diagnosis promptly. The objective of this study was to asscss the diagnostic accuracy of Fine
ncedle Aspiration of the thyroid against histopathologic (gold standard) cxaminations done during
January 1994-December 2000. Threc hundred forty-four patient records were included in the
study. The study rcvcaled the sensitivity and specificity of FNA to be 67% and 84.7%
respectively. The FNA was non diagnostic in 0.87% of cascs, suspicious in 2% of cases and were

diagnostic in 97% of cascs. The False negative and False Positive rates in this study were 4.5%

and 13.5% respectively. It was concluded that FNA is uscful as the initial diagnostic test in the
cvaluation of thyroid nodules. [Ethiop.J. Iealth Dev. 2002;16(2):227-231]

Introduction

Fine Needle Aspiration (FNA) of the thyroid is
a well-cstablished diagnostic procedure used in
the management of patients with thyroid
nodules aside from surgical cxcision. FNA
has the single best predictive value of any test
available currently. It is a relatively cost
effective procedurc that provides specific
diagnosis rapidly. Because of its easc and
safety, the procedure has gained patient
acceptance. It is often used as the initial
screening test for patients with thyroid nodules

.

Thyroid nodules causc apprehénsion because
their behavior is unpredictable.  Their
preyalence depends on the population studied,
increases linearly with age by an average of
0.08% per ycar, and is much greater among
women. Prevalence ranges from 4% to 10% in
the general adult population and from 0.2% to
1.5% in children (2). The majority of clinically
detectable thyroid nodules are non-neoplastic,
only 5-30% of these are malignant and require
surgical intcrvention (3). The vast majority of
the masses arc benign nodular goiter, which is
a disease affecting 4% to 7% of the population.
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The incidence of malignant diseasc in cold
nodules varies from 9% to 35% (average 25%)
and the incidence of carcinoma in cystic
lesions of less than four centimeter in size is
Iess than 2% (4).

The main purpose of thyroid FNA is to
identify nodules that requirc surgery and those
with benign nodules that can be followed up
clinically and decrease overall the number of
thyroidectomies for patients with benign
discases. This retrospective study was
undertaken to determine the correlation
between the fine needle aspiration and
histopathologic (gold standard) diagnoses of
the thyroid swellings in Tikur Anbecssa
Hospital, Department of Pathology, Faculty of
Medicine, Addis Ababa University between
January 1994 and December 2000.

Method ‘

A retrospective review of the  biopsy
requisition forms and reports at  the
Department of Pathology, Faculty of
Medicine, Addis Ababa Universily (FMAAU)
was performed from January 1994 to
December 2000. The records of all female and
male patienis who had undergone FNA and
subsequent histopathologic confirmation at the
Department of Pathology, FMAAU were
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included. The histopathologic confirmation
consisted mainly cxcisional biopsy. Either a
pathology resident or a pathologist procurcd
the finc ncedle aspirations as follows: a 20-23-
gauge necdic was adtached to a 10ml syringe,
which was mounted on aspiration Cameco
gun. After the skin was clecaned with cotton
swab soaked in ethyl alcohol and dried; onc or
two scparate passcs were made into the Iesion
with the necdle. During each pass the needle
was moved throughout the lesion multiple
times while aspirating.  Smecars from the
aspirates were air dried and stained by the May
Grinwald Giemsa stain.  The cytologic
diagnosis was catcgorized into four groups:
negative  for malignancy, indctcrminate
(suspicious) for malignancy, positive for
malignancy and not diagnostic specimen.
Ncgative for malignancy encompassed colloid
goiters and inflammatory lesions. The
suspicious (indetcrminatc) catcgory encom-
passcd diagnoses when aspirates didn’t fulfill
strict criteria for malignancy. The positive for
malignancy category cncompassed diagnoscs
of papillary carcinioma, follicular neoplasm,
medullary carcinoma, and the less common
cntity:  Hurthle-ccll  ncoplasm.  Follicular
ncoplasms as well as Hurthle cell neoplasm
included follicular or Hurthle cell adenoma
and follicular or Hurthle ccll carcinoma. No
attempt was made to distinguish between these
two cyologically because it nceds histologic
cvidence of capsular and/or vascular invasion
and distant mctastases. ‘Positive”  and
‘Negative” for malignancy were classified as
‘determinate’ results.

