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Summary

One hundred cases of solitary thyroid nodules attending the thyroid clinic, Institute of
Postgraduate Medicine & Research, Dhaka (IPGMR)and the Institute of Nuclear

Medicine (INM)were included in a prospective study. Thyroid ultrasonography (USG),

scintiscanning, radioactive iodine (113')uptake (RAIU),estimation of serum total T3'T. &
TSHand Fine Needle Aspiration Cytology (FNAC)were performed in all cases. Surgical
resection with histopathologic study was performed in selected cases. Extra-nodular
part of the thyroid gland was normal in 68 and diffusely enlarged in 32. RAIUwas
normal in 62, high in 36 and very low in two subjects. Nodules were solid at USG in 67
subjects, cystic in 16 subjects and of mixed consistency in 17 subjects. Goitrous

subjects had significantly lower T. (p<O.001)and high~r T3(p<O.01)and TSH (p<O.001)
than non-goitrous ones. Colloid nodule was the commonest pathology occurring in
41 cases, followed by thyroid cysts (26), follicular adenoma (23),adenoma with cystic
change (7), subacute thyroiditis (2) and papillary carcinoma (1). Colloid nodules were

more common in goitrous subjects which could hint at iodine deficiency as the major
cause of such nodules. Hyperfunctioning follicular adenomas occurred exclusively in
non-goitrous subjects. Carcinoma appeared to be uncommon in patients with
solitary nodules. It gives an opportunity to our physicians to be more conservative
in selecting patients with solitary thyroid nodules for surgical treatment.

Introduction

Thyroid nodule is probably the commonest
endocrine problem in the world'. Indifferent
studies, thyroid nodules were found in 4-7%
of American adults2.3.In a report from the

Thyroid Clinic, Institute of Postgraduate
Medicine& Research,Dhaka,32.67% of all

thyroid patients had solitary thyroid
nodules'. The frequency of thyroid nodule
increases throughout life5-? In the
Framingham study, the lifetime risk of

developing a thyroid nodule was estimated
between 5-10%8. More than two thirds of

the nodules are solitary8.Most of the solitary
thyroid nodules are benign: the incidence
of carcinoma varies in different series
between 8 and 17%9.13.The critical issue in

the evaluation of a solitary thyroid nodule
is to determine whether it is benign or
malignant, so that unnecessary surgery
and its attendant complications can be
avoided. Because of varying environmental
influences in different parts of the world, the

1. Department of Medicine. IPGMR, Dhaka. 2. Department of Surgery, IPGMR, Dhaka. 3. Intstitute of Nuclear
Medicine. Dhaka.
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relative risk of a nodule being malignant is
supposed to vary from country to country.
Thus, the indications for excision inWestern

populations may not hold true for our
population.

Bangladesh is an endemic area for iodine
deficiencydisorders.The incidencesof iodine
deficiency-related thyroid disorders are
expected to be high in this country. So far,
few well designed studies have been
performed on solitary thyroid nodule in this
part of the world. This study was undertaken
to identify different types of solitary thyroid
nodules in our population and to estimate
their relative frequency.

Materials and methods

One hundred consecutive subjects with

solitary thyroid nodules attending the

Thyroid Clinic, Institute of Postgraduate
Medicine& Research, Dhaka, were included

in this study. They were evaluated clinically

with particular attention to thyrotoxicosis,

hypothyroidism and malignancy. Thyroid
ultrasonography (USG), scintiscanning,

radioactive iodine (1131)uptake RAIU),

estimation of serum total T3'T4& TSH and
Fine Needle Aspiration Cytology (FNAC)

were performed in all cases. At USG

particular attention was paid to the size and

echotexture of the nodule. T3 & T4 was
estimated by radio-immunoassayandTSH
by immuno-radiometric assay. Solid cold
nodules of >2cm diameter & follicularcells at

FNAC and those of any size with doubtful
cells at FNAC were considered for excision

biopsy. All other subjects were followed up
conservatively.
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FNAC : The nodule was carefully palpated.
One to two ml of air was taken inside a

syringe with a 22 gauge needle. The latter
was inserted into the nodule. The aspiration
was done by retracting the plunger. The
needle was removed and was reinserted in

another direction to collect small fragments
of tissue. The sample was expressed on
glass slides and smears were prepared.
Staining and microscopic examinations
were done in the Department of
Histopathology, IPGMR. Arrangements of
cell clusters, appearance of individual ceWs
and background material, such as colloid,
were considered in the interpretation of the
specimens.

Classification of thyroid nodules : At
ultrasonography thyroid nodules were
classified as solid, cystic and mixed.

At thyroid scintiscanning, the nodules were
labeled as cold when there was no

radioactivity at the region of the nodule; hot
or hyperfunctioning when all activity was
concentrated in the nodule with suppressed
uptake in the surrounding thyroid tissue;
warm when uptake was higher in the nodule
with presence of activity in the surrounding
tissue; and patchy when a scattered &
mixed pattern of uptake was detected over
the gland.

