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Abstract: This study aimed to compare the effectiveness of ultrasonography and fine-needle aspiration cytology (FNAC) in
distinguishing between benign and malignant thyroid nodules. To conduct this cross-sectional study, we obtained ethical approval
from the institutional review board and collected data from KRL Hospital between December 1, 2021, and April 30, 2022. We
included patients of either gender, aged 18 years or above, referred to the radiology department for diagnosis of benign or
malignant thyroid nodules or FNAC of nodules, using non-probability consecutive sampling. After giving informed consent, all
patients underwent high-resolution Gray ultrasonography performed by a consultant radiologist. The results showed that
ultrasonography had a sensitivity of 90.62%, specificity of 88.37%, positive predictive value of 85.29%, negative predictive value
of 92.68%, and an overall accuracy of 89.33% in detecting benign and malignant thyroid nodules, as compared to the gold
standard, FNAC. Based on these findings, we conclude that ultrasonography is an excellent non-invasive diagnostic tool, with high
accuracy and no invasiveness, making it the preferred method for identifying malignant thyroid nodules.
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Introduction

Thyroid nodules can be solid or cystic, but they are
consistently abnormal. Thyroid nodules may be indicative
of clinically severe thyroid carcinomas (Tareen et al., 2020).
Thyroid nodules can be felt in 4-8% of people, 10-41%
have nodules found by ultrasonography (intentionally or
not), and 50% have nodules found by pathologic testing at
the time of death (Avinash et al., 2016). Even though
nodules are so widespread, thyroid cancer is rare;
fortunately, results are improved by early detection and
treatment (Andrioli et al., 2013). While most thyroid
nodules are benign, 55% are cancerous, according to Ma JJ
et al. (Ma et al., 2014). A thyroid nodule found during a
regular physical examination may result in a referral to an
endocrinologist or thyroidologist. The gold standard for
determining whether a nodule is present and assessing the
overall health of the gland is ultrasound (Kim et al., 2014).
Measuring thyroid stimulating hormone and anti-thyroid
antibodies can reveal the existence of a functional thyroid
disease, such as Hashimoto's thyroiditis, which is known to
generate a benign nodular goiter (Remonti et al., 2015).
Testing for calcitonin is necessary to rule out thyroid cancer
in the medullary gland. Lastly, to obtain a precise diagnosis
before choosing a course of treatment, a fine needle
aspiration cytology test is frequently performed and
reported per the Bethesda protocol (Kim et al., 2015). For
the diagnosis of non-toxic thyroid nodules, fine needle
aspiration (FNA) has emerged as the gold standard for
determining whether patients need surgery and whether they
should have it. Ultrasonography is the most popular
diagnostic technique for checking the thyroid (Kim et al.,
2014). With this procedure, determining the number and
size of nodules is simple and economical.

Nevertheless, using ultrasonography regarding thyroid
nodule prioritization remains uncertain (Remonti et al.,

2015). The frequency of thyroid nodules identified by high-
resolution ultrasonography has increased with the
prevalence of asymptomatic thyroid malignancies,
specifically papillary thyroid carcinoma and PTMCs (Kim
et al., 2015). The use of ultrasonographic (US) features to
differentiate between benign and malignant thyroid nodules
has been the subject of a recent study (Maimaiti et al., 2016;
Popli et al., 2012). In a study (Afifi et al., 2017), the overall
results for the ultrasound diagnosis of benign and malignant
thyroid nodules were 81.8% sensitivity, 87.2% specificity,
59.0% positive predictive value, and 95.5% negative
predictive value. A different study discovered a 73%
accuracy rate, 34% specificity, 85.4% PPV, 72.3% NPV,
and 92% sensitivity (Zahir et al., 2016). According to the
local inquiry, ultrasonography could differentiate between
benign and malignant nodules with 93.2% specificity,
93.8% sensitivity, 98% positive predictive value, and 93.3%
negative predictive value (Popli et al., 2012). This study
aimed to evaluate the diagnostic performance of fine-needle
aspiration cytology (FNAC) and ultrasonography in
differentiating between benign and malignant thyroid
nodules.

