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A thyroid nodule is a solid or cystic lump on the thyroid
gland. Thyroid nodule may be involved in various
thyroid carcinomas with a noteworthy clinical impor-
tance.1 Thyroid nodules presented commonly as they
are found in 4-8% of adults by palpation, in 10-41%
by ultrasound either intentionally or incidentally, and
in 50% by pathologic examination at autopsy.2 In
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����������� Ultrasound is the most broadly performed procedure in the thyroid gland screening. It has easy
performance and cost effectiveness in determining the size and number of nodules. The aim of this study was
to determine the diagnostic accuracy of ultrasonography in differentiating benign and malignant thyroid nodules,
taking histopathological findings of FNAC as gold standard. �������������������� This descriptive, cross-
sectional study was conducted from 25th July 2018 to 24th January 2019 in the Department of Radiology, Combined
Military Hospital, Quetta. A total of 142 patients with thyroid nodule of any size and duration >3 months, age >15
years & either gender were included. All the patients underwent gray scale ultrasonography. Findings were
correlated with FNAC report. �������� The data were analyzed and quantitative metric like sensitivity (Sn=
93.15%), specificity (Sp = 89.86%), positive predictive value (PPV = 90.67%), negative predictive value (NPV
= 92.54%) and diagnostic accuracy (Acc = 91.55%) of ultrasonography in differentiating benign and malignant
thyroid nodules were calculated taking FNAC as gold standard. ����������� This study concluded that
ultrasound is the non-invasive modality of choice with high diagnostic accuracy in diagnosing malignant thyroid
nodules.
�� !��	�� Thyroid cancer, ultrasound, sensitivity.
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spite of high prevalence of nodules, thyroid cancer
is relatively rare; however, thyroid cancers generally
have good prognosis and fortunately, early diagnosis
and treatment is fruitful.3 Although, most thyroid
nodules are benign but Ma JJ et al4 in his study has
found the prevalence of malignant thyroid nodule as
55%.
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After a thyroid nodule is found during a physical
examination, a referral to an endocrinologist or a
thyroidologist may occur. Most commonly an ultra-
sound is performed to confirm the presence of a
nodule, and assess the status of the whole gland.
Measurement of thyroid stimulating hormone and
anti-thyroid antibodies will help decide if there is a
functional thyroid disease such as Hashimoto’s
thyroiditis present, a known cause of a benign nodular
goiter.6 Measurement of calcitonin is necessary to
exclude the presence of medullary thyroid cancer.
Finally, to achieve a definitive diagnosis before deci-
ding on treatment, a fine needle aspiration cytology
test is usually performed and reported according to
the Bethesda system.7 Fine needle aspiration (FNA)
has been widely accepted as the preferred detection
technique for the assessment of non-toxic thyroid
nodules and aims primarily to triage patients in order
to identify those requiring surgery and then to decide
on appropriate surgical procedures.5

Ultrasound is the most broadly performed procedure
in the thyroid gland screening. It has easy performance
and cost effectiveness in determining the size and
number of nodules. However, the great question is
the role of ultrasonography in triage of thyroid
nodules.6 With the increasing detection of thyroid
nodules by using high-resolution ultrasound, the rate
of detection of asymptomatic thyroid cancers, espe-
cially papillary thyroid cancer and PTMCs, has
increased.7 Various recent studies have focused on
ultrasonographic (US) features in the diagnosis of
benign and malignant thyroid nodules.8,9 In a study,
the overall sensitivity, specificity, positive and negative
predictive values for the ultrasound diagnosis of
benign and malignant thyroid nodules were 81.8%,
87.2%, 59.0%, and 95.5% respectively.10 Another
study has shown the sensitivity 92%, specificity 34%
and positive predictive value (PPV) 85.4% and
negative predictive value (NPV) 72.3% and accuracy
73%.11 In a local study, ultrasound specificity,
sensitivity, positive and negative predictive values,
and accuracy for differentiating benign from malignant
nodules were 93.2%, 93.8%, 81.1%, 98%, and 93.3%,
respectively.12

