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ABSTRACT

Objective: Thyroid elastography has recently become one of the main techniques of thyroid imaging. During pregnancy, physiological or pathophys-
iological changes occur with the effect of different hormones. In this study, we investigated the thyroid gland elasticity findings of pregnant women.
Material and Method: The study was carried out with 192 pregnant women and 66 healthy control group. All participants were first evaluated by
thyroid US and then thyroid elastography was performed. Two separate ROIs in the range of 3-7 mm2 were placed in the thyroid tissue and strep
muscle. Measurements were made twice for the right and left thyroid tissue, and the mean values were used for statistical analysis.

Results: Thyroid stimulating hormone (TSH) values were 1.8440.92 mIU/L for the normal group and 1.38+0.91 mIU/L for the pregnant women
group and were lower in pregnant women (p =0.001). The elastography values of the control group were calculated as 1.17+0.62 for the right lobe,
1.04+0.43 for the left lobe, and 1.11£0.42 for the mean of both lobes. The values in the pregnant group were 1.80+1.18 for the right lobe, 1.58+0.97
for the left lobe and 1.69+0.89 for the mean of both lobes, and all values were higher than the control group (p <0.001). There was a borderline in-
verse correlation between B-human chorionic gonadotropin (B-hCG) values and TSH values (p =0.053). No significant correlation was found in the
comparison of B-hCG and strain elastography (SE).

Conclusion: In our study, we found that there is a significant decrease in thyroid elasticity during pregnancy, with or without a disorder in thyroid
functions.

Keywords: Strain Elastography, Pregnancy, Thyroid Gland, Chorionic Gonadotropin.
0z
Gebe Kadinlarda Tiroid Elastografi Bulgulari; Tek Merkezli Bir Calisma

Amag: Tiroid elastografisi son zamanlarda tiroid goriintiilemenin ana tekniklerinden biri haline gelmistir. Hamilelik sirasinda farkli hormonlarin
etkisiyle fizyolojik veya patofizyolojik degisiklikler meydana gelir. Bu ¢aligmada gebe kadinlarn tiroid bezi elastikiyet bulgularini arastirdik.

Gere¢ ve Yontem: Yiizdoksaniki gebe ve 66 saglikli kontrol grubu ile gergeklestirildi. Tiim katilimcilara 6ncelikle tiroid USG ile degerlendirme
yapild1 ve ardindan tiroid elastografisi yapildi. Tiroid dokusuna ve strep kasina 3-7 mm2 araliginda iki ayr1 ROI yerlestirildi. Olgiimler sag ve sol
tiroid dokusu igin iki kez yapild: ve istatistiksel analiz igin ortalama degerler kullanildi.

Bulgular: Tiroid uyarict hormon (TSH) degerleri normal grupta 1,84+0,92 mIU/L, gebe grupta 1,38+0,91 mIU/L olup gebelerde daha diisiiktii
(p =0,001). Kontrol grubunun elastografi degerleri sag lob igin 1,17+0,62, sol lob i¢in 1,04+0,43 ve her iki lob ortalamasi i¢in 1,11+0,42 olarak
hesaplandi. Gebe grupta degerler sag lob igin 1,80+1,18, sol lob i¢in 1,58+0,97 ve her iki lob ortalamas igin 1,69+0,89 olup tiim degerler kontrol
grubuna gore yiiksekti (p <0,001). B-insan koryonik gonadotropin (B-hCG) degerleri ile TSH degerleri arasinda sinirda ters korelasyon mevcuttu
(p =0,053). B-hCG ve gerinim elastografisi (SE) karsilagtirildiginda anlamli bir korelasyon bulunamadi.

Sonug: Calismamizda tiroid fonksiyonlarinda bozukluk olsa da olmasa da gebelikte tiroid elastikiyetinde anlamli azalma oldugunu tespit ettik.