Methodology

After the ethical approval from the institutional review
board, this cross-sectional study was conducted at KRL
Hospital Islamabad from December 1, 2021, to April 30,
2022. Through non-probability consecutive sampling,
patients referred to the radiology department for benign or
malignant thyroid nodules diagnosis or FNAC of nodules
above age 18 years of either gender were included in the
study. Patients with already proven histopathology reports
and previous thyroid surgery were excluded. A high-
resolution Gray ultrasonography by a consultant radiologist
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was performed on all the patients after the informed consent.
Ultrasound-guided FNAC was conducted by a radiologist in
the affected ward, and a specimen was transferred to the
institutional laboratory for histology, where the consultant
histopathologist read the result. USG findings and the
FNAC report were connected. Age, gender, the length of the
nodule, its size, and whether it was benign or malignant
were all noted on a particular proforma. The Medcalc online
software was used to conduct the statistical analysis. To
calculate the sensitivity and the positive and negative
probability ratios, the results from the US were compared to
those from the FNAC. The chi-square test was employed for
categorical variables, while the t-test was utilized for
continuous variables. P value <0.05 was considered
significant.

Results

Out of 150 patients, 90 (60%) were males and 50 (40%)
were females, with an average of 45+3.56 years. In the
present study participants, the disease duration was
6.45+2.4 months, and the mean nodule size observed was
3.8+3.2 cm (Table 1). Of 150 participants, 58 were positive
with nodules in both USG and FNAC, while 76 were
negative in both the tests (P value <0.0001, Table 2)—
diagnostic accuracy according to nodule size stratification
represented in Tables 3 and 4. Figure 1-4 shows the
ultrasonography results of nodules in the thyroid.

Table 1: Patient population distribution by nodule size

Nodule Size N (%)
<5cm 87 (58%)
>5cm 63 (42%)

Table 2: Evaluation of ultrasonography's ability to diagnose benign from malignant thyroid nodules, using fine-needle

aspiration as the gold standard.

USG Result FNAC Result Total P-Value
Positive Negative

Positive 58 (True Positive) 10 (False Positive) 68 <0.00001

Negative 6 (False Negative) 76 (True Negative) 82

Total 64 86 150

Sensitivity=90.62% Specificity= 88.37%
Table 3: Stratification of the size of nodule <5 cm
USG Result (N=87) FNAC Result (N=87)
Positive
Positive 38 (True Positive)
Negative 4 (False Negative)
Sensitivity= 90.48% Specificity= 86.67%

Table 4: Stratification of the size of nodule >5 cm
USG Result (N=63) FNAC Result (N=63)
Positive
Positive 30 (True Positive)

3 (False Negative)
Specificity= 83.33%

Negative
Sensitivity= 90.91%

PPV=85.29%

NPV= 92.68% Accuracy=89.33%

P-Value
Negative
6 (False Positive)
39 (True Negative)
PPV=86.36%

<0.00001

NPV=90.70%

P-Value
Negative
5 (False Positive)
25 (True Negative)
PPV=85.71%

<0.00001

NPV=89.29%

Figure 1: A- a cystic nodule was noted in the right lobe of the thyroid. B-FNAC needle seen in insitu of the cystic nodule
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Figure 2: A large solid nodule in the left lobe of the thyroid.

Figure 4: Benign wider than taller solid nodule with regular margins.
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Discussion