As the available local literature on diagnostic accuracy
of ultrasound in malignant thyroid nodules is very
scarce and also previous studies have shown
controversy in the results, so I had planned this study

to determine the diagnostic accuracy of ultrasono-
graphy in differentiating malignant from benign thyroid
nodules. The results of my study will not only be a
useful addition in the existing literature but will also
help to resolve the controversy. Also if it s diagnostic
accuracy will be found high, then we can provide our
population with a non-invasive, easily available and
cost-effective imaging modality for proper assessment
of the thyroid nodules in differentiating between benign
and malignant nodules which will further help in taking
proper treatment plans accordingly for reducing
patient s morbidity.
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This descriptive, cross-sectional study was conducted
from 25th July 2018 to 24th January 2019 in the
Department of Radiology, Combined Military Hospital,
Quetta. After permission from local ethical review
committee, A total of 142 patients with thyroid nodule
of any size and of duration >3 months of, age >15
years & either gender were included. Patients with
already proven histopathology report and previous
thyroid surgery were excluded. Gray scale ultrasono-
graphy was performed in every patient by using a
high-resolution unit with a linear array probe centered
at 7.5 MHz. All ultrasonographic examinations were
performed by a consultant radiologist. FNAC was
performed in the concerned ward by a consultant
surgeon and specimen was sent for histopathology
to the insti-tutional laboratory where histopathology
report was interpreted by the consultant histopatho-
logist. USG Findings were correlated with FNAC
report. All this data (age, gender, duration of nodule,
size of nodule, benign or malignant nodule) was
recorded on a specially designed proforma.
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Age range in this study was from 16-80 years with
mean age of 47.75 – 11.47 years. Majority of the
patients 90 (63.38%) were between 16 to 50 years
of age.
Out of these 142 patients, 76 (53.52%) were female
and 66 (46.48%) were males with female to male
ratio of 1.2:1
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�"%#��&� Distribution of patients according to size of nodule
(n=142).
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�"%#��'� Diagnostic accuracy of ultrasonography in differentiating
benign and malignant thyroid nodules, taking FNAC as gold

standard.
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*-TP=True positive **-FP=False positive ***-FN=False negative
****-TN=True negative
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�"%#��(� Stratification of size of nodule =5 cm (n=88).
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Sensitivity: 90.70%, Specificity: 91.11%, Positive Predictive Value
(PPV): 90.70%, Negative Predictive Value (NPV): 91.11%,

Diagnostic Accuracy: 90.91%
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�"%#��)� Stratification of size of nodule �5 cm (n=88).

���������������������
�	����

&��!"�#

�
�!%�#

���!%�#

&
�!"�#
����


Sensitivity: 96.67%, Specificity: 87.50%, Positive Predictive Value
(PPV): 90.63%, Negative Predictive Value (NPV): 95.45%,

Diagnostic Accuracy: 92.59%
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Mean duration of disease was 7.18 – 2.61 months.
Mean size of nodule was 4.96 – 1.75 cm as shown
in (Tab. 1).
Stratification of diagnostic accuracy with respect to
size of nodule is shown in (Tab. 3 & 4).

thyroid nodules, taking FNAC as gold standard is
93.15%, 89.86%, 90.67%, 92.54% and 91.55%
respectively.

All the patients were subjected to gray scale
ultrasonography of the thyroid. USG supported the
diagnosis of malignant thyroid nodules in all 75
patients. Histopathology confirmed malignant thyroid
nodules in 73 (true positive) cases where as 07 (False
Positive) had no malignant lesion on histopathology.
In USG negative patients, 62 were true negative while
05 were false negative (Tab. II), (Fig. 1), (Fig. 2)
Overall sensitivity, specificity, positive predictive value,
negative predictive value and diagnostic accuracy of
ultrasonography in differentiating benign and malignant

