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ABSTRACT
Objectives: The aim of the study is to determine the correlation between thyroid gland elasticity with thyroxine,
thyroid-stimulating hormone levels, age, gender and thyroid gland volume in the normal population. 
Methods: The study was conducted with 105 healthy cases. Thyroid gland elasticity was evaluated in axial
plan using ultrasonography.
Results: The relationship between thyroid gland elasticity and thyroxine, thyroid-stimulating hormone levels,
age, gender and thyroid gland volume was evaluated. The mean thyroid gland volume was 11.95 ± 9.23 mm3.
A moderate negative correlation was found between thyroid gland volume and kPa value observed from the
elastography examination. A moderate negative correlation was found between elastography kPa value and
blood thyroxine level. No correlations were found between thyroid-stimulating hormone level, age, gender
and thyroid gland elasticity. 
Conclusions: The negative correlation between thyroid gland volume and thyroxine level with thyroid gland
elasticity should be considered in elastographic evaluations.
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Shear-wave ultrasound elastography (SWE) is a
quantitative method used to measure the stiffness

of tissues [1]. SWE applies vibration on tissues with a
focused ultrasound pulse produced by the ultrasound
transducer. The rate of vibration spreading within the
tissue increases in parallel with the increase in the
stiffness of the tissues [2]. SWE is often used to eval-
uate diffuse thyroid diseases and thyroid nodules [3].
The risk of malignancy increases as the stiffness in the
thyroid nodules increases [3-5]. Thyroid gland elastic-
ity also increases in thyroid gland inflammation [1]. 

      The aim of the study is to determine the correlation
between the thyroid gland elasticity in cases with nor-
mal thyroid function tests and no thyroid pathology,
with thyroxine (T4), thyroid-stimulating hormone
(TSH) levels, age, gender and thyroid volume with
SWE. 

METHODS

      The study included 105 healthy individuals. Inclu-
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sion criteria were healthy individuals who had normal
thyroid functions tests within the last two weeks. Ex-
clusion criteria were as follows: 1) TSH or T4 levels
anomaly; 2) Thyroiditis history; 3) Use of drugs af-
fecting thyroid hormones; 4) History of thyroid oper-
ation; 5) Nodule in thyroid gland; 6) Radiotherapy of
neck for any reason; 7) History of radioactive iodine
use; 8) Thyroid hemiagenesis or ectopic thyroid tissue. 
This prospective study was approved by the institu-
tional review board of the Ethical Committee of our
hospital. Written informed consent was obtained from
all parents. 

SWE Measurement 
      Two radiologists examined all the patients by
SWE. They were blinded to each other’s examina-
tions. The US elastography evaluations were per-
formed using a US system (Acuson S3000; Siemens
Medical Solutions, Mountain View, CA) with a linear
transducer that enabled scanning with a frequency
ranging from 4 to 9 MHz. 
      Thyroid gland was evaluated in supine position
with B-mod US. Thyroid gland volume was calcu-
lated. Then, thyroid gland elasticity was evaluated in
supine position. The Tissue elasticity was measured
by Virtual Touch tissue quantification software quan-
titatively (Siemens Medical Solutions). The examina-
tion was repeated until high-quality data were
collected with color coded quality maps. The high-
quality data were frozen and saved. The region of in-

terest (ROI) of the system was set to include the mus-
cle. A rectangular electronic box-shaped region of in-
terest of 5×5 mm was used for SWE measurements.
Additionally, an SWE scale of 0-10 m/s was chosen.
All measurements were repeated for 10 times in the
largest area of the thyroid gland in the axial plan (Fig.
1). The mean of 10 measurements was automatically
determined. 

