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Summary
An analysis ofmanagement of 546 cases of
solitary thyroid nodules in an endemic
area is presented. None of the evaluating
procedures could effectively isolate benign
from malignant disease. Of 508 cases
considered clinically to be benign, 42
harboured malignancy on histological ex-
amination whereas of the 38 cases sus-
pected clinically to be malignant, 21 were
histologically benign. 1311-Thyroid scan-
ning also lacked sensitivity in identifying
malignant nodules since the prevalence of
malignancy in cases which were 'cold' (44/
316) was not significantly different from
that amongst the 'uniform' cases (15/142).
Fine-needle aspiration cytology, although
the most sensitive and specific evaluating
modality, did not decrease the number of
operations for solitary thyroid nodules nor
did it increase the incidence ofmalignancy
amongst the operated cases, because of its
limitations in differentiating benign from
malignant follicular neoplasms. The con-
ditions under which surgery was advo-
cated are described.
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In the management of solitary nodules of the
thyroid gland various evaluating procedures
are utilised in an effort to differentiate between
benign and malignant nodules and avoid
unnecessary surgery. However, despite the
use of different diagnostic modalities, it is
practically impossible to exclude nodules
which might not harbour malignancy. This
dilemma is compounded in endemic goitrous
areas where large numbers of patients with
thyroid swellings may feel well and be able to
perform normal work without bothering about
the neck swelling which is prevalent amongst
relatives and friends. This presents severe
difficulties for the physician who regards all
such swellings as neoplastic disorders, requir-
ing active management. Further, the higher
percentage of thyroid cancer, with a prepon-
derance of follicular cancers in endemic areas,'
precludes the use of fine-needle aspiration
cytology (FNAC) as a reliable diagnostic tool
as it cannot differentiate between benign and
malignant follicular neoplasms.2'3 Reports that
even early stages of thyroid cancer in these
areas pursue an unrelenting clinical course,'
make it mandatory that an objective pre-

operative evaluation is undertaken, so as to
isolate cancers amongst the thyroid disorders
managed in the out-patient department. In
India, where 120 million people are estimated
to live in iodine-deficient areas, of which one-
third are goitrous,4 the problem assumes great
clinical significance. We present our experi-
ence with the management of clinically benign
solitary thyroid nodules in patients from the
sub-Himalayan belt, which is a recognised
endemic goitrous area.4

Materials and methods

The case records of 546 solitary thyroid
nodules were analysed. The solitary thyroid
nodule was a single nodule of either lobe or
isthmus of the thyroid gland without any
associated features of malignancy. The re-
corded proformas included clinical features
with special emphasis on the rate of growth of
the swelling, any change in voice, pressure
symptoms, and any clinical evidence of hy-
perthyroidism. The thyroid hormonal profile
(thyroxine, tri-iodothyronine, thyroid-stimu-
lating hormone) was estimated by radioim-
mune assay. A thyroid scan was recorded using
a rectilinear scanner 24 hours after adminis-
tration of 15,Ci of 131" The scans were
designated 'cold', 'uniform' or 'hot' depending
on whether they were hypo-, iso-, or hyper-
functioning. Thus, in patients under study
there were 316 'cold' 142 'uniform' and 88
'hot' scans. FNAC was performed in 1 13
patients by the technique described earlier.2
FNAC results were reported as benign (56
cases plus 18 cases with acellular aspirate),
follicular neoplasms or suspicious (32 cases),
or malignant (seven cases) depending on the
cell characteristics. Cystic swellings were diag-
nosed on the basis of aspiration of at least 3 ml
of fluid and an effort was always made in such
cases to empty the cyst completely by gentle
pressure on the gland.

Until the advent of FNAC, all 'cold' solitary
thyroid nodules were advised surgery (243
cases); subsequently, patients with FNAC
reports of follicular neoplasms or malignancy
have been advised operation (39 cases). In-
dications for surgery are listed in box 1.

Hemithyroidectomy was performed in pa-
tients with a pre-operative diagnosis of a
benign nodule; in 20 patients a completion
(near-total) thyroidectomy was performed on
receipt of the histological diagnosis of malig-
nancy. In patients with a definitive diagnosis of
cancer established by FNAC, near-total thy-
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Indications for surgery

'Cold' solitary thyroid nodule
* FNAC +ve for malignancy/suspicious
* cosmesis
* large size, especially with pressure symptoms
* clinical suspicion of malignancy on the basis of

recent rapid growth, pain, hoarseness, firm-to-
hard on palpation

* male sex
* not responsive to suppressive therapy with

thyroxine

Cystic nodule
* recurs after one complete aspiration
* residual swelling persists
* aspirated fluid cytologically +ve for malignancy

'Hot' solitary thyroid nodule
* hyperthyroid
* euthyroid: size > 3 cm, age > 40 years,

duration > 3 years

Box 1

roidectomy was performed as described
earlier.3'4

Statistical significance was calculated using
the chi-square test.

