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The aim of this study was to evaluate the role of Fine Needle Aspiration Biopsy (FNAB) in the pre-operative
diagnostic management of patients with solitary or dominant thyroid nodules. Fine Needle Aspiration Biopsy
(FNAB) of the thyroid was performed on 632 patients referred to the Department of Pathology, Kind Edward
Medical College. Out of the total of 632 aspirations performed, 532 (84.17%) were classified as benign. Colloid
goitres/ Cysts/ Colloid nodules were the dominant benign lesion accounting for 479 (75.79%) cases. Other benign
lesions included 45 (7.11%) adenomas and 8 (1.26%) cases of thyroiditis. 35 (5.53%) aspirates were included in the
suspicious category and excisional biopsy was advised. Malignant lesions numbered 28 (4.43%), out of which
Papillary carcinoma was the commonest malignancy diagnosed (42.8% of the thyroid cancers). 37 (5.85%) aspirates

were considered inadequate for diagnostic evaluation. Results were tabulated and compared with other similar

studies.
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Thyroid nodules cither sinf%le or multiple are present in 4-
7% of the adult population’. They are a source of concern
for the patients and a diagnostic dilemma for physicians®.
These nodules may be due to a variety of pathologic
conditions both neoplastic and non neoplastic. Several
diagnostic modalities such as the scintiscan, thyroid
function tests and ultrasound have all been used recently;
however none of them is absolutely diagnostic and only
help to detect “ cold nodules” °. A small proportion of cold
nodules are undoubtedly malignant: a malignancy rate of
3% to 6% is usually found in an unselected series of
patients with cold nodules who undergo surgery”.
However, most thyroid nodules are benign, and it is
difficult to exclude malignancy without excision and
histological examination. The cost/benefit ratio makes it
inadvisable to surgically remove all cold nodules and
suggests a need for a pre- operative selection and
evaluation of these patients’,

Fine Needle Aspiration Biopsy (FNAB) or Cytology
(FNAC) has revolutionized the diagnostic approach in
recent years and is being widely used as the initial
diagnostic modality in identifying malignant nodules and
selecting patients for surgery®’. Thus the critical issue is to
determine whether the thyroid nodule is benign or
malignant. The discovery of a malignant thyroid nodule on
aspiration would necessitate a primary surgical therapy,
whereas a benign nodule could be easily managed
medically®.

ASPIRATION CYTOLOGY is a technique whereby

el amaunts, of fluid, klead,, calls and, s Tgueants,
are obtained using a fine needle (22-25 gauge) and
syringe’. The history of Fine Needle Aspiration dates back
to the late 18" century but the first organized attempts at
aspiration were made by Martin and Ellis in the period
between 1926-1930 using 18 gauge needles 1 By 1934,
they had reported about 1400 positive diagnosis on
aspirations''. Swedish investigators, however were
credited with demonstrating the merits of fine needle
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aspiration Biopsy (FNAB) as a reliable tool in the
diagnosis of benign and malignant thyroid nodules'?. Since
then FNAC is being used increasingly for diagnosing
numerous benign and malignant conditions and it has
become a well accepted procedure for the diagnosis and
management of breast masses, cold thyroid nodules,
lymphadenopathies and soft tissue lesions ', It is
recognized as a sensitive screening test that yields correct
diagnosis in a higher percentage of cases at the lowest
possible cost and in a remarkable short time'*'*.

Materials and Methods

From January 1999 to December 1999, a total of 632
FNAB'’S were performed on the thyroid glands of patients
presenting with a diffuse or nodular thyroid enlargement
and solitary thyroid nodules. These patients were referred
to the Department of Pathology, King Edward Medical
College, Lahore, by the Out-patients Department of Mayo
Hospital and some admitted patients were referred by the
four Surgical Units of Mayo Hospital.

Some of these patients already had, had their thyroid
scans, Thyroid functions tests and radioactive I-131 uptake
done prior to the aspiration. Before performing the actual
procedure of aspiration biopsy, physical examination of
the thyroid gland was carried out to note its mobility
during deglutition, its nodularity and evidence of any
toxicosis by taking a thorough history. The cervical lymph
nodes were also palpated for enlargement.