Statistical Analysis 
      The statistical analysis was conducted with SPSS
software (version 21.0; IBM Corporation, Armonk,
NY). The descriptive statistics in the study were given
as mean and standard deviation. All data showed nor-
mal distribution with the Kolmogorov-Smirnov test.
The correlation between thyroid gland and kPa-Vms
values observed in the elastographic examination and
gland volume, blood T4-TSH values and cases were
analyzed with Pearson correlation coefficient test
analysis. The correlation coefficients were regarded as
perfect when r ≥ 0.91, as good when 0.90 ≥ r ≥ 0.71,
as moderate when 0.70 ≥ r ≥ 0.51, as weak when 0.50
≥ r ≥ 0.31 and nonexistence when r ≤ 0.3. The statis-
tical significance level was p <.05.

RESULTS

      The ages of the persons changed between 22 and
61 years (mean; 44.71 ± 10.23 years). Of these per-

119 The European Research Journal   Volume 8   Issue 1   January 2022

Fig. 1. (A) On B mod ultrasonography, the largest area in the thyroid right lob in axial plan, (B) Measurement made with
SWE in the largest region in the axial plan. 
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sons, 52 were males (mean age, 42.8 years; age range,
20-55 years), and 53 were females (mean age, 46.1
years; age range, 22-61 years).The mean thyroid gland
volume was 11.95 ± 9.23 mm3. The descriptive data
in the study were shown in Table 1. 
      A moderate negative correlation was found be-
tween thyroid gland volume and kPa value that was
observed from the elastographic examination. A mod-
erate negative correlation was found between elastog-
raphy kPa value and blood T4 level while a weak
positive correlation was found between elastography
and blood TSH level. A weak negative correlation was
found between age and kPa value. No correlations
were found between gender and kPa value (Table 2).

DISCUSSION

      Thyroid gland pathologies in adult patients and
SWE examination results were evaluated in various
studies [5-8]. The SWE value of the normal thyroid
gland was evaluated in the limited number of studies
[9-11]. 
      The aim of the study was to determine the corre-
lation between the thyroid gland elasticity with TSH,
T4 levels, age, gender and thyroid gland volume in
normal population, with SWE. 
      Arda et al. [7] was found 10.97 ± 3.1 kPa (range,
1-24 kPa) of the mean thyroid gland elasticity in the

normal population [9]. The thyroid gland elasticity
was found to be higher among women in this study.
No correlations were found with age [9]. The mean
thyroid gland elasticity value was 13.01 ± 5.21 in the
present study. Unlike the study by Arda et al. [7], no
significant differences were found with respect to gen-
der in terms of thyroid gland elasticity. The correlation
with thyroid volume and T4 was also evaluated in the
present study unlike the study by Arda et al. [7]. A
moderate negative correlation was found between
elasticity and thyroid volume and T4 value in the
study. 
      In a study conducted by Herman et al. [11] the
elasticity of the neck anatomical structures in the nor-
mal population was evaluated and the mean thyroid
gland elasticity was found as 9.5 ± 3.6 kPa. However,
incidental thyroid nodules were detected in their study
[11]. The cases with incidental nodules were excluded
from our study. 
      It was found that thyroid gland elasticity is corre-
lated with age, weight and height in the study by
Habibi et al. conducted with normal children
[10].Similarly, Uysal et al. [12], who conducted a
study with children found a correlation with age. No
correlations were found with age among adult cases
in our study. 
      Sedlackova et al. [8], who conducted a study on
diffuse thyroid diseases found a correlation between
thyroid volume and stiffness similar to the present
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study. No evaluation was performed in terms of age,
gender, T4 and TSH levels in the study by Sedlackova
et al. [8]. Previously, correlations were found between
inflammation level and sclerosis with stiffness in dif-
fuse thyroid diseases in [5]. 

Limitations 
      The main limitation in this study is that thyroid
gland pathological evaluation was not conducted. An-
other limitation is the number of cases.

CONCLUSION

      In conclusion, we used SWE to determine the elas-
ticity values of various normal thyroid gland. Thyroid
gland elasticity was not affected by age, gender, and
TSH level. A moderate negative correlation was found
between thyroid gland volume and T4 level with thy-
roid gland elasticity. Normal thyroid gland elasticity
value can be used as a base value in the future studies.
Additionally, the negative correlation between thyroid
gland volume and T4 level with elasticity should be
considered in elastographic evaluations. 
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