Final diagnosis of the nodule was made by
correlating FNAC findings with USG and
scintigraphic data: A solid nodule was
labeled as a colloid nodule when FNAC

revealed abundant colloid and monolayered
cluster of small and often atrophied thyroid
epithelium. In follicular tumors, colloid was
scanty, the smear highly cellular and
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microfollicullar cell groups were frequently
seen. The follicular carcinoma was

characterized by isolated follicular cells

with enlarged pleomorphic nuclei,
prominent multiple nucleoli, abundant

cytoplasm and scanty or no colloid. Papillary

adenocarcinoma was diagnosed by highly
cellular smears with papillary formations,
enlarged pleomorphic cells, intranuclear
cytoplasmic inclusions, occasional

psammoma bodies and scanty or no colloid.

Medullary carcinoma was characterized by
adispersedcellular pattern, markedvariation
in cell size, abundant granular cytoplasm
and eccentric nuclei. Anaplastic giant cell
carcinoma usually had bizarre pleomorphic
cells mixed with necrotic material. Anaplstic
smallcellcarcinoma looked likea lymphoma.
Acute thyroiditis was identified' by
predominance of polymorphonuclear
leucocytes,subacute thyroiditis byabundant
lymphocytes, numerousgiantcells andsmall
degenerated epithelial cells; and chronic
lymphocytic thyroiditis by small matu re
lymphocytes and clusters of hypertrophic
follicular cells.

In the present study, the cytological results

were classified as benign, malignant,

suspicious and inadequate specimen.3An
ultrasonographically cystic nodule was
termed as simple cyst when FNAC revealed
abundant colloid without any malignant or
suspicious cell. It was called hemorrhagic,
when aspirate was hemorrhagic on naked
eye inspectionwith nomalignantorsuspicious
cells atcytology. Ultrasonographicallymixed
nodules were called adenoma with cystic
degeneration when FNAC features were
characteristic of an adenoma.
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Results

Out of 100 subjects, 76 were female and 24

male - male: female ratio being 1:3.16. Age
at presentation varied from 3.5 to 72 years.
Mean age was 32.79 j: 12.23 years. Duration
of illness varied between two weeks and

25 years. All (100%) patients presented with
swelling in front of neck. Sixteen subjects
had symptoms referable to thyrotoxicosis
and two had pain in the region of thyroid
gland. All (100%) had solitary palpable
nodule in the thyroid gland. Remaining
thyroid was normal in 68 subjects and
diffusely enlarged in 32. Signs of
thyrotoxicosis were present in 10 subjects.
Signs of thyroiditis were present in two (2%)
-cases. One (1%) subject had enlarged
cervical lymph nodes. The nodules were
located in the right lobe in 54, in the left lobe

in 31 and in the isthmus in 15 subjects.

RAIU was normal in 62, high in 36 and
negligiblein two subjects. Thirty-six patients
with high RAIU comprised all of 32 patients
with diffuse goiterand four patients with toxic
nodules. Nodules were solid at USG in 67
subjects, cystic in 16 subjects and of mixed
echotexture in 17 subjects. Distribution of
various scintigraphic patterns in different
ultrasonographic categories is shown in
table -I.

Serum levels of T3' T4 and TSH levels were

within normal and hyperthyroid ranges in

89 and 11 subjects respectively. Mean T4
level was significantly lower in goitrous

subjects as compared to non-goitrous ones,

whereas, mean T 3' TiT 4 and TSH levels were

significantly higher in the former group
(table -II).
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Table - I. Radioactivity in different ultrasonic

categories.

Table - II : Mean T3' T4and TSH in goitrous and
non-goitrous subsets.

Final diagnoses of the nodules are shown
in table-III. Colloid nodules were the

commonest followed by thyroid cysts and
follicular adenoma. Colloid nodules were

more common in goitrous subjects than in
non-goitrous ones (Odd's ratio 3.06, 95% ci
1.18 to 8.01). Follicularadenoma was more
prevalent in the latter group, though the
difference from the goitrous group was not
significant. All hot nodules (9 cases) were
follicular adenomas and no such

hyperfunctioning adenoma was found in the
goitrous subset.
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Table - III: Final diagnosis of solitary thyroid
nodules.

