
MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 69WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 1 JANUARY 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 9 SEPTEMBER 2022WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022

Abstract

Background: Ultrasound elastography is a promis-
ing noninvasive technique that is still in its infancy. It 
uses tissue elasticity measurements to distinguish 
between benign (soft tissues) and malignant (hard 
tissues) nodules.

Objectives: to see if elastography has diagnostic 
significance and if it may be used as a predictor of 
thyroid nodule malignancy

Methods: An analytical cross-sectional study was 
done and data collected using Philips Epiq 7 lin-
ear transducer 8-12MHZ, strain type of elastogra-
phy. A sample of 27 patients from Al-Hada Armed 
Forces Hospital, Taif, Saudi Arabia were included. 
Data about  patients’ demographics, AP, TR, Echo-
genicity, Margin, Composition, Echogenic foci, FNA 
result, Elastography findings and TIRADs classifi-
cation were collected.

Results: According to FINA findings, the major-
ity of patients (96.3 percent) had a benign tumour, 
and 81.5 percent had soft elastography. T2 was 
the most common TIRADs classification (55.6 per-
cent). The percentage of patients with T2 (TIRADs) 
was significantly greater in patients with a younger 
mean age, and there was a non-significant asso-
ciation between TIRADs categorization and FINA 
findings. Females had a much higher percentage 
of benign diagnoses based on FINA results, with 
no significant link detected between FINA results 
and the demographic or clinical characteristics of 
the patients. Both TIRADs categorization and FINA 
results were shown to have no significant link with 
the elastography data.

Conclusion: The elastography findings were found 
to have a non-significant link with both TIRADs cat-
egorization and FINA results. Future studies with 
larger samples should be conducted to clarify the 
study outcomes.
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Introduction

Thyroid nodules are a common discovery, and the use of 
ultrasound (US) has helped to raise awareness of them 
(1). While the majority of thyroid nodules are asymptomatic 
and benign, ruling out cancer, which occurs in around 5-
10% of all nodules, is a major challenge in their treatment 
(2).
The gold standard for distinguishing benign from malignant 
thyroid nodules is fine-needle aspiration biopsy (FNAB), 
although in 0.7-15 percent of cases, thyroid lobectomy 
is required to make a definite diagnosis. It’s also a more 
invasive operation with a larger price tag (3,4).

Thyroid Imaging Reporting and Data System is one of 
the techniques suggested for standardized reporting and 
assessment (TIRADS). TIRADS have the advantage of 
improving patient care and cost-effectiveness by avoiding 
unnecessary fine needle aspiration biopsy (FNAB) in thyroid 
nodule patients (6). According to the American College of 
Radiology (ACR), it is divided into five categories: i) Not 
Suspicious; ii) Benign; iii) Mildly Suspicious; iv) Moderately 
Suspicious; v) Highly Suspicious (7).

Ultrasound elastography is a valuable noninvasive tool 
that is still relatively young. It’s based on measuring tissue 
elasticity and can tell the difference between benign 
(soft tissues) and malignant (hard tissues) nodules (8,9). 
Shear wave elastography (SWE) and strain real-time 
elastography (RTE) were both found to be efficient in 
identifying increased stiffness as a marker for suspected 
neoplasm, with RTE exhibiting superior findings (8,9).

The use of a high-resolution ultrasound and elastography 
together allows for the identification of circumstances when 
a FNA is not necessary (10). The mean sensitivity and 
specificity for the diagnosis of malignant thyroid nodules 
were 92 percent and 90 percent, respectively, according to 
a meta-analysis of real-time ultrasound (11). According to a 
study published in 2021, adding SRE to TIRADS improves 
its sensitivity and negative predictive value (12).

Several studies have found that ultrasonic elastography 
(USE) has lower sensitivity and specificity than standard 
US (13.14). However, no clear recommendations have 
been made about its use alone, with TIRADS classification 
in conjunction with fine needle aspiration (FNA) for thyroid 
nodule evaluation, and Elastography considered a potential 
new approach.

This study aimed to evaluate the diagnostic value of 
elastography and if it can be used as a predictor for thyroid 
nodule malignancy.

Subjects and Methods

Data of the present study was collected using Philips Epiq 
7 linear transducer 8-12MHZ, strain type of elastography. A 
non-probable sampling technique was utilized and sample 
size of 27 candidates was targeted. The study was an 
analytical cross-sectional study done between November 
2021 and January 2022 at Al-Hada Armed Forces Hospital, 
Taif, Saudi Arabia.

Sample size: 27 candidates from the Radiology 
Department at Al-Hada Armed Forces Hospital, Taif, Saudi 
Arabia were the sample of the study.

Study participants: the inclusion criteria were patients 
of all ages, genders, size for nodule, solid nodule, nearly 
solid nodule, adequate sample histopathology report, 
TIRAD 3,4 AND 5. And the exclusion criteria were patients 
with any cystic nodule, nearly cystic nodule, non-adequate 
samples histopathology report, TIRAD 1 AND 2.

Data collection: a pre-designed checklist was prepared 
to collect data about patients’ age, gender, AP, TR, 
Echogenicity, Margin, Composition, Echogenic foci, FNA 
result, Elastography findings and TIRADs classification.

