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Abstract

Background: Thyroid swelling can be benign or malignant. It is evaluated by clinical examination,
Ultrasonography(USG) and Fine Needle Aspiration Cytology (FNAC).This study was conducted
with the aim of comparing discrepancy of diagnosis by USG, considering FNAC as gold standard.
Methods: A prospective observational study of thyroid swellings with convenient sampling was carried
out over a year (20 October 2020 to 19 October 2021) at Outpatient department of Nobel Medical
College, Biratnagar, eastern region of Nepal. Clinical, ultrasonological and cytological parameters
were recorded. Sensitivity, Specificity, Positive predictive value (PPV) and negative predictive value
(NPV) were calculated. Results : Out of 120 study population,with a mean age of 45.37 years, there
was female preponderance, 110(91.66%).The commonest age group was 30-40 years, 28(23.33%). On
Ultrasonography, non neoplastic lesions diagnosed were in 104 (86.7%) cases, as compared to FNAC,
113(94.2%). While, malignancy was diagnosed in 16 (13.7%) cases, by USG, only 7(5.8%) cases were
. malignant on FNAC. The Sensitivity of USG for malignancy detection was 100 %, Specificity was 92
%, Positive predictive value (PPV) was 43.75 % and Negative Predictive value (NPV) was 100 % as
compared to FNAC. Accuracy was 92.5%. Conclusions:Ultrasonography has an excellent diagnostic
sensitivity , specificityand accuracy compared to that of FNAC.
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Introduction

Thyroid disease is a common endocrine disorder,
worldwide and in Indian subcontinentl. The
world’s biggest goiter belt is the Himalayan goiter
belt. Thyroid disease usually presents as a palpable
midline neck swelling, with altered thyroid function.
Thyroid nodules (TNs) are common and are found
in 20% to 76% of the population®. The prevalence of
TNs has been reported to be 2-6% with palpation,
19-35% with ultrasonography (USG), and 8%-65%
on autopsy’.Incidence of TNs is higher in females
than in males and increases with age®.

The most common cause of thyroid swelling is
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deficiency of iodine’. Thyroid diseases can be
varied with various developmental, inflammatory
and neoplastic disorders °.

Thyroid swelling can be benign or malignant. Thyroid
disease include nodular abnormalities like diffuse
goitre, multinodular goitre and tumors which include
thyroid adenoma, papillary carcinoma, follicular
carcinoma, medullary carcinoma etc. In middle age
women Hashimoto’s disease, follicular carcinoma and
thyroid adenoma with toxic features is common. In
young girls papillary carcinoma is more common. In
later ages anaplastic carcinoma occurs’.

Among all thyroid carcinomas, papillary
carcinoma is most common accounting for 81%,
followed by follicular carcinoma,10%, medullary
carcinoma,5%, anaplastic carcinoma,3%, and
lymphoma, 1% incidence’.

The importance of TNs lies in need to exclude
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thyroid cancer, which occurs in 7-15% of cases®.
Diagnostic modalities for thyroid swellings include
detailed history, clinical examination, thyroid
function test, radiological examination, surgical
intervention and microscopic examination.
Ultrasonography (USG) is safe and cost effective
investigation of choice for determining the extent
and to characterize the thyroid nodule. It will help
to differentiate between benign and malignant
nodules. Thyroid USG is more sensitive than
clinical palpation in identifying multiple nodules®!°.
Fine Needle Aspiration Cytology (FNAC) is a
widely accepted diagnostic modality of thyroid
nodules. It is the most sensitive, rapid, safe, precise,
and economical procedure than sonlogical studies
to evaluate thyroid nodules from neoplastic and
non-neoplastic lesion. In preoperative evaluation
of thyroid swelling, FNAC has replaced other
Investigation®.

Benign TNs are grouped according to cytological
features into adenomatous nodules (nodular goiter),
colloid nodules, and cystic nodules!!.

This study was intended to study clinically,
the relative occurrence of various pathological
conditions presenting as thyroid swelling and the
ultrasonological and cytopathological analysis of
examination findings of the swelling.

The objective of this study is to diagnose the
nature of thyroid swelling clinically and perform
ultrasonography and Fine needle aspiration cytology
of the swelling and to find out the sensitivity,
specificity, positive predictive value, negative
predictive value and accuracy of ultrasonography
(USG) to diagnose the malignancy as compared
against the diagnosis by fine needle aspiration
cytology (FNAC).

