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Abstract

Introduction: Thyroid nodule imaging had been a challenging task. Ultrasound has been the modality of
choice for detection & evaluation of these lesions. This study was done to identify the accuracy of various
imaging features in thyroid nodules that are associated with benignity and malignancy and the overall
accuracy of ultrasound in determining malignant nodules.

Objective: Ultrasonographic evaluation of thyroid to characterize the thyroid disease and nodules(benign vs
malignant) and their morphologic evaluation .

Materials and Method: A total of Seventy patients (70) of both sexes and different age group, meeting
the inclusion criterion, were the part of present prospective study. The cases referred to the Department
of Radio-diagnosis and imaging from OPD/IPD of Saraswathi Institute of Medical sciences, Hapur from
October’2017 to July’2019. An informed consent was taken from all the patients subjected for evaluation.

Results: The collective data was analysed for Ultrasound findings of thyroid nodule which presented
clinically as solitary or multiple thyroid nodules. The total number of cases analysed was 70 out of which
48 were found to have solitary/multinodular lesions clincally. On ultrasound evaluation out of 48 patients
38 had solitary/multinodular lesions.

Conclusion: High resolution sonography is recommended as the primary imaging modality in evaluation of

thyroid diseases. It has a high sensitivity and specificity in the diagnosis of thyroid diseases.

Keywords: High resolution ultrasonography, multinodular, thyroid

Introduction

Thyroid nodules are extremely common, found at
palpation in 4% to 7% of an asymptomatic population?)
in 17% to 27% of cases at USG-! and in 50% of cases
at autopsy'®'USG is the modality of choice in a clinically
suspected case of thyroid lesion and the most sensitive
imaging modality to detect a clinically non-palpable
nodule of 2-3 mm size and allows a more accurate
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morphological characterization of the lesion including
the size and the number of thyroid nodules, the volume
of thyroid tissue and could well differentiate with extra-
thyroid neck masses.An addition of color and spectral
Doppler imaging that determines the vascular pattern of
thyroid diseases has been found to be very useful tool in
screening the thyroid nodule for malignancy. I

Material and Method

This prospective study was conducted from Ist
October 2017 to 30th July’ 2019 on the cases referred
from OPD/IPD of the SIMS Hospital, to the Department
of Radio-diagnosis, SIMS, Hapur in collaboration
with the Department of Pathology, Otolaryngology,
and Surgery. Sonography was performed using Philips
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clear vue 350 USG unit with multi-frequency probe
of 5.0 to 13MHz probe. A phased array curvilinear
broadband transducer of 2 to 5 MHz frequency was
also used to assess larger lesions. Fine needle aspiration
cytology(FNAC) and Histo-pathological correlation,
if patient is subjected to surgery, in thyroid diseases
was also done. Clinical findings or investigations and
imaging findings were co — related. Distribution of cases
according to post ultrasound diagnosis was done.

Inclusion criteria

e+ All the cases presented and referred on clinical
grounds for suspicion of thyroid diseases with or without
deranged thyroid function test.

* e Patients who presented with a palpable thyroid
nodule.

e« Patients with deranged thyroid function tests.
e e Incidentally discovered thyroid nodules.
Exclusion criteria

e+ All patients with previous FNAC or biopsy
proven diagnosis.

e+ Patients who had previously undergone
thyroid surgery for any reason.

Results

In the present study, there was an female
preponderance and out of the 70 patients 61/70 (87.4%)
werefemales and 9/70 (12.6%) were males. The
M:Fratio in the study group is 1: 6.7showed a female
preponderance for thyroid diseases. The study group
composed of patients ranging from 7 to 92 years of
age. Majority of the patients were in the age group of
31-40years, accounting for 31.5% of the cases. The
mean age in the study was33.6years. Only one patient
above 70 years of age was included in the study.Female
preponderance was noted in patients with thyroid
disorders in all age groups except between 61 to 70 years,
where there was equal ratio of males and females. Five
patients with clinical suspicion of thyroid disease,were
found normal at sonography.

Out of 48/70 (68.57%) patients presented with
solitary thyroid nodule on clinical grounds and out of

these 17/48 (35.4%) of patients diagnosed as Solitary
Thyroid Nodule (STN) clinically were found to have a
multi-nodular (MNG) thyroid disease at high resolution
USG.21/48(43.75%) patients were found to have
sonographic STN while 10/48(20.85%) of these patients
had absence of nodules on ultrasound.

Most of the nodules of colloid goiter were isoechoic
16/21(76.4%), followed by heteroechogenecity in
14.2%. Consistency of 12/21 (57%) nodules was mixed
solid- cystic, followed by solid nodules in 28.5%. Only
14.2% of cases were purely cystic in consistency.

Calcification was seen in 9 (42.7%) cases out of 21
nodules, among which 28.5% were coarse calcifications
and 14.2% were comet tail type of calcification. A thin
well defined, complete halo was seen in 85.7% of these
lesions. Incomplete halo was seen 14.3% of cases. Most
ofthenodules (15/21) showed a predominantly peripheral
flow pattern (71.4%). The 23.8% of the nodules showed
both peripheral and intranodular vascularity. Only one
nodule howed absence of vascularity.