A 10- ml disposable plastic syringe (B D/ Nipro)
with dispasalile, Gna neadles o W0 qauge, were used fag

all routine aspirations. The procedure was repeated two 1o
three times from different areas of the gland and multiple
smears were made on glass slides. In case of cystic
nodules, the cyst contents were evacuated completely.

Some of the smears were fixed immediately in 95%
alcohol and stained with Eosin Haematoxylin stain,
whereas some were air dried and stained with Giemsa
stain.




The parameters considered for the detailed cytologic
assessment included the presence of follicular epithelial
cells, colloid content, follicle (acinar) formation,
hacmosiderin  laden macrophages, Hurthle cells,
inflammatory cells like lymphocytes, plasma cells,
Iympho-histiocytic aggregates, papillary formations,
mtranuclear cytoplasmic inclusions, nuclear grooves and
multinucleated giant cells'®. An FNA sample was
considered to be adequate if a minimum of 6 clusters of
benign follicular cells in at lcast 2 slides prepared from
separate aspirates were present’. A sample containing
abundant colloid with occasional follicular cells was also
considered adequate as this pattern was encountered in
colloid cysts and in colloid goitres. Specimens with either
no diagnostic cellular material or insufficient cells for a
Cytologic diagnosis were classified as Inadequate, and
repeat aspiration was advised.

Results

Out of a total of 632 thyroid aspirates performed at the
Department of Pathology, Kind Edward Medical College
in the year 1999, there were 548 female and 54 male
patients, giving a male: female ratio of 1: 10. The ages of
these patients ranged from 14 years to 80 years. There
were 595 adequate aspirates and 37 inadequate aspirates,
as determined by the criteria already laid down in materials
and the methods.

Table 1 and the Table 2 show the results of fine
needle aspiration cytologic diagnosis in 632 cases. Of the
lesions, 532 (84.17%) were classified as benign, 35
(5.53%) were suspicious, 28 (4.83%) were malignant and
37 (5.85%) were inadequate for a cytologic diagnosis.

The most common benign thyroid lesions
reported on aspiration were Colloid goitres/ Colloid
nodules/ Colloid cysts, which collectively accounted for
479 (75.79%) cases. The criteria used in the diagnosis was
the presence of abundant colloid either gross or
microscopic, follicular cells arranged in monolayercd
sheets or dispersed and the presence of many haemosiderin
laden macrophages. The 3 cases of recurrent goitre
included in our figure gave a history/ surgical scar of a
previous subtotal thyroidectomy performed some years
ago.

Other benign lesions reported in our study included
43 cases (6.80%) of Follicular Adenoma, out of which 20
cases were confirmed histologically, 5 turned out to be
colloid goitres with areas of functional hyperactivity and
the remaining 18 cases were lost to follow up. There were
2 cases of Hurthle cell adenoma in our study and both were
confirmed on histological follow up. In addition we
reported 8 cases of thyroiditis which included 3 cases of
Hashimotos thyroiditis, 3 of giant cell thyroiditis and 2
cases of lymphocytic thyroiditis.

In the suspicious category we reported 35 cases
(5.53%) of Follicular/Hurthle cell neoplasm, based on the
morphologic criteria of hypercellularity, scant colloid
background and nuclear pleomorphism. Out of these,
surgical follow-up was available in only 12 cases, 2 turned
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out to be Follicular adenomas, 4 were hyperplastic
nodules, 1 was a Hurthle cell adenoma, 2 cases were of
Follicular carcinoma and 3 cases were of Papillary
Carcinoma.

Of the 28 malignant thyroid aspirates in our study,
Papillary carcinoma was the commonest malignancy
reported (Table 3). It accounted for 12 cases (42.85% of
thyroid malignancies in our study). These included 10
females and 2 males giving a female: male ratio of 5:1.
The second commonest malignancy reported was
Anaplastic Cancer. It accounted for 9 cases (32.14% of
thyroid malignancy). These included 4 female and 5 male
patients in the age range of 30 to 70 years.

In addition we reported 2 cases of Follicular
carcinoma (7.1%), 2 cases of Medullary Carcinoma
(7.1%), 2 cases of Lymphoma (7.1%) and 1 case of a
Metastatic lesion to the thyroid (3.57%) from a Poorly
Differentiated Carcinoma of the Caecum.