Methods

A prospective observational study was carried out
over a year (20 October 2020 to 19 October 2021)
at Outpatient department of Nobel Medical College,
Biratnagar, eastern region of Nepal.

Convenient sampling method was applied. All the
cases presenting to Outpatient Department, with
midline neck, thyroid swelling were included in the
study. Informed consent was obtained from all the

NEPAL

patients, after ethical clearance from Institutional
review board. The cases underwent detailed history
taking and physical examination. They were
subjected to ultrasonography (USG) of the neck.
The needy cases, underwent further fine needle
aspiration cytology (FNAC) examination. All the
cases who underwent both USG and FNAC, were
included in the study. Patients with non thyroid
swelling and those who refused informed consent
were excluded. Patients with incomplete data were
also excluded.

Ultrasonography was done using 8—12 Mega Hertz
linear probe which is adjusted to operate at clinically
highest appropriate frequency along with real time
Color Flow Doppler technology. Patients in which
deeper penetration is needed low frequency probe
was used. Ultrasound neck was done to know the
anatomy and nodularity of gland and to look for
findings suggestive of malignancy like hypoechoic,
calcification, irregular margins, solid component,
taller than wider'2.

With all aseptic precautions , FNAC was done in all
patients, in the pathology department by using 23
gauge needles. Smears were prepared from aspirated
material and were stained with Haematoxylin and
Eosin. A cytological diagnosis was made'?.

The data obtained were tabulated and analysed.
SPSS software version 16.0 was used. The
observations were expressed in number and
percentage. Mean age was calculated. Sensitivity,
Specificity, Positive predictive value (PPV) and
negative predictive value (NPV) were calculated
to compare the diagnosis of malignancy by USG
against the FNAC diagnosis of malignancy.

Results

Out of a total of 120 study subjects, with midline
neck thyroid swelling, 110 (91.66%) were females,
which outnumbered the male, 10(8.3%), as shown
in table 1. The mean age was 45.37 years, with an
age range of 11-76 years. The maximum number of
patients were in the age group of third to fourth de-
cade, 28(23.33%) followed by fifth to sixth decade,
26(21.66%). 21(17.5%) cases were in the age group
of fourth to fifth decade.
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Table 1. Age and Gender distribution of study population

Age range (years) Male number Female number Total number
(percentage) (percentage) (percentage)
10-20 1(0.83) 3(2.5) 4 (3.33)
21-30 3(2.5) 15 (12.5) 18 (15)
31-40 3(2.5) 25 (20.83) 28 (23.33)
41-50 2 (1.6) 19 (15.83) 21 (17.5)
51-60 0 26 (21.66) 26 (21.66%)
61-70 0 14 (11.66) 14 (11.66)
71-80 1(0.83) 7 (5.83) 8 (6.66)
81-90 0 1(0.83) 1(0.83)
Total 10 (8.3) 110 (91.66) 120 (100)

All of the patients complain was swelling in the neck, which was for 2 to 4 years duration in maximum
number of patients, 92 (76.7%), as shown in table 2. 18(15%) cases presented early, less than 24 months,

while, 10(8.3%) cases had duration of more than 48 months.

Table 2. Duration of neck swelling

Duration in months Number Percentage
Less than 24 18 15

24-48 months 92 76.7

More than 48 months 10 8.3

The comparative table of diagnosis by clinical,ultrasonological and cytoathological (fine needle aspiration

cytology, FNAC) is given in the table 3.

Table 3. Comparative table of Clinical diagnosis, USG(Ultrasonography) and FNAC (Fine needle

aspiration Cytology).

Clinical | Num | Perce | USG Number | Percen | FNAC Number | Percen
Diagno | ber ntage tage tage
sis
Diffuse | 34 28.3 Adenomatous | 10 8.3 Adenomatous 5 4.2
Goitre Nodule nodule
Multin | 69 57.5 Multinodular Colloid nodule | 53 44.2
odular goitre 48 40
goitre
Solitary | 12 10 Indeterminate | 9 7.5 Follicular 8 6.7
Nodula neoplasm/Susp
r icious of
Goitre Neoplasm
Cystic lesion 24 20 Colloid Goitre 21 17.5
Thyroiditis 13 10.8 Thyroiditis 26 21.7
Malign | 5 4.2 Malignancy 16 13.3 Malignancy 7 5.8
ancy
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On clinical examination, non- neoplastic lesions
were diagnosed in 115 (95.83%) cases, while,
malignancy was suspected in 5(4.27 %) cases. Out
of non neoplastic lesions, most of the patients were
diagnosed to have multinodular goitre,69(57.5%),
followed by diffuse goitre,34(28.3%) and solitary
nodular goitre, 12 (10%).

