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ABSTRACT

Background: Thyroid nodule is a discrete lesion which is ultrasonographically distinct from the surrounding
thyroid parenchyma.Overall risk of malignancy in thyroid nodule is 5-10%. Thyroid carcinoma accounts for <1%of
all malignant neoplasms.High resolution thyroid ultrasound is used as a screening procedure in clinical evaluation
for detecting and characterizing nodular thyroid disease.

Aim: To determine the positive predictive value of ultrasound in determination of malignant thyroid nodules having
ultrasonographic features of microcalcification and shape (which is taller than wide) taking histopathology as gold
standard.

Methods: It was a Cross-sectional survey which was carried out in 100 patients. Linear array high frequency
probes (frequency 7-10MHz) scanning was done at the department of Radiology. Then patients were sent to the
department of pathology for histopathological examination.

Results: Most common age group was 46-55 years with mean age of 38.62+13.25 years. Out of 100 patients, 41
patients (41%) were males while 59 patients (59%) were females. Out of 100 positive cases of possible malignant
thyroid nodule on sonography, 82 cases were true positive and 18 cases were false positive. Positive predictive

value of high resolution thyroid ultrasound was 82%.

Conclusion: High resolution thyroid ultrasound is highly helpful for diagnosis of malignant thyroid nodule.
Keywords: Thyroid carcinoma, Positive predictive value of thyroid sonography, thyroid, microcalcification.

INTRODUCTION

A thyroid nodule is a discrete lesion within the thyroid gland
that is sonographically distinguishable from the adjacent
parenchymal.Thyroid nodules are very common. They are
found in 4%-8% of adults by means of palpation, in 10%—
41% by means of US, and in 50% by means of pathologic
examination at autopsy>3*. The prevalence of thyroid
nodules increases with age. Malignancy is more common
in nodules found in patients who are younger than 20 or
older than 60 years of age than in patients between 20 and
60 years of age?.

Thyroid cancer is the most common endocrine cancer
(approximately 1.0%-1.5% of all new cancers diagnosed
each year in the USA) and its incidence has continuously
increased in the last three decades all over the world>®.

Thyroid ultrasound and especially high resolution
thyroid screening procedures are useful in detecting and
characterizing nodular thyroid disease’®°.

Thyroid ultrasound features which are associated with
malignancy are micro calcifications, hypo echogenicity,
irregular margins or absent halo sign, intra-nodular
vascularization and shape taller than wide'®'3, These
patterns taken singly are poor predictorsi*!®, Presence of
microcalcification and nodule shape taller than wider
detected on thyroid ultrasound should alert the physician
for possibility of malignancy!®6. Irregular shape had the
highest sensitivity and positive predictive value while
microcalcification had the highest diagnostic accuracy?’.
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The rationale of performing this study is to determine
the positive predictive value of ultrasound in determination
of malignant thyroid nodules having ultrasonographic
features of microcalcification and shape taller than wide,
while taking histopathology as gold standard. Both of these
features have p-values less than 0.05 suggestive of their
significance and association with malignancy81°,

MATERIALS AND METHODS

It was a Cross-sectionalsurvey which was carried out from
August 2016 to July 2019. In this study 100 patients were
included with solitary thyroid nodule and in which thyroid
ultrasonography showed microcalcifications and shape
taller than wide. The patients with multinodular or diffuse
goiter were not included in this study. 100 patients who
fulfilled the inclusion criteria were enrolled in the study from
Outpatient department. Thyroid ultrasonography was done
by using 7-10 MHz linear array superficial probe. Informed
consent of positive patients (as per Criteria) was obtained.
All basic demographic information of each patient (name,
age, sex, address and contact) was also noted. Patients
were sent to the Department of Pathology of hospital for
histopathological examination. The report of histopathology
was assessed for confirmation of positive and negative
cases. The collected data was analysed statistically by
using SPSS version 10.

RESULTS

This study was conducted on 100 patients who fulfilled the
inclusion criteria. Out of these 100 patients 59(59%) were
female and 41 (41%) were male.
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Table 1: Frequency distribution of patients gender

Valid Frequency Y%age
F 59 59
M 41 41
Total 100 100

Table 2: Descriptive statistics of age

N |[Range| Min. | Max. Mean |Std. Deviation
Age 100 | 45 15 61 38.62 13.251
Valid N
(ist-wise) | 190

The age of the patients ranged from minimum age of 15
years to maximum age of 60 years with a mean age of
38.62 with standard deviation of +13.25. The highest
number of patients were aged between 46-55 years i.e. 24
(24%). 18 patients (18%) were aged between 16-25 years.
23 patients (23%) were aged between 26-35 years. 23
patients (23%) were aged between 36-45 years. 12
patients (12%) was aged between 55-60 years (Table 2).

Table 3: Age distribution of patients

Age(year) Frequency Percent
16 — 25 18 18.0
26 -35 23 23.0
. 36 — 45 23 23.0
valid 6 55 24 24.0
56 — 65 12 12.0
Total 100 100.0

Out of 100 patients who were included in the study only 82
proved to be positive on histopathology and were declared
true positive while 18 patients were declared negative on
histopathology and were thus declared false positive.