The cytologic diagnoses were comparcd with
the gold standard histopathologic diagnoscs.
FNAs with diagnostic results were catcgorized
as cither 'corrclating' with histologic diagnoscs
or discrepant. A false negative diagnosis was
defined as a diagnosis of a non-

ncoplastic cntity given to a malignant lesion.
A falsc positive cytologic diagnosis was
defincd as a malignant ncoplasm given to a
benign lesion.

Results

A total of 344 cascs that fulfilled the study
criteria were identified. Only 3 (0.87%) FNA
smears were unsatisfactory for evaluation. In
thesc three the histopatholigic diagnoses were
two colloid goiters and one carcinoma. All
histopatholigic spccimens werc adequate to
make the final histopathologic diagnoscs.
There were 273 femele and 71 male paticnts.
The mean age of males was 39 yrs and fcmales
was 34 yrs. Scven cascs (2%) werecategorized
as suspicious (i.c., indeterminate). Four out of
scven corresponded  histopathologically  to
carcinoma (two papillary, onc cach follicular
and undifferentiated carcinomas). The rest
three werc non-ncoplastic (two colloid goiter
and one subacute thyroiditis). Three hundred
thirty four cases (97%) weie diagnostic. When
compared with the histopathologic (thc gold
standard) diagnosis, 60 (18%) of the diagnostic
cases were discrepant (15 false negative and
45 false positive but 274 cases (82%) werc
correlated (30 true positive and 244 truc
negative) (Figure 1). The falsc ncgative ratc
was 4.5% and a falsc positive tate of 13.5%.
The overall sensitivity and spccificity for
cytologic diagnosis were 067% and 84.7%
respectively (Table 2). The accuracy of FNA
in this serics 1s 82% (Table 1).

Among thce 15 false negative cases, 13 were
cither cyst with or without nodular goiter on
FNA but were diagnosed histopathologically
as papillary carcinoma. The remaining two
were nodular colloid goiter by FNA and
corresponded  with  follicular  carcinoma
histologicaily.
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Figure 1. cytohistologic correlation of 344 cases in Department of Pathology, Faculty of Medicine, AAU (Jan 1994 - Dec 2000)
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The majority of false positive cases (40 out 45
cases) were diagnosed cytologically as
follicular  necoplasm  when  corresponded
histologically; 23 of them were follicular or
Hurthle cell adenoma, 15 nodular colloid
goiter, two iflammatory lesions
(Hashimotto’s  thyroiditis). The remaining
five patients diagnosed as papillary carcinoma
cytologically were colloid goiter histo-
ogically.

Table 1: Summary of FNA of 344 thyroid nodules

Inadequate sample 0.87%
False negative 4.5%
False positive 13.5%
Sensitivity 67%
Specificity 84.7%
Accuracy 82%

Table 2: Sensitivity and Specificity

Screening (FNA) - Diagnostic (Histopathology)

4.
30 45
15 244

Discussion

The diagnostic sensitivities reported in the
literature range widely, from 43% to 99%, and
specificity ranges from 47% to 100% (3-5).
Factors contributing to this broad range of
scnsitivity and specificity arc the handling of
suspicious cases, the length of follow up, and
the inclusion of occult papillary carcinoma in
the category of false negative diagnosis. Eva
et al. (3) reported overall 93% sensitivity and
96% specificity. In this study the scusitivity
and specificity of thyroid FNA were 67% and
84% respectively, which is with in the range
but much lower than Eva’s serics. This might
be explained by the limited year of cxperience
in the cytology unit. -Concerning correlation in
our study 82% of cases were correlated which
is somewhat comparable with the study of Eva
et al. (i.c. 88% of the diagnostic cases).