*�+����'� A Malignant Nodule on FNAC

*�+����&� A benign nodule on FNAC

���
������

Nodular thyroid disease is detected in 3-7% of the
adult population worldwide. The majority of these
cases are clinically occult but readily detected by
high-resolution Ultrasonography (USG).13-16 Thyroid
cancer is rare and accounts for <1% of all malignant
neoplasms. It has a good long-term prognosis after
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surgical excision. The high prevalence of thyroid
nodules in the general population calls for a clear
strategy to identify patients in whom surgical excision
is genuinely indicated as opposed to those who can
be managed conservatively.14 Current management
guidelines (American Thyroid Association) state that
diagnostic USG should be performed in all patients
with thyroid nodules and fine needle aspiration (FNA)
in potentially malignant nodules.15 Various features
seen on USG, such as irregular margins, hypo echoge-
nicity, absence of a surrounding halo, calcifications,
and solid internal composition, have been investigated
as predictors of malignancy. I have conducted this
study to determine the diagnostic accuracy of ultra-
sonography in differentiating benign and malignant
thyroid nodules, taking FNAC as gold standard.
Age range in this study was from 16-80 years with
mean age of 47.75 – 11.47 years. Majority of the
patients 90 (63.38%) were between 16 to 50 years
of age. Out of these 142 patients, 76 (53.52%) were
female and 66 (46.48%) were males with female to
male ratio of 1.2:1. All the patients were subjected to
grey scale ultrasonography of the thyroid. USG
supported the diagnosis of malignant thyroid nodules
in all 75 patients. Histopathology confirmed malignant
thyroid nodules in 73 (true positive) cases where as
07 (False Positive) had no malignant lesion on
histopathology. In USG negative patients, 62 were
true negative while 05 were false negative. Overall
sensitivity, specificity, positive predictive value, negative
predictive value and diagnostic accuracy of ultrasono-
graphy in differentiating benign and malignant thyroid
nodules, taking FNAC as gold standard is 93.15%,
89.86%, 90.67%, 92.54% and 91.55% respectively.
In a study, the overall sensitivity, spe-cificity, positive
and negative predictive values for the ultrasound
diagnosis of benign and malignant thyroid nodules
were 81.8%, 87.2%, 59.0%, and 95.5% respectively.10

Another study has shown the sensitivity 92%,
specificity 34% and positive predictive value (PPV)
85.4% and negative predictive value (NPV) 72.3%
and accuracy 73%.11 In a local study, ultrasound
specificity, sensitivity, positive and negative predictive
values, and accuracy for differentiating benign from
malignant nodules were 93.2%, 93.8%, 81.1%, 98%,
and 93.3%, respectively.12

A cross-sectional analytical study17 was designed to
prospectively collect data from December 2010 till

December 2012 from the Department of Radiology
in Aga Khan University Hospital, Karachi, Pakistan.
The subjects comprised 76 (76%) females and 24
males. Mean age was 41.8 – SD 12.3 years. Sensitivity
and specificity with 95%CI of ultrasound in
differentiating malignant thyroid nodule from benign
thyroid nodule calculated to be 91.7% (95%CI, 0.72-
0.98) and 78.94% (0.68-0.87) respectively. Reported
positive predictive value and negative PV were 57.9%
(0.41-0.73) and 96.8% (0.88-0.99) and overall
accuracy was 82%. Likelihood ratio (LR) positive was
computed to be 4.3 and LR negative was 0.1.17

In another study,18 a total of 831 patients (716 women
& 115 men; mean age: 49.5 – 13.8 [SD] years) with
849 nodules (360 malignant, 489 benign) that were
diagnosed at surgery or biopsy were included.
Statistically significant (P<0.05) findings of malignancy
were a taller-than-wide shape (sensitivity: 40.0%;
specificity: 91.4%), a spiculated margin (sensitivity
48.3%; specificity 98.1%), marked hypo echogenicity
(sensitivity 41.4%; specificity 92.2%), micro calcifi-
cation (sensitivity 44.2%; specificity 90.8%), and
macro calcification (sensitivity 9.7%; specificity 96.1%).
The US findings benign nodules were iso-echogenicity
(sensitivity 56.6%; specificity 88.1%; P<0.001) and
a spongiform appearance (sensitivity 10.4%; specificity
99.7%; P<0.001). The presence of at least one
malignant US finding had a sensitivity of 83.3%, a
specificity of 74.0%, and a diagnostic accuracy of
78.0%. For thyroid nodules with a diameter of 1 cm
or less, the sensitivity of micro calcifications was
lower than that in larger nodules (36.6% versus 51.4%,
P<0.05).18