On Ultrasonography, non neoplastic  lesions
diagnosed were in 104 (86.7%) cases, while
malignancy was diagnosed in 16 (13.7%) cases.
Out of non neoplastic lesions, maximum number of
cases were diagnosed with multi nodular goitre, 48
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(40%). 10 (8.3%) cases had adenomatous nodule,
while, 9 (7.5%) cases had indeterminate features.
Also, 24 (20%) cases had cystic lesions and 13
(10.8%) cases were those of thyroiditis.

FNAC diagnosed most of the cases to be non
neoplastic in nature, 113(94.2%) , while 7 (5.8%)
cases were of malignant in nature. Most of the
cases were those of colloid nodule, 53 (44.2%).
Other diagnosis were adenomatous nodule,
5(4.2%), follicular neoplasm ,8(6.7%), and
colloid giotre, 21(17.5%). There were 26 (21.7%)
cases of thyroiditis.

The sensitivity of ultrasonography for malignancy detection was 100 %, as compared to FNAC, as shown
in table 4.s The specificity was 92 %, Positive predictive value (PPV) was 43.75 % and Negative Predictive

value (NPV) was 100 %.The accuracy was 92.5%.

Table 4. Sensitivity, Specificity, Positive predictive value (PPV) and Negative Predictive value (NPV)
calculation of diagnosis by Ultrasonography (USG) compared against Fine Needle aspiration

Cytology(FNAC) diagnosis.

Sensitivity 100 %

Specificity 92 %

PPV 43.75 %

NPV 100 %

Accuracy 92.5%
Discussion:

There are several radiological and pathological
methods of diagnosing the nature of thyroid swell-
ings. The most important point is to exclude malig-
nancy. Among them, Ultrasonography(USG) is an
important modality for the diagnosis. The fine nee-
dle aspiration cytology (FNAC) remains the gold
standard for confirming the diagnosis. Our findings
confirm a strong compatibility for the diagnosis by
USG and confirmation by FNAC.

Our study finds thyroid swelling to be more common
in female (91.66% vs 8.3%) than male. Previous
studies have also shown the disease occurring
predominantly in females'*!*. This was due to the
fact that females have higher hormonal requirement

especially during puberty, lactation, and during
menopause. The Estrogen and Progesterone may
contribute to this difference in incidence.

The mean age was 45.37 years, with an age range
of 11-76 years, in our study. This result is in
accordance to the previous studies by Cesur M et
al. and Ram N and co-authors, who reported a mean
age of 434£9.4 and 43413 years, respectively!'!'S.
The maximum number of patients were in the
age group of third to fourth decade, 28(23.33%)
followed by fifth to sixth decade, 26(21.66%),
in our study. A study conducted by Santosh and
co authors found a maximum number of patients
in 21-30 years (37.4%)"". Another study done by
Kumari and Mrudula also found the commonest
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incidence to be in third and fourth decade of life
with an age range of 3140 years (44.4%)18. This
was because the thyroid swellings are more common
in reproductive and perimenopausal age group
women due to increased hormonal requirements!?.
All of the patients complaint was that of swelling
in the neck, which was for 2 to 4 years duration
in maximum number of patients, 92 (76.7%).
18(15%) cases presented early, less than 24 months,
while, 10(8.3%) cases had duration of more than 48
months. Similar study conducted by Santosh and co
authors found that 63.3% patients presented with
neck swelling of 1 year. Swelling of 1 and 5 years
duration was seen in 26% patients. The remaining
10% patients had swelling from 5 to 10 years'.

On clinical examination, non- neoplastic lesions
(benign) were diagnosed in 115 (95.83%) cases,
while, malignancy was suspected in 5(4.27 %) cases,
in our study. Saeed et al., in their study reported that
benign lesions were in 87.4% in females and 12.6%
in males, while malignant lesions were found in
87.5% in females and 12.5% in males'.