Results

The prevalence of malignancy in solitary
thyroid nodules in the present study was
10.8% (59/546). There was no significant
difference in the prevalence of malignancy in
patients below and above 40 years of age.
There was a higher prevalence in male patients;
although the overall male to female ratio was
1:2.1, the ratio was 1:0.9 amongst those with
malignant nodules. In females, the prevalence
of malignancy was significantly higher in
patients above 40 years (11/92) than those
below 40 years (17/280) (p < 0.005). However,
no such difference was encountered in male
patients (18/105 patients below 40 years had
malignancy compared to 13/69 patients above
40 years).
On the basis of clinical features (table 1),

malignancy was suspected in 7% (38 cases).
However, history and clinical examination
cannot be considered good predictors of
malignancy since 86.2% of the malignancies
occurred in nodules with a history of slow
growth (50/521). Further, of the 38 cases
clinically suspected to be malignant, only
44.7% (17 cases) were shown histologically to
be cancers.

"'II-Thyroid scanning was the main screen-
ing procedure used in the present study. Of the
316 'cold' scans, 44 (13.9%) were malignant;
of the 142 'uniform' scans, 15 (10.6%) were
malignant, while none of the 88 'hot' scans
were malignant. The difference in the pre-
valence of malignancy between the 'cold' and
the 'uniform' scans was not statistically sig-
nificant (p < 0.5), even when correlated for
patients below and above 40 years of age or
separately in the two sexes. Thus, although
scanning could assess the functional status of

Table 1 Modes of presentation of 546
solitary thyroid nodules

Presentation Total Malignant

Growing neck mass:
gradual 521 50
rapid 15 9

Pain 19 6
Voice change 16 7
Pressure symptoms 8 3
Hyperthyroid 60 0
Clinically benign 508 42
Clinically suggestive of 38 17
malignancy

Investigations for solitary thyroid
nodules

Clinical suspicion (poor predictor)
* clinically benign (n=508): 42 malignant on

histology
* clinically malignant (n=38): 28 benign on

histology

FNAC (sensitive and specific)
* 56 cytologically benign: 2 carcinoma

histologically
* 7 cytologically malignant: 5 carcinoma, 2

follicular adenoma on histology
* limited role in endemic area due to inability to

differentiate between benign and malignant
follicular neoplasms

'3'I-Thyroid scan (lacks sensitivity)
* malignancy in cold scans: 44/316
* malignancy in uniform scans: 15/142

Box 2

the nodule, it lacked sensitivity in discriminat-
ing benign from malignant nodules.
FNAC, which was performed in 113 cases,

had a sensitivity of 76.9%, specificity of 71.0%,
and an overall accuracy of 71.7%. The false-
negative rate was 4.1% and 2/7 were falsely
reported as positive (table 2). Of the 32
aspirates reported as follicular neoplasms,
21.9% were malignant. Although a specific
cytologic diagnosis helped in planning a
definitive operative procedure, there was no
decrease in the number of operations nor was
there an increase in the prevalence of malig-
nancy in the surgically treated cases (44/433
before the introduction of FNAC and 15/113
since, with a p-value of <0.5). Another
advantage of FNAC lay in its ability to
differentiate purely from partially cystic lesions.
Thus, 10/28 cysts were 'cured' because they
subsided after aspiration and did not recur
during the two-to-three-year follow-up period.

Histologic findings in the operated cases are
given in table 3.

Discussion

In the present study, 10.8% of the 546 cases of
solitary thyroid nodules were found to be
malignant. A history of exposure to radiation,
extremes of age, male sex, recent rapid growth
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Table 2 Correlation of FNAC and histopathology in patients with solitary thyroid nodules

Histopathology

Cytology Number Follicular adenoma Adenomatous goitre Carcinoma

Benign 56 20 34 2
Follicular neoplasm 32 19 6 7
Carcinoma 7 2 0 5
'Acellular' fluid 18 (4*) 3 10 1

*Reported histologically as simple cysts

Table 3 Histopathology of 546 solitary thyroid nodules

Total number 'cold' (n=316) 'uniform' (n=142) 'hot' (n=88)

Follicular adenoma 247 134 55 58
Adenomatous goitre 202 112 62 28
Carcinoma* 59 44 15 0
Cysts 18 15 3 0
Thyroiditis 15 7 6 2
Tuberculosis 2 2 0 0
Abscess 2 2 0 0
Parathyroid adenoma 1 0 1 0

*papillary 38; follicular 12; medullary 4; anaplastic 3; other 2

of the nodule, pain and pressure symptoms,
and hard physical character of the nodule have
been reported to be predictive of malignancy in
20- 60% of patients.5 History and examination
can be regarded as poor predictors of malig-
nancy, however, in the present study, since in
only 7% of nodules could a suspicion of
malignancy be harboured on the basis of
clinical examination, and of these less than
half were malignant. We did find, however,
that nodules occurring in males of all age
groups and in females above 40 years of age
should be viewed with a higher degree of
clinical suspicion for malignancy.