Discussion

The principal aim of evaluation of a patient
with solitary thyroid nodule is to offer
surgeryto as few patientsas possiblewithout
missing any case of malignancy. Attempts
havebeenmadeto utilizedifferentdiagnostic
modalities for distinguishing malignant
nodules from benign ones. Hamming et al14
and Caruso & Mazzaferri15identified family
history of mtJdullary carcinoma of thyroid,
history of rapid growth of the nodule, hard
consistency,fixationofthe noduleto adjacent
structures, enlarged regional lymph nodes,
vocal cord palsy and evidences of distant

15

USG finding Scintiscan finding No of cases

Solid (67) Cold 48

Warm 9

Hot 9

Patchy uptake

Cystic (16) Cold 16

Mixed (17) Cold 12

Warm 4

Patchy uptake

Parameters Goitrous Non-goitrous P

Mean T3 1.98 0:t59 1.64:t0.48 <0.01

Mean T4 90.41:t 15.16 121.11:t 19.39 <0.001

Mean TSH 3.11:t2.93 1.68:t 1.28 <0.001

Diagnosis Total Goitrous Non- P
goitrous

(n=100) (n=32) (n=68)

Colloid nodule 41 19 22 <0.05

Follicular 23 .5 18 NS
adenoma

Hypo/ 14 5 9 NS
isofunctioning

Hyperfunc- 9 0 9 <.05
tioning

Simple cyst 16 5 11 NS

Hemorrhagic 10 2 8 NS
cyst

Adenoma & 7 1 6 NS
cystic change

Subacute 2 0 2 NS
thyroiditis

Papillary 1 0 1 NS
carcinoma
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metastasis as strong markers of malignancy.

Of the scintigraphically cold nodules, 11-

17% are found to be malignant2.16-18. Thyroid

cancers are thought to occur almost
exclusively in cold nodules19. This belief
has, however, been challenged by the
findingofmalignancyin7-9%ofwarmnodules
in several large series12-2o.The incidence of
malignancy is between 10 and 21 percent in
ultrasonographically solid and mixed solid-
cystic nodules2.17.20.21.Malignancy was
thought to be rare in cystic nodules22,but, in
some recent reports, 7-21 percent of cystic
nodulesturned out to be malignant20.23.24.

The efficacy of FNAC has been evaluated in
multiple series17.20.25-28:the procedure has

83-99% sensitivity and 70-90% specificity.
False negative result of FNAC was only
0-2.1%. This improved diagnostic yield has
decreased the requirement of thyroid
surgery dramatically, resulting in a drop of

excision rate of thyr~id nodule from 90% to
20-50%. As a consequence, the yield of
thyroid cancer inexcisedthyroid nodules has
increased from 5-15% to 30-50%15.

Malignancy was found inonly onecase inthe
present series. It may indicate that the
incidence of thyroid malignancy is lower in
patients with solitary thyroid nodule in this
part of the world. In this case, papillary
carcinoma was found in a solid, cold nodule.

An estimated 42 to 77 percent of surgically
removed nodules are non-neoplastic colloid
nodulesand 15to40percent areadenomas29.
In the present series, 41% were colloid
nodules and 23% were follicular adenomas

which agrees well with previous figures. The
thyroid gland was enlarged in 32 and of
normal size in 68 subjects. RAIU was high in

April 1996

all the goitrous subjects. Mean T3 and TSH
levels were significantly higher and mean T4
significantly lower in goitrous subjects than
in non-goitrous ones. These data indicate
that goitrous subset was deficient in
iodine30.31.The frequency of colloid nodule
was significantly higher in goitrous subset
than in the non-goitrous Olle. This finding
substantiates the hypothesis that iodine
deficiency is a major factor in the
pathogenesis of colloid nodules32-34.If this is
the case, thyroid malignancy is expected to

be less frequent in solitary thyroid n09ule
populations in iodine deficient areas,
provided iodine deficiency 'is not equally
important in the genesis of thyroid
malignancies. This may well explain the
unusually lowfrequency of carcinoma in the
present series. This point is important from
therapeutic viewpointsincea lower incidence
of carcinoma in this group may influence
criteria for selection of patients for surgicalI

excision. In our population, probably, we
need not be as hasty as for the patients in
Western communities, in selecting patfents
with thyroid nodule for resection.

One important factor confounds the
situation. At FNAC, colloid nodules are

distinguished from follicular tumors by
monolayered arrangement of follicular
epithelial cells and by the presence of
abundant colloid. These differences are

rather quantitative. Confusion with follicular
adenoma is taxing, because, a follicular
adenoma cannot always be distinguished
from follicular carcinoma by conventional
cytological methods3.19.Large differences
have been reported in the skill among
physicians in obtaining representative
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material and interpreting the microscopic
studies. An average physician must do 100
to 200 aspirations during a short period to
be able to work independently and to
obtain good results. About 10 aspirations
per week are required to keep the skill at
high leveP.An inexperiencedcytologist may,
on occasions, report a follicular carcinoma
as a colloid nodule, This is one situation,

where clinical, scintigraphic and
ultrasonographic features of malignancy
must be correlated.

It may be concluded from the present series
that colloid nodule is the commonest form

of thyroid nodule in our population and
iodine deficiency is probably the single
most important factor in the pathogenesis
of solitary thyroid nodules. Carcinoma is
probably rare in patients presenting with
thyroid nodule. Surgery may be reservedfor
an appropriately selected minority and
indications for resection may be more
conservative in our population. Greater
emphasis should be placed on FNAC, on
which good training and expertise should
be fostered on priority basis.
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