Following formula was used to calculate the positive
predictive value of ultrasonography with 95% confidence
level & 10% level of significance for diagnosis of malignant
thyroid nodule in patients of thyroid nodule.

No. of True positive
PPV=
No. of True positive+No. of false positives

The positive predictive value of ultrasonographyfor
diagnosis of malignant thyroid nodule in patients of thyroid
nodule was found to be 82%.

Table 4; Comparison of thyroid sonography vs
histopathology for diagnosis of malignant thyroid nodule

. Histopathology
Thyroid (Gold Standard) Total
ultrasound — :
Positive Negative
Positive 82(TP) 18(FP) 100
Total 82 18 100

TP=True positive, FP= False positive

Table 5: Positive Predictive Value of thyroid sonography

True positive

Positive predictive x100=
Value True Positive+False Positive
82
x100=82%
82+18

DISCUSSION

Most of the solitary thyroid nodules are benign, yet up to
30% of the solitary nodules may harbour malignancy?:.
Thyroid nodules are most commonly found in 20 to 40
years of age group?®. The incidence of thyroid nodules is
much commoner in females, male to female ratio being
1:6.3. Thyroid malignancy is more common in females but
incidence before puberty and after menopause is equal in
both sexes. The frequency of solitary thyroid nodule
malignancy was found to be 13.33% in another study.
Similarly discrete thyroid swellings are 3-4 times more
common in women than men?5. Malignant nodules are
mainly carcinomas, and, less frequently, lymphomas or
metastases.

Thyroid cancer is the most common endocrine cancer
(approximately 1.0%-1.5% of all new cancers diagnosed
each year in the USA) and its incidence has continuously
increased in the last three decades all over the world. The
increasing incidence is indicated by the annual percent
change (APC) that in the USA was 2.4% from 1980 to 1997
and 6.6% from 1997 to 2009 (both genders)?226,

Presently, high-resolution real-time US not only
detects the presence, site, number, and size of thyroid
nodules but also clearly shows the characteristics of thyroid
nodules. Thyroid ultrasound features which are associated
with malignancy are micro calcifications, hypo echogenicity,
irregular margins or absent halo sign, intra nodular
vascularization and shape taller than wide'®', These
patterns taken singly are poor predictors'*'5, The major
limitations of ultrasonography are the high degree of
observer dependency?! and the inability to identify retro
tracheal, retroclavicular, or intrathoracic extensions of the
thyroid because of acoustic shadowing from overlying air or
bone.

Some authors have reported US diagnosis of thyroid
nodules of all types with relatively high sensitivity ranging
from 74% to 81%, but no formulas based on analysis of US
characteristics are available to predict malignancy?®. Any
useful formula should be simple and accurate for clinical
use. | therefore evaluated US characteristics of thyroid
nodules prospectively and analyzed the probability of
malignancy on the basis of microcalcification and shape of
thyroid nodule analysis.

In this study, we found no single criterion that could
distinguish benign from malignant thyroid nodules with
100% reliability. As individual suspicious findings had low-
to-moderate sensitivity, our sonographic classification, by
which a nodule is classified as positive if microcalcification
and shape taller than wide sonographic finding is present,
was found to have high positive predictive value of 82%.
Results of the present study are also supported by other
international  studies'®?82°,  These results, if widely
reproducible, could have a substantial impact on the
evaluation of incidental thyroid lesions.

In this study | included 100 patients with sonographic
diagnosis of possible thyroid malignancy. Their selection
was random with no gender discrimination or age
specification. The age distribution shows the highest
number of patients were aged between 46-55 years i.e.,
24(24%). 18 patients (18%) were aged between 16-25
years. 23 patients (23%) were aged between 26-35 years.
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23 patients (23%) were aged between 36-45 years. 12
patients (12%) was aged between 55-60 years.

According/ to national cancer intelligence network data
briefing For women diagnosed with thyroid cancer , the
incidence rate peaked for ages40-44 years and then
remained at about the same level. In men, the incidence
rate increased steadily with age. The number of thyroid
cancer diagnoses in individuals under 20 years of age was
low?”.

In Zbigniew Adamczewski and Andrzej Lewinski study
positive predictive value of microcalcification and taller than
wide shape is 72% and 73% respectively that is
comparable to this study?®. As well as Anjum Sharma et al.
shows positive predictive value of ultrasound 88.4% in
determining thyroid malignancy?®. Yet in another study
positive predictive value of 94.3%is determined°

This shows that the positive predictive value of thyroid
ultrasound is high enough to allow reliable diagnosis of
malignant thyroid nodule; therefore, it is doubtlessly highly
valuable imaging modality for detection of malignant thyroid
nodule. Now US is the most common method for the
screening of thyroid nodule because of its advantages -
simple, non-invasive and real-time observation.

CONCLUSION

High Resolution Thyroid Ultrasonography is a highly
accurate, safe, non-invasive and convenient imaging
modality for the evaluation of malignant thyroid nodule and
is valuable for guiding treatment options thereby
decreasing unnecessary intervention. It plays an integral
role in early detection, planning management and
estimating patient’s prognosis.
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