No major complications were encountered following
aspiration. Minor complications in the form of pain,
ccchymosis, penetration into the trachea and fainting were
rarely observed,

Table 1. Results of cytologically adequate thyroid aspriates (n=595) at
K.E.M.C. in the year 1999

Category No. of Cases Yenge
Benign lesions 532 89.41
Suspicious lesions 35 5.88
Malignant 28 4.70
Total 595 100

Table 2. Results of FNA Cytology of the thyroid in 632 patients erformed
in the vear 1999 -

Category Diagnosis No. of Yenge
Pts,

Benign lesions 532 84.17
Colloid goitre 191 30.22
Colloid goitre with 39 6.17
cystic change
Colloid cysts 90 14.24
Colloid nodules 156 24.68
Recurrent goitre 03 0.47
Follicular adenoma 43 6.80
Hurthle cell adenoma 02 031
Thyroiditis 8 1.26

Suspicious 35 5.53

lesions
Follicular/ Hurthle cell 35 553
neoplasm

Malignant 28 443

lesions
Papillary carcinoma 12 1.89
Anaplastic carcinoma 9 1.42
Follicular carcinoma 2 0.31
Medullary carcinoma 2 0.31
Lymphoma 2 0.31
Metastatic deposits 1 0.15

Inadequate Unsatisfactory samples 37 5.85

Total 632 100
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Table 3. Results of malignant thyroid aspirates (n=28)

Type of thyroid cancer No, of Cases Yoage
Papillary carcinoma 12 42.85
Anaplastic carcinoma 9 32.14
Follicular carcinoma 2 7.14
Medullary carcinoma 2 7.14
Lymphoma 2 7.14
Metastatic carcinoma 1 3.57
Total 28 100

Discussion

Preoperative FNAC used for the evaluation of thyroid
nodules has become a standard practice in many
institutions in screening and selecting patients for
surgery'* '°. In this regard FNA has been shown fo be
superior to Ultrasound and radionucleotide scanning' . The
major advantages of the procedure are a reduction in the
number of patients referred for surgical treatment and an
increase in the yield of mali%nant neoplasms in those who
are selected for surgery'® '™ °. According to Crile' and
Hawk®, aspiration biopsy will reduce the need for
thyroidectomy in patients with small thyroid nodules by a
factor of ten to one. Using FNA as the initial diagnostic
modality the percentage of patients undergoing
thyroidectomy has decreased by 25%, while the yield of
cancer in surgically excised thyroids has increased from
15% to at least 30%" .

The main limitation of FNA is the occurrence of
some inadequate. aspirates. However it can be repeated in
such cases without any risk to the patient. In our study we
encountered 37 (5.85%) unsatisfactory aspirates. The
incidence of inadequate samples in various studies has
ranged from zero to as high as 25%31% 2. 22 B A high
incidence of inadequate samples is usually encountered
when the cytopathologist who makes the diagnosis does
not perform the aspiration himself and thus cannot judge
the specimen adequacy at the time of the proceduren.

Non neoplastic benign lesions seen in our study were
mainly colloid goitres, colloid nodules and thyroid cysts.
Collectively these lesions accounted for 479 (75.79%)
cases out of the total 632 aspirates. This result is in
accordance to the figures of some other pathologists in
Pakistan® 2 2 who give their figures as 75%, 81.18% and
73% respectively. Mandreker et al of India® gives a 73%
incidence of these benign thyroid lesions. The figures cited
above are much higher than some other studies who give
an incidence of these lesions in the range of 40% to 65%°

According to Deshpande et al”®, the term “follicular
neoplasm” has been used in FNA diagnosis to include
hyperplastic nodules, follicular adenomas and follicular
carcinomas due to the difficulty in segregating the three
lesions in FNA cytology. We deviated from his definition
and attempted to diagnosc follicular adenomas on
cytologic patterns. We reported 43 follicular adenomas
(6.80%) and based our criteria on the presence of
hypercellular smears, uniform bland looking follicular
cells arranged in acinar pattern, some Hurthle cell change
and scant colloid material in the background and suggested
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a surgical biopsy. Out of these, 20 cases were confirmed
histologically as follicular adenomas, 5 were reported as
hyperplastic nodules whereas 18 cases were lost to follow
up. In addition we reported 2 cases of Hurthle cell
adenoma on FNA and both were confirmed histologically.