Anahtar Sozciikler: Gerinim Elastografi, Gebelik, Tiroid Bezi, Korionik Gonodotropin Hormonu.
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Human chorionic gonadotropin hormone and TSH are
hormones with the same subunits responsible for the
common molecular mechanism (1-4). The thyroid
stimulating effect of hCG has been demonstrated in
humans and experimental animals (2). Therefore, due
to the peak of hCG in the 1st trimester of pregnancy,
hyperthyroidism is not an unusual condition. hCG can
mimic TSH effects by binding to TSH receptors (4, 5).
Studies show that the increase in hCG levels leads to

suppression in TSH levels. It is thought that for every
10000 U/L increase in HCG levels, TSH levels de-
crease by 0.1 IU/L and free thyroxine (FT4) levels
increase by 0.1 ng/dL (5). hCG production reaches its
highest value in the 8th-12th weeks of pregnancy (6).
Some changes that occur during pregnancy affect the
thyroid gland. These;

1. Increase in thyroid binding globulin (TBG) levels
due to estrogen
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2. Increased hCG levels lower TSH levels by stimulat-
ing the thyroid

3. Altered peripheral metabolism of thyroid hormones
due to placental enzymes

4. It is the decrease in plasma iodine levels with fetal
use, and increased renal function (7-9).

Thyroid elastography has been one of the main meth-
ods in recent years of thyroid imaging (10). SE is the
most commonly found method in commercial units. In
addition to direct imaging of the thyroid, it is an mod-
ule used for stiffness evaluation and can be incorpo-
rated in standard ultrasound devices (11). Many studies
using elastography method to evaluate the differences
of diffuse thyroid diseases from normal thyroid tissue
have been conducted and significant differences have
been found (12-17)

In this study, we evaluated whether normal physiologic
thyroid function values and thyroid tissue stiffness of
pregnant women are different from thyroid function
values and thyroid tissue stiffness of other healthy
(non-pregnant) individuals.

MATERIAL AND METHOD

Patients

The prospective study, which was conducted between
May 2021 and May 2022, was approved by Firat Uni-
versity Ethics committee (date: 22.04.2021, issue:
2021/06-31) and all participants signed the informed
consent form.

We interviewed 717 pregnant women who applied to
the obstetrics outpatient clinic of our hospital, were at
11 weeks 0 days - 13 weeks 6 days of gestation, and
were referred to our ultrasonography (US) polyclinic
for nuchal translucency (NT) measurement. Pregnant
women who accepted to have elastography measure-
ment, dual screening test and thyroid function tests
(TFT) were included in the study. A working group
was formed with 192 pregnant women who met the
appropriate conditions.

Exclusion criteria; those with known thyroid disease
before pregnancy, those with thyroid nodules and dif-
fuse thyroid disease on B-mode US, women with twin
pregnancies, pregnant women with structural anoma-
lies, and those with risky results from the double
screening test were excluded from the study. Pregnant
women were divided into groups as those with and
without normal laboratory according to TFT results.
The control group consisted of non-pregnanat volun-
teer women of childbearing age, no known thyroid
disease, and normal US findings and TFT values.

Data including age, gestational age, number of preg-
nancies, TSH, free triiodothyronine (FT3), FT4, B-hCG
values and NT measurements were recorded.

Becman Coulter Access laboratory kits were used to
measure thyroid function tests. Access HYPERsensi-
tive hTSH for TSH, Access Free T4 for T4 and Access
Free T3 for T3 kits were used.
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Ultrasound and SE examinations were performed in the
same session by the same specialist radiologist with 10
years of experience in thyroid ultrasound and 2 years of
experience in SE, using the same device (Philips EPIQ
7G) and eL18-4 MHZ linear probe. First, crown-rump
length (CRL) and NT values of the fetus were meas-
ured and recorded. Thyroid dimensions and parenchy-
ma structure were evaluated with routine B-mode be-
fore SE.