Avinash B et al19 in his study, 70 nodules examined,
6 (8.57%) were found to be malignant on cytopatho-
logy. The malignant nodules demonstrated solid or
predominantly solid composition (sensitivity 100%
and specificity 9.37%); presence of micro calcification
(sensitivity 66.6% and specificity 98.4%); irregular or
poorly defined margins (sensitivity 83.3% and
specificity 92.06%); anteroposterior diameter more
than transverse diameter (sensitivity 50% and
specificity 93.75%); absent or thick incomplete halo
(sensitivity 83.3% and specificity 82.8%); markedly
hypoechoic character (sensitivity 66.6% and specificity
90.6%).19

A descriptive cross-sectional validation study20 was
conducted at Departments of Radiology and Patho-
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logy, Shaikh Khalifa Bin Zayed Al-Nahyan Hospital/
CMH, Muzaffarabad from Dec 2014 to Jun 2015.
Patients referred for evaluation of thyroid nodules
were included in the study. Ultrasound guided FNAC
was performed under direct imaging guidance. The
imaging findings and FNAC were compared to access
the diagnostic accuracy of ultrasound in predicting
malignancy in thyroid nodules. A total of 175 patients
were studied with age range between 20-70 years.
Mean age of the patients was 44.05 – 14.8 years. Of
these, 35.4% were males and 64.6% were females.
On FNAC, 27.4% cases were positive and 72.6%
cases were negative while on thyroid ultrasound
26.3% cases were positive and 73.7% cases were
negative. True positive were 24.0%, false positive
2.3%, false negative 3.4%, and true negative were
70.3%. Thyroid ultrasound showed sensitivity 87.5%,
specificity 96.8%, diagnostic accuracy 94.2%, positive
predictive value 91.3% and negative predictive value
95.3%.20

Recently, Ghajarzadeh et al. determined the diagnostic
accuracy of US in detecting malignant thyroid nodules,
through a systematic review and meta-analysis of all
available evidence. They claimed that US can be
considered as a reliable screening tool for charac-
terizing thyroid nodules, and detection of benign
pathology in almost all cases, thus can be used to
exclude many patients from further invasive assess-
ments.21 Zhuo et al. assessed the performance of
acoustic radiation force impulse (ARFI) imaging to
differentiate benign from malignant thyroid nodules
in 182 patients who needed thyroid surgery. They
reported that ARFI imaging may be helpful to
differentiate benign thyroid nodules from malignant,
and the selecting measurement position is important,
as well as it has worthy diagnostic value in clinical
applications.22

Campanella et al. conducted a study to quantify the
risk of malignancy of thyroid nodules using US by
conducting a systematic review and meta-analysis
of all available studies. They showed the highest risk
of malignancy was found for nodule height greater
than width, and microcalcifications.23 Kim et al.
investigated the benign thyroid nodules at initial fine-
needle aspiration biopsy (FNAB) to determine the
percentage of nodules that increased in volume by
more than 50% as being an indicator of malignancy
in concordance with long-term US, and showed that

a positive FNAB result for malignancy is significantly
more likely in the presence of suspicious US
features.24

Yang et al. explored the values of US in differentially
diagnosing benign and malignant thyroid nodules,
and showed that US can be used to evaluate the
malignancy risk of thyroid nodules and help to make
the right decision in clinics.25 Wu et al. evaluated the
diagnostic utility of conventional US in differentiating
degenerating cystic thyroid nodules mimicking
malignancy from thyroid carcinoma, and showed that
US contributes to increasing the performance in
differential diagnosis of thyroid nodule and malig-
nancy.26
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This study concluded that ultrasound is the non-
invasive modality of choice with high diagnostic
accuracy in diagnosing malignant thyroid nodules,
and has not only dramatically improved our ability of
diagnosing malignant thyroid nodules pre-operatively
but also helps the surgeons for proper decision
making. So, we recommend that ultrasound should
be done routinely in all thyroid lesions for accurate
diagnosis of malignant thyroid nodules pre-operatively
and opting proper surgical approach.
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