Generally speaking, 10 to 30% of all thyroid FNA’s
are reported as Suspiciousn. This is a problem inherent in
FNA of the thyroid because the diagnosis of Hurthle cell
carcinoma and follicular carcinoma depends on the
histologic criteria of vascular and capsular invasion, rather
than on cytologic criteria, and there are no reliable criteria
that can distinguish them from adenoma at the cellular
level™®. Tt is therefore recommended that these lesions be
grouped under the term “follicular neoplasm” *. We
reported 35 (5.53%) cases of follicular neoplasm based on
the cytologic criteria of scanty colloid, hypercellularity,
disarray of the follicular cells, papillae formation and
moderate to severe pleomorphism. These figures are in
close proximity to some other studies who give figures of
7.69%2, 7.58%2 and 4.78%". Out of these 35 cases only
10 were available for surgical biopsy, 5 were reported as
adenomas, 2 as hyperplastic nodules, 2 as Papillary
carcinoma and 1 as Follicular carcinoma showing both
vascular and capsular invasion. The other 25 cases were
lost to follow up.

Papillary Carcinoma is the most common histological
subtype of thyroid malziﬁgnancy accounting for 60-80% of
all thyroid cancers'®**?". It may be discovered incidently
during routine histological section of the thyroid, has a
high tendency to metastasize to the cervical lymph nodes
and in fact these enlarged lymph nodes are often the only
manifestation of this malignancy’®”. In our study
Papillary carcinoma Wwas also the commonest thyroid
malignancy ~ accounting for 4285% of thyroid
cancers.Studies by other workers'>?2*  on thyroid
aspirates give an incidence in the range of 53-73%of
Papillary carcinoma.In this group we had 2 cases in which
FNA was primarily performed for cervical
lymphadenopathy. Aspirates showed well-formed papillary
fronds with fibrovascular cores and epithelial cell clusters
with nuclear grooves and inclusions. A suspicion of
Metastatic Papillary Thyroid Carcinoma was raised which
was subsequently confirmed on thyroid aspiration and
histology.

Anaplastic thyroid cancer is one of the most
malignant tumours affecting humans. It is rare and
constitutes 5-10%of thyroid malignancies®®*%. In our
study it constituted 32.14% and was the second common
malignancy whereas in other studies it accounted for
14 3%2' and 14.28%" respectively, which is about half the
percentage observed in our study.

The two cases of Follicular carcinoma in our study
had been previously reported on histopathology. One case
presented with a recurrent thyroid nodule and previous
surgical biopsy report showed Follicular carcinoma with
cervical lymph node infiltration .The other case presented
with a biopsy report of Metastatic Thyroid Follicular
Carcinoma to the right parietal lobe of the brain.. FNA

L




thyroid showed pleomorphic follicular cells and the case
was reported as primary Follicular Carcinoma Thyroid, In
our study the % of this malignancy was 7.14% as
compared to other studies which show an incidence of 4%
to 22%°2

Medulla:z) carcinoma accounts for 10% of all thyroid
malignancies' Mandrekar et al? give a 3.33% incidence
of this malignancy in their study. Qur study however gives
a figure of 7.14%, same as for Follicular carcinoma and
lymphoma.

Malignant lymphoma may involve the thyroid
secondarily to systemic disease or it may develop as a
primary thyroid neoplasm. Less than 5% of thyroid
malignancies are primary lymphomas“®® and 75% cases
occur in relation to Hashimoto’s thyroiditis®. (In our study
it comprised 7.14%of thyroid cancers. Both cases were
secondary to Large Cell Lymphoma.

Metastatic cancer constitutes an uncommon thyroid
malignancy'?% We reported a single case of Metastatic
Poorly Differentiated Carcinoma Caecum based on
previous history which was subscquently confirmed on
histology.

We conclude that the procedure of FNAB allows the
patient to remain an out-patient and avoids unnecessary
hospitalization and surgical expenditure.
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