In the literature the false negative rate ranges
from 1-11% including the recent study done by
Eva et al. which was 4%, (6,7), and in our
series it was 4.5% comparable io several

Vg
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studies.  Since only a small percentage
(approximately 10%) of patients with bemgn
cytologic findings undergo surgery, it is

difficult to state the true frequency of false :

negative results (4). Furthermore FNA is
considered to bé a screening procedure.
Particular attention should be given to limit
false negative diagnosis to a minimum
probably at the expense of accepting some
false-positive diagnoses. This is suggested by
Eva et al as onc approach to minimize the
missing of true positive cases requiring
surgical intervention. The most common cause
of false negative report in our series (13 out of
15 cases) was cytologically diagnosing as a
cyst subsequemly dlagnosed histologically as
papillary carcinoma. This is also a commonly
encountered diagnostic pitfall in most studies

(8). . Strict criteria for specimen adequacyA

could help to reduce markedly the false
negative cases as it was noted by Langway et
al. (5).
slightly among institutions and experts in the
field. They have made the following
recommendations. Gollener et al (7)
recommended 5-6 groups of well-preserved
follicular cells, with each group containing 10
or more cells; Kini recommended 8-10 tissue
fragment of well preserved follicular
epithelium on at least two slides. Nguyen et at
considered 10 clusters, each with greater than
20 follicular cells as satisfactory specimen.
And recently a task force affiliated with
papanicoloau society of cytopathology stated
that the presence of follicular epithelium may
not be required if abundant colloid or
macrophages are present with paucity of
follicular cells and repeat aspiration or further
investigation is recommended for nodules
greater than 4 cms.. In this series the large
number of false positive results affecting 40
cases were dve to over diagnosis of follicular
neoplasm. This is predominantly because of
overlapping cyto-logical ~ criteria - among
“hyperplastic adeno-matous nodules in goiter,
follicular adenoma and well-differentiated
follicular carcinoma (9). The latter ideally
‘needs capsular or vascular invasion to
differentiate it from follicular adenoma
histologically. Similarly, in the study done by

|

The recommended criteria vary .

Eva et al, the highest number in false positive
cases was found to be due to follicular

neoplasm.

Concerning the risk of malignanéy in

‘'suspicious or indeterminate group in our series

four were histologically carcinoma cases out

of the total of seven suspicious cases. In other

studies it is reported as 15-20% of thyroid
aspirates (5) and in the study done by Eva et al
nine out of forty cases of indeterminate group
were malignant. Thus, suspicious (or
indeterminate) cases could have a high
possibility to be neoplastic and a good chance
to be malignant. So, based on this fact it is
reasonable to consider patients: with
indeterminate or suspicious FNA results for
either repeat aspiration or  surgical
intervention.

Approximately 2% to 15% of the smears are
reported to be unsatisfactory for the evaluation
(10). This percentage increases greatly when
the aspiration is performed by an unskilled
physician. In this series the unsatisfactory (not
diagnostic) rate was 0.87%. This might
suggest that there was an attempt to render
cytologic diagnosis in inadequate sample. It
cannot be over emphasized that there is a
definite urgency to apply strict specimen
adequacy criteria for FNA interpretation. In
Summary, in this series, the short period of
experience in cytologic screening of thyroid
malignancy; the semsitivity was 67% and the
specificity was 84%. There were 13.5% false
positive and 4.5% false-negative results. The
results are quite encouraging and FNA is
recommended as the initial diagnostic test in
the evaluation of thyroid nodules. It is a good
screening test and saves many needless
thyroidectomies. It is recommended to apply
strict specimen adequacy criteria for FNA
interpretation which is likely to decrease the
rates of false-positive and false-negative FNA
diagnoses.
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