17 out of 70 patients were diagnosed as
multinodulargoitre (MNG) on ultrasonography and were
subsequently proved on FNAC. 70.5% of the MNG were
solid- cystic in consistency, followed by purely solid
consistency in 23.5% and purely cystic in 6% cases.
52.9% of cases were isoechoic in echopattern, followed
by heteroechoicechopattern in 35.5%. Anechoic and
hyperechogenecity were seen in 5.8% of cases (1) each.
Calcifications were present in 29.4% (5) cases and all
were coarse type .Thin regular complete halo were
present in 88.3% (15) cases. Halo was absent in 11.7%
(2) cases. On CDI, internodular vascularity was seen
in 82.6% cases followed by intranodular flow in 5.8%
cases. No vascularity (absent flow) was seen in 11.6%
cases .

Two patients of Grave’s disease had solid, enlarged,
bulky, diffusely hypoechoic thyroid with few echogenic
strands. The patients exhibited the thyroid inferno
pattern at colour flow imaging .

89.4%  of  the with
hypoechoicechotexture and 10.6% cases presented

cases  presented
with heteroechoicechotexture. There was nodularity in
two of the patients in the form of discrete nodules in a
background of diffusely altered parenchyma.
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Two cases of papillary neoplasm showed
heteroechoic thyroid parenchyma with ill defined
with

cystic degeneration with absence of halo. Both cases

multiple nodules solid-cystic changes and
showed presence of microcalcifications .Extrathyroid
involvement in the form of lymph nodes was seen in

both cases.

Discussion

The present study was undertaken to evaluate the
role of High Resolution Ultra-Sonography in evaluation
of thyroid diseases.The largest group of patients were
in the 31-40 year age group with 87.4% of the patients
were females and 12.6% were males. The overall sex
ratio was M:F = 1:6.7. A similar female preponderance
was noted by Solbiati et al®! in 1985 and Nam Goong et
al ?1'in 2003 in their respective studies.

Out of 48 patients with clinical suspicion of thyroid
nodule, 35.4% of patients diagnosed as Solitary Thyroid
Nodule clinically were found to have a multinodular
high
21(43.75%) patients were sonographically proven to be
STN. 10 patients who clinically suspected to be STN
were diagnosed as other thyroid disorders and showed

thyroid disease at resolution sonography.

no evidence of nodularity on Ultra-sonography.

Of'the 38 patients with non toxic hyperplastic goiter,
21 patients had solitary thyroid nodule while 17 had
multinodular goiter. In patients with STN, consistency
of 57% nodules was mixed solid- cystic, followed by
solid nodules in 28.5%. Only 14.2% of STN cases were
purely cystic in consistency. 70.5% of the MNG were
solid- cystic in consistency, followed by purely solid
consistency in 23.5% cases.

Thyroid calcifications can be classified as coarse
calcification, peripheral or microcalcifications. Thyroid
microcalcifications are psammoma bodies which are
10-100um round laminar calcific deposits. At USG,
microcalcifications appear as punctate hyperechoic
foci without acoustic shadowing. Microcalcifications
are found in 29-59% of all thyroid carcinomas”*, most
commonly in papillary thyroid carcinomas.

In the study, both the cases of

papillary thyroid carcinoma showed presence of

present

microcalcification. In 2004, Iannucilli et al stated that

presence of microcalcifications is the only statistically

significant predictor of malignancy in thyroid nodules.
[15]

Peripheral calcification is seen most commonly
in multinodular goitre but may also be present in
malignancy!. 5.8% of MNG cases showed presence of
peripheral calcification in the present study.

Invasion of anatomic structures around thyroid was
observed in 1(50%) patient of malignancy. The patient
showed extension of the lesion in the tracheoesophageal
groove with infiltration into the trachea which was
confirmed on CT. Local invasion into strap muscles,
tracheal infiltration and carotid entrapment was seen in
26% of the thyroid malignancies in the study group of
Hayashi et al 1986. (']

Cervical adenopathy was seen in both cases of
thyroid malignancy. One patient showed presence
of microcalcification in the lymph nodes as well.
Solbiati 1992 described microcalcification and cystic
degeneration in the nodes as pathognomic for metastatic
nodes from thyroid primary. [

Confirmation of thyroid tissue was done by FNAC
and thyroid scintigraphy.

Results of our study show that high resolution
sonography had sensitivity of 96.88% and specificity
of 83.33% in diagnosing thyroid lesions with a positive
predictive value of 98.41% and NPV of 71.43%.

Conclusion

High resolution sonography is a useful modality
for evaluation of thyroid diseases. It is reliable in
distinguishing normal from abnormal thyroid. Thyroid
sonography is useful in defining whether the patient
has a diffuse abnormality, a multinodular pathology
or a solitary nodule. It is an excellent modality for
morphological characterization of thyroid lesions.
High resolution sonography can differentiate benign
from malignant thyroid nodules and masses in majority
of cases. Sonography is very sensitive in detecting
local invasion by thyroid malignancies. However,
the substernal and retrosternal components of thyroid
masses cannot be adequately imaged due to technical
constraints. It is useful in diagnosis and follow up
of diffuse thyroid diseases i.e. Grave’s disease and
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thyroiditis. Sonography can easily and reliably exclude
the possibility of ectopic thyroid in suspected cases
of thyroglossal cysts or midline neck swellings. It is
a useful imaging modality in evaluation of thyroid
in children and pregnant women. Sonography can be
used precisely to guide FNAC from impalpable thyroid
lesions. Color flow imaging gives useful information
about the vascular status of the lesions in thyroid and
helps in characterizing indeterminate lesions in some
cases.
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