Thyroid illness without nodules affects three to seven
percent of adults. High-resolution Ultrasonography (USG)
can identify most of these cases even though they don't have
any external symptoms (Avinash et al., 2016; Cooper et al.,
2009; Moon et al., 2008; Mortensen et al., 1955). Thyroid
carcinoma is sporadic, accounting for less than 1% of all
cancer cases. Following surgical excision, the prognosis is
outstanding. Given the prevalence of thyroid nodules, it's
critical to establish a strategy for identifying individuals
who require prompt surgery vs those who may be treated
more conservatively (Mortensen et al., 1955). As per the
American  Thyroid  Association's  current  care
recommendations, all patients with thyroid nodules should
undergo diagnostic USG, and in cases where the nodule
seems to be malignant, FNAC should be performed (Moon
et al., 2008). A number of characteristics of USGs, such as
irregular edges, limited echogenicity, lack of surrounding
halo, calcifications, and solid interior composition, have
been investigated as potential markers of malignancy. This
study examined the ability of ultrasonography to
differentiate between benign and malignant thyroid nodules
using the gold standard, fine-needle aspiration cytology.
There were 150 patients in the current study; their average
age was 453.56 years. Of these, 90 (60%) were men and 50
(40%) were women. The patients in this study had an
average nodule size of 3.83.2 cm and an average disease
duration of 6.452.4 months. Of 150 individuals, 58 had
positive results for nodules on both the USG and FNAC,
while 76 showed adverse effects (P 0.0001). When
comparing ultrasonography to FNAC as the gold standard,
the results show that it can accurately identify benign from
malignant thyroid nodules with a sensitivity of 90.62%,
specificity of 88.37, positive predictive value of 85.29%,
negative predictive value of 92.68%, and accuracy of
89.33%. In a study (10), the overall results for the
ultrasound diagnosis of benign and malignant thyroid
nodules were 81.8% sensitivity, 87.2% specificity, 59.0%
positive predictive value, and 95.5% negative predictive
value. A different study (Zahir et al., 2016) found that the
accuracy was 73%, the NPV was 72.3%, and the PPV was
85.4%. According to the local inquiry, ultrasonography
could differentiate between benign and malignant nodules
with 93.2% specificity, 93.8% sensitivity, 98% PPV, and
93.3% NPV (Popli et al., 2012). A total of 831 patients and
849 nodules (360 malignant and 489 benign) were included
in a different study (17). The following were all statistically
significant indicators of malignancy: diameter > height
(sensitivity = 40.0%, specificity = 91.4%), spiculated
margin (sensitivity = 48.3%, specificity = 98.1%), marked
hypoechogenicity (sensitivity = 41.4%, specificity =
92.2%), microcalcification (sensitivity = 44.2%, specificity
= 90.8%), and macro calcification (sensitivity = 9.7%,
specificity = 96.1%). Cytopathology led Avinash B et al.
(Avinash et al., 2016) to conclude that six were malignant.
The presence of microcalcification (sensitivity 66.6% and
specificity 98.4%); absence or thick incomplete halo
(sensitivity 83.3% and specificity 82.8%); anteroposterior
diameter more significant than the transverse diameter
(sensitivity 50% and specificity 93.75%); irregular or
poorly defined margins (sensitivity 83.3% and specificity
92.06%); and a markedly hypoechoic . Recent research by

Ghajarzadeh et al. established the diagnostic accuracy of US
in identifying malignant thyroid nodules through a thorough
review and meta-analysis of all available data. They claimed
that the US is a reliable screening method that can detect
and characterize thyroid nodules and can almost always rule
out malignant illness. Yang et al. (Yang et al., 2013)
assessed the usefulness of acoustic radiation force impulse
(ARFI) imaging in differentiating between benign and
malignant thyroid nodules in a research involving 182
patients who needed thyroid surgery. They discovered that
ARFI imaging may help determine between benign and
malignant thyroid nodules and has promising diagnostic
usefulness in clinical applications. It is essential to consider
the position of the measurements (Yang et al., 2013).
Researchers Yang et al. discovered that US may be used to
determine the thyroid nodule's risk of malignancy when
attempting to differentiate between benign and malignant
nodules (Ghajarzadeh et al., 2014). Zhuo et al. evaluated the
diagnostic utility of conventional US in determining
between malignancy and degenerating cystic thyroid
nodules that mimic malignancy. The findings showed that
the US improves the performance in the differential
diagnosis of malignancy and thyroid nodule (Zhuo et al.,
2014).

Conclusion

This research found that ultrasonography has significantly
enhanced our capacity to diagnose malignant thyroid
nodules and is the non-invasive modality of choice with
excellent diagnostic accuracy. Preoperatively identifying
cancerous thyroid nodules not only aids the surgeons in
selecting the best options. Therefore, we advise regular
ultrasound examination of all thyroid lesions to accurately
identify any malignant thyroid nodules before surgery and
choose the best surgical strategy.
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