Out of the non neoplastic lesions, diagnosed
on clinical examination, most of the patients
were diagnosed to have multinodular goitre in
69(57.5%)., followed by diffuse goitre,34(28.3%)
and solitary nodular goitre, 12 (10%). Rathod and
co authors found in their study, that the patients
had solitary thyroid nodule (29%), diffuse thyroid
swelling (38%), multi-nodular goiter (20%), cystic
lesion (10%) and malignant thyroid lesion (3%).
Tyagi and Chatterji in their study found that, the
clinical diagnosis revealed multinodular goiter
(60%) followed by solitary thyroid nodule in (34%)
and diffuse goiter (6%)3".

On Ultrasonography, non neoplastic lesions
diagnosed were in 104 (86.7%) cases, while
malignancy was diagnosed in 16 (13.7%) cases, in
our study. Out of non neoplastic lesions, maximum
number of cases were diagnosed with multi nodular
goitre, 48 (40%). 10 (8.3%) cases had adenomatous
nodule, while, 9 (7.5%) cases had indeterminate
features. Also, 24 (20%) cases had cystic lesions
and 13 (10.8%) cases were those of thyroiditis.
Our study is similar to study done by Gupta and co
authors in which 90 (90%) nodules were benign, 10

N
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(10%) were malignant®.

In a study by Persichetti A and co authors, they
reported a malignancy rate of 2.8% among benign
US-appearing thyroid lesions®.

FNAC diagnosed most of the cases to be non
neoplastic in nature, 113(94.2%), while 7 (5.8%)
cases were of malignant in nature, in our study.
Most of the cases were those of colloid nodule,
53 (44.2%). Other diagnosis were adenomatous
nodule, 5(4.2%), follicular neoplasm ,8(6.7%), and
colloid giotre, 21(17.5%). There were 26 (21.7%)
cases of thyroiditis.

Padmawar and co authors, on performing FNAC
on 57 patients with thyroid swelling, 51 cases
(89.47%) were benign and 6 cases (10.52%) were
malignant*. Hariprasad and co authors conducted a
study on 159 patients with thyroid swelling, out of
which 51 cases (73.58%) were benign and (26.42%)
were malignant®.

The sensitivity of ultrasonography for malignancy
detection was 100 %, as compared to FNAC. The
specificity was 92 %, Positive predictive value
(PPV) was 43.75 % and Negative Predictive value
(NPV) was 100 %.in our study.The accuracy was
92.5%.

In a study conducted by Shin et al the sensitivity,
specificity, positive predictive value, negative
predictive value and accuracy for overall
malignancy were 94.5%, 26.8%, 27.5%, 94.3% and
42.2% respectively®.Another study revealed that
USG had a sensitivity of 98.38% in determining
the nature of thyroid lesions. It had 98.38% PPV
and 55.55% NPV for benign thyroid lesions, with
71.42% specificity”.

In a study by Manikantan and co authors, it was
reported that ultrasonography is very effective in
determining the nature of thyroid lesions, with an
accuracy rate of about 84.5%.The results also
consistent with a study by Popli MB et al., who
reported 87.2% diagnostic accuracy using US for
diagnosis of benign and malignant thyroid lesions®.
The specificity and sensitivity of FNAC has shown
a wide variation in different studies. It could
be because of performance bias of the clinician
performing the FNAC procedure, also that multiple
nodules may harvest benign and malignant disease
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at the same time in a single goiter. It is suggested
that USG guided FNAC can yield a better and
accurate results for diagnosing malignant nodules'.

Conclusions :

Females between third to fourth decades of age
suffered from thyroid swelling, more commonly.
Most of them had swelling of neck for two to
four years duration before seeking medical help.
Most of them suffered from multi nodular goitre.
Ultrasonography is a highly valuable mode
of investigation to differentiate benign from
malignant thyroid lesions and can almost always
predict the true nature of thyroid lesions with
excellent diagnostic sensitivity and specificity.
Ultrasonography revealed a consistent diagnostic
capacity comparable to that of FNA cytology for
predicting malignant thyroid lesions.

List of Abbreviations

USG- Ultrasonography

FNAC- Fine needle aspiration cytology

TNs- Thyroid nodules
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