Ethical considerations: Ethical approval for the study 
was obtained from medical survices general directorate 
M.S.D research & ethics committee western region Al-
Hada Armed Force hospital- Taif, on 1-Nov-2021, approval 
number: 2021-599 .

Data analysis: The SPSS program version 26 was 
used analyze the data. The Chi-squared test (χ2) was 
used to assess the association between qualitative data 
reported as numbers and percentages. Quantitative data 
was presented as mean and standard deviation (Mean 
± SD). To assess the relationships between quantitative 
variables, the One-Way ANOVA test, Kruskal Wallis test, 
the Independent sample t-test and the Mann Whitney test 
were used according to the data normality. A p-value of 
less than 0.05 was considered statistically significant.

Results
 
Table 1 shows that the mean age of studied patients was 
48.3 ± 11.77 years. Their mean AP and TR were 16.11 
± 10.87 and 21.56 ± 12.19 respectively. Most of patients 
were females (85.2%). The echogenicity of most of patients 
(63%) was Iso; 92.6% had a smooth margin and 44.45 had 
a solid composition. None of patients had an echogenic 
focus. Most patients (96.3%) had a benign tumor based on 
FINA results and 81.5% had a soft elastography. The most 
common TIRADs classification was the T2 (55.6%).

Table 2 shows that patients with a younger mean age 
had a significant higher percentage of those who had T2 
(TIRADs) classification (p=< 0.05). On the other hand, a 
non-significant relationship was found between TIRADs 
classification and all other patients’ demographic or clinical 
data (p=> 0.05).
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Figure 1 illustrates a non-significant relationship between 
TIRADs classification and FINA results (p=> 0.05).

Table 3 shows that females had a significantly higher 
percentage of having a benign diagnosis based on FINA 
results compared to male patients (p=< 0.05). On the other 
hand, a non-significant relationship was found between 
FINA results and patients’ demographic or clinical data 
(p=> 0.05).

Table 4 shows that a non-significant relationship was 
found between Echogenicity and patients’ demographic 
or clinical data (p=> 0.05).
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Table 1. Distribution of the studied patients according to their demographic and clinical data (No. 27)
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Table 2. Relationship between TIRADs classification and patients’ demographic and clinical data (No.:27)

N.B.: *= One -Way ANOVA test ** = Kruskal Wallis test
N.B.: T1=I) Not Suspicious; T2= Benign; T3= Mildly Suspicious; T4= Moderately Suspicious; T5=Highly Suspicious.

TIRADs
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Table 1: 
Distribution 
of the studied 
subjects by 
consumption 
of vitamin D 
supplements 
and personal 
and 
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Figure 1: Relationship between TIRADs classification and FINA results (No.:27)

N.B.: (χ2 = 0.83, p-value = 0.934)

Table 3: Relationship between FINA results and patients’ demographic and clinical data (No.:27)

N.B.: *= Independent sample t-test    ** =Mann Whitney test
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Table 4. Relationship between Echogenicity and patients’ demographic and clinical data (No.:27)
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Discussion

The aim of this study was to determine if elastography 
had diagnostic significance and if it may be utilized as a 
predictor of thyroid nodule malignancy.

There were 27 patients in the current study. One of the 
study’s findings was that patients with a younger mean 
age had a larger percentage of those classified as T2 
(TIRADs). In addition, female patients had a significantly 
higher percentage of benign diagnoses based on FINA 
results than male patients.

Previous studies found that the risk factors for thyroid 
nodules include female gender, advanced age, iodine 
deficiency, and previous head and neck radiation (15,16).

Patients with a T2 categorization had a 100% malignancy 
rate, according to our research. A prior study discovered 
that TR 3 individuals had a 22.7 percent malignancy risk. 
We used the most recent ACR TIRADS criteria from 2017. 
(17). Previous versions of the TIRADS categorization have 
been utilised in other investigations (ACR TIRADS 2009, 
K TIRADS 2017 and EU TIRADS 2017). Barbosa et al. 
(18) reported a percentage of malignancy of 23.3 percent 
in participants with TR 3 using the most recent ACR 
TIRADS 2017 criteria. According to the 2017 ACR TIRADS 
criteria, there are four probable TR3 scenarios: Solid and 
hyperechoic; solid and isoechoic; mixed solid cystic and 
hyperechoic with macrocalcification; mixed solid cystic 
and hypoechoic Individual traits like macrocalcifiation or 
the hyperechoic nature of the nodule was not included as 
possible features to predict malignancy in prior systems, 
 

which could explain the greater probability of malignancy 
in TR3. This could be one of ACR TIRADS 2017’s 
disadvantages (17,18).

Thyroid nodules are now divided into five TIRADS 
categories based on five descriptors (composition, 
echogenicity, shape, margin, and echogenic foci/
calcification). Each description is assigned a point, and the 
TIRADS score is derived by summing all of the points from 
all descriptors. Solid nodules, hypoechogenicity, uneven 
edges, microcalcifications, and a form taller than wide on 
a transverse view are all sonographic observations that 
point to malignancy (19).