Strain Elastography Protocol

SE examination was performed by applying light pres-
sure with free hand technique. Compression was made
so that the entire of color indicator on the screen is
green. Tissue elasticity was calculated and the results
were shown in a color map generated on the B-mode
image. The color range representing the uncertain stiff-
ness of the tissue ranged from blue (soft) to red (stiff).
In B-mode and elastography images, the imaging area
was adjusted to include thyroid tissue and surrounding
strep muscles. The carotid artery was kept out of the
measurement area to prevent artifacts. From the rec-
orded images, the optimal interval for measurement
was selected. Two separate regions of interests (ROI)
in the range of 3-7 mm? were placed in the thyroid
tissue and strep muscle (Figure 1).

Figure 1. US elastography image of a control group of 34 years old,
healthy, not pregnant, Right lobe (a), left lobe (b).

Mean strain index (S1) were automatically measured by
the device and evaluated semi-quantitatively. This
measurement was performed twice for the right and left
thyroid tissue, and the mean values were used for sta-
tistical analysis.

Statistical Method

The IBM SPSS version 22 package program was used
for data analysis. The Mann-Witney U test was used to
examine whether the data showed a normal distribu-
tion. The descriptive statistics of the data are expressed
as mean + standard deviation for variables with normal
distribution and median (minimum-maximum) for
those without normal distribution in continuous (quan-
titative) data. In quantitative data, independent sample
t-test was used to compare the means of variables
showing normal distribution between two independent
groups, and Kruskal Wallis H test was used to compare
the means of variables not showing normal distribution
between two or more independent groups. Post-hoc
Dunn test was then used in pairwise comparisons.
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These groups were tested with Pearson correlation
analysis for group 1, and Spearman correlation analysis
for groups 2 and 3 according to whether they showed
normal distribution or not. GPower is above 90%. The
significance threshold is set at 0.05.

RESULTS

The study was carried out with two groups of 192
pregnant women and 66 non-pregnant women. The
mean age was 31.2+6.8 years in the control group and
27.246.1 in pregnant women. The mean number of
pregnancies was 1 (range 0-3) in the control group and
2 (range 1-7) in the pregnant group. Mean gestational
age was 89.545.5 days, mean NT was 1.16£1.1 mm.
The mean B-hCG values were 51.37+75.72.

TSH values were 1.84+0.92 mIU/L for the normal
group and 1.38+0.91 mIU/L for the pregnant group and
were lower in pregnant women (p =0.001). TFT values
of 43 pregnant women were determined to be outside
the reference range. TSH values of 26 pregnant women
were low and FT3 and FT4 values of 3 of them were
high. FT3 or FT4 values of 9 pregnant women were
high and FT3 or FT4 values of 8 pregnant women were
low. TFT values of 149 pregnant women were within
the normal range.

The elastography values of the control group were
calculated as 1.17+£0.62 for the right lobe, 1.04+0.43
for the left lobe, and 1.11+0.42 for the mean of both
lobes. The values in the pregnant group were 1.80+1.18
for the right lobe, 1.58+0.97 for the left lobe and
1.69+£0.89 for the mean of both lobes, and all values
were greater than in the control group (p <0.001) (Ta-
ble 1) (Figure 2-3).

Table 1. Elastography values of the groups and comparison.

Control group Pregnant group
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Figure 3. US elastography images of pregnant women whose TFT
values are outside normal limits. (a) 22 years old, 13 weeks 1 day
pregnant, TSH<0.015 mIU/L, FT4 1.37 ng/dL . (b) 27 years old, 13
weeks and 2 days pregnant, TSH=0.11 mIU/L. (c) 24 years old, 12
weeks 0 day pregnant, TSH=0.02 mIU/L , FT3=5.17 ng/L, FT4=1.2
ng/dL.

The correlation between TSH levels and SE levels of
the groups was investigated. No significant correlation
was found between TSH levels and SE levels in the
control group. In the pregnant group, no significant
correlation was found with the right lobe. However,
when the correlation coefficient was 0.15, a strong
negative correlation was found with the left lobe
(p =0.027) and a weak negative correlation with the
average value (p =0.05).