Radionuclide thyroid scanning was pre-
viously employed extensively to screen for
malignancy. In 'cold' scans, the prevalence of
malignancy was reported to be up to 31%,6
while 'hot' scans were rarely malignant. The
main limitation of the scanning procedure is
that it cannot distinguish benign from malig-
nant nodules and, since the majority of
surgically treated 'cold' nodules are benign
histologically, this evaluating modality cannot
be considered a sensitive or specific diagnostic
option. It is also not cost effective7 and has
been reported to be associated with the risk of
radiation exposure.8 It is significant that, in the
present study, the prevalence of malignancy in
'cold' nodules was not statistically different
from that occurring in the 'uniform' scans.
Thyroid nuclide scanning was, therefore, not a
sensitive discriminant of malignancy.
FNAC has been recognised as a sensitive,

specific, and cost-effective diagnostic aid in
selecting solitary thyroid nodules for sur-
gery.?',-4 Routine use of the procedure has
been reported to decrease the cost of treat-
ment, decrease the number of operations
performed and increase the number of surgi-
cally proven cancers.2"4 However, these find-
ings were not corroborated by the present
study. Firstly, the study underlined the main
limitation of FNAC, especially pertinent in

endemic areas with a higher percentage of
follicular neoplasms, ie, its inability to differ-
entiate benign from malignant follicular to-
mours."9-'4 A suspicious cytologic finding
always needs surgical treatment since 10-
50% (21.9% of the 32 suspicious cytologic
reports in the present study) are histologically
malignant.'5 Secondly, the number of opera-
tions performed did not decrease in the present
series, nor was there any significant increase in
the number of surgically proven cancers. A
possible explanation for this discrepancy could
be the reasons, outlined above, for advising
surgery in our patients; the reported virulent
behaviour of thyroid cancers, even in their
early stages, in endemic goitrous areas,4 also
dictates that nodules with a clinical suspicion
of malignancy be removed surgically. Patients
presenting late in the course of the disease with
large nodules, with or without pressure symp-
toms, account for a substantial number of
operations performed.

Thus, of all the evaluating procedures
employed, FNAC was found to be the most
reliable and safe modality, providing more
specific information than was attainable with
the other techniques. However, especially in
endemic goitrous area, FNAC cannot be
regarded as a complete answer and it is
suggested that a combination of diagnostic
procedures should be employed to differentiate
between benign and malignant tumours, with
clinical judgement forming an essential evalu-
ating step in decision making.
A therapeutic decision for a patient pre-

senting with a solitary thyroid nodule, based
on the investigative modalities described
above, is outlined in the figure. Surgery for
solid 'cold' and 'uniform' nodules was advised
if the cytologic report suggested cancer and in
large nodules producing pressure symptoms;
other indications for operation were cosmesis,
a clinical suspicion of malignancy, and male
sex.
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Figure Management
of solitary thyroid
nodules

Solitary thyroid nodule

131 Iscan
~I=

cold uniform hot

FNAC hyperthyroid euthyroid

solid cystic size > 3 cm
+ + age > 40 years

malignant follicular benign positive cytology duration of symptoms
neoplasm residual swelling > 3 years

recurrence after
one aspiration

cosmetic eltroxin
large size
pressure effects
clinical suspicion

no response

Surgery

Thyroid suppression has been used as a
diagnostic and therapeutic modality such that,
following three to six months of therapy, if the
tumour decreases in size it can be regarded as
benign and can be managed with life-long
hormone suppression.7'-106 However, in the
present study it was not common practice to
subject patients to hormone suppression,
primarily due to the fact that since both benign
and malignant nodules may respond to such
therapy, a decrease in the size of the nodule
may not always signify its benign nature."6"7
Besides, not all the patients in these areas were
available for regular assessment of change in
the size of the nodule.
Management of the cystic thyroid nodule

has been facilitated by the diagnostic and
therapeutic application of FNAC. Our ap-
proach to such lesions is guided by the findings
in an earlier study in which 44.7% of the cysts
were cured after one aspiration. Surgery was
advised if the cysts recurred after one aspira-
tion, when the cytology of the aspirated fluid
was positive for malignancy, or if, after aspira-
tion, a residual swelling persisted.2

Surgery is advocated for 'hot' nodules in
hyperthyroid patients. Surgery for euthyroid
'hot' nodules may be suggested on the basis

of reports that hyperthyroidism occurs more
frequently in such lesions in males'8 and in
older age groups.'8"9 The level of function is
roughly proportional to nodule size,18-20 and
hyperthyroidism is reported to occur when
the solid component exceeds 3 cm.8'20 Even
in larger nodules, hyperthyroidism was more
frequent in patients over 40 years of age.'" A
follow-up study has also shown that euthyr-
oid patients with 'hot' nodules become
hyperthyroid within 1-15 years.'8'20 Hy-
perthyroidism has also been reported to be
twice as common in nodules present for
more than three years from the time they
were first noticed, especially in patients over
40 years of age.

Thus, surgery for solitary thyroid nodules
should be performed if there is any cytologic
suspicion or evidence of malignancy or for
hyperthyroidism. In endemic goitrous areas,
however, more thyroidectomies are performed
on the basis of a clinical suspicion of malig-
nancy, as it is recognised that even early
cancers behave virulently3 and the treating
surgeon does not want to miss any cancer in
solitary nodules in patients from socio-eco-
nomically backward and remote areas who are
likely to be lost to follow-up.
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