Fine needle aspiration cytology (FNAC) is a valuable 
technique for developing a systematic strategy to the 
clinical care of thyroid nodules and determining the 
appropriate surgical method when surgery is required. 
Thyroid FNA is expected to have a high degree of 
sensitivity and specificity, similar to other clinical tests in 
medicine. As a result, thyroid FNA reporting should be as 
near to similar as possible among pathologists to allow 
for logical management methods and avoid clinician 
confusion (20,21).

One of these work results was that a non-significant 
relationship was found between TIRADs classification and 
FINA results. The sensitivity, specificity, accuracy, positive 
predictive and negative predictive value of FNAC were 
80 percent, 90 percent, 85 percent, 86 percent, and 86.6 
percent, respectively, whereas TIRADS were 80 percent, 
47.2 percent, 61 percent, 51.3 percent, and 77.3 percent 
in a prior study (17). TIRADS classification was equally 
sensitive and specific as FNAC classification.
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Microcalcification was the most sensitive (80%) and 
specific (100%) of the individual USG measurements (86 
percent). According to the findings, USG and FNAC are 
similarly sensitive in detecting malignant thyroid nodules, 
however FNA is more specific (90 percent). It’s a non-
invasive technique that may accurately discriminate 
between malignant and benign tumours (85 percent).

In the present study, a non-significant relationship 
was found between Elastography and both TIRADs 
classification or FINA results. Ultrasound was found to help 
in differentiating benign from malignant thyroid nodules. 
However, individual US features may be of limited value 
(22,23).

False negative and false positive outcomes are among 
FNAC’s drawbacks. Bloch (24) conducted a comparison 
research between FNAC and histology and discovered 
that FNAC had a 91.6 percent accuracy rate. A comparable 
study by Mundasad et al. (25) discovered that FNAC had 
a sensitivity (52.6%), specificity (86.6%), and accuracy 
(79.1%) for thyroid cancer. In a comparable study, Handa 
et al. (26) found that FNAC had a sensitivity of 97 percent, 
a specificity of 100 percent, a positive predictive value 
of 96 percent, and a negative predictive value of 100 
percent.

Elastography is a newly discovered dynamic technology 
that employs ultrasound to quantify tissue stiffness by 
detecting the degree of deformation when an external 
force is applied. Elastography uses tissue deformation, 
or strain, generated by compression and is measured 
by precompression and postcompression ultrasonic 
signals, similar to palpation in the assessment of the 
thyroid during physical examination (27). Significant 
differences in stiffness between normal thyroid tissue 
and pathologic thyroid tissue have been discovered using 
thyroid elastography. Although US elastography is not yet 
widely utilised in clinical practice, it has been found to be 
helpful in distinguishing between benign and malignant 
breast (28) and prostate lesions (29). When compared to 
standard US, US elastography is less stressful for patients, 
is simple to conduct, and takes only a few minutes longer 
to complete (30).

FNAC is the most accurate and cost-effective approach 
for evaluating thyroid nodules, according to the Revised 
American Thyroid Association Management Guidelines for 
Patients with Thyroid Nodules and Differentiated Thyroid 
Cancer (9). The fact that 10–15 percent of FNAC cytology 
specimens are non-diagnostic and 10–20 percent are 
indeterminate is a serious constraint (31,32).

The non-significant relationship between TIRADs 
classification and both FINA results and elastography 
findings in the present study was revealed from other 
studies. Bojunga et al., (33) conducted a meta-analysis 
of research on real-time elastography for identifying 
benign from malignant thyroid nodules and concluded 
that elastography was advantageous for patients having 
surgery. In that meta analysis, 8 studies with a total of 639 
nodules were examined, and the overall mean sensitivity 

and specificity for the detection of malignant thyroid nodules 
were found to be 92 percent confidence interval (CI) 88–96 
and 90 percent CI, 85–95, respectively. In another meta-
analysis, Ghajarzadeh et al. (34) methodically analysed 
12 papers that evaluated 1,180 thyroid nodules, and the 
diagnostic accuracy of sonoelastography in detecting 
malignant nodules was explored. They found that a 
threshold elasticity score of between 1 and 2 had the 
maximum sensitivity of 98.3 percent (95 percent CI, 96.2 
percent –99.5 percent). They also stated that patients with 
an elasticity score of 1 did not require any more invasive 
testing.

Limitations
One of the limitations of the present study is the small 
sample size. Another limitation is being a single Centre 
study, so its results cannot be generalized.

Conclusion

In this study most patients (96.3%) had a benign 
tumor based on FINA results and 81.5% had a soft 
elastography. The most common TIRADs classification 
was the T2 (55.6%). Patients with a younger mean age 
had a significantly higher percentage of those who had 
T2 (TIRADs) and a non-significant relationship between 
TIRADs classification and FINA results. Females had a 
significantly higher percentage of having a benign diagnosis 
based on FINA results with a non-significant relationship 
found between FINA results and patients’ demographic 
or clinical data. A non-significant relationship was found 
between both TIRADs classification and FINA results and 
the elastography findings. For more clarification of the study 
results, future studies on larger samples should be done. 
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