We divided the pregnant women into two groups ac-
cording to their TFT values. We formed three separate
groups as the control group (Group 1), normal pregnant
women (Group 2) and pregnant women with abnormal
TFT values (Group 3). The statistical data of the

(n =66) (n =192) p value groups are shown in table 2.
Right lobe 1.17+0.62 1.80+1.18 <0.001
Left lobe 1.04+0.43 1.58+0.97 <0.001 Table 2. Elastography and TSH data obtained after dividing the
Average of two lobes 1.11+0.42 1.69+0.89 <0.001 pregnant group into two.
. Average
TSH Right Left lobe of twg
(mIU/L) lobe |
obes
Control
group (G1) 1.84+£0.92 1.17£0.62  1.04+£0.43 1.11£0.42
(n =66)
Normal
?éez‘;’”a”t 1.5740.84 1.83+1.26 1.57+0.98 1.70+0.93
(n =149)
Pregnant
women with
abnormal 0.71£0.81  1.69+0.85 1.62+0.95 1.65+0.73
TFT values
(G3) (n =43)

TSH; Thyroid stimulating hormone, TFT; Thyroid function tests.

We compared the TSH values and elastography values
of these groups (Table 3, Figure 4).

Figure 2. US elastography images of a 32-year-old, 12 weeks 1day
healthy pregnant. Right lobe (a), left lobe (b). US elastography view
of a 24-year-old, 11 weeks 2 days of healthy pregnant (c).

152



Firat Tip Dergisi/Firat Med J 2025; 30(3): 150-155

Table 3. Comparison of TSH and elastography values of the groups.

p value
Right lobe
G1-G2 p <0.001
G1-G3 p =0.001
G2-G3 p =0.866
Left lobe
G1-G2 p <0.001
G1-G3 p <0.001
G2-G3 p =0.652
Average of two lobes
G1-G2 p <0.001
G1-G3 p <0.001
G2-G3 p =0.620
TSH
G1-G2 p =0.069
G1-G3 p <0.001
G2-G3 p <0.001

TSH; Thyroid stimulating hormone, G1; Group 1 control group, G2;
Group 2 normal pregnant, G3; Group 3 Pregnant women with
abnormal TFT values.

Test Test Test

Rnits Lobe SE
LeRLobe SE

s T 1T | ¢ 7

1

616263 616263 616263

Figure 4. Graphical presentation of the comparison of thyroid SE
values of the three groups.

Accordingly, there was a marked difference in the SE
values between the control group and the two pregnant
groups. However, there was no significant difference
between the pregnant groups. TSH and SE values were
compared. No correlation was found in G2, but an
inverse correlation was observed between left lobe SE
values and TSH values in G3 (p =0.018).

When the correlation coefficient was 0.17, there was a
borderline negative correlation between B-hCG values
and TSH values (p =0.053). There was no significant
correlation between B-hCG and SE.

DISCUSSION

The normal function of the thyroid is necessary to
ensure that a baby is born normally and to prevent
complications that may develop. Thyroid disorders are
the second most common endocrine disorder during
pregnancy (8). So far, the relationships of TSH, free p-
hCG and Pregnancy-Associated Plasma Protein-A
(PAPP-A) levels with Trisomy-21, Trisomy-18, hy-
peremesis gravidarum, choriocarcinoma and molar
pregnancy have been investigated (2, 4, 6, 18). There is
no study done so far on elastography findings of the
thyroid gland in pregnancy.

For our study, we selected pregnant women at 11-14
weeks of gestation. Because free B-hCG levels peak at
8-14 weeks (4, 6, 9, 18-21) and the first controls of all
pregnant women are usually performed during these
weeks. The thyrotropic effects of hCG are limited to
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the first trimester (20, 22). This is the most appropriate
period for screening for thyroid disease (19).

The validity of thyroid-specific laboratory reference
ranges for pregnant women is controversial. This is
because thyroid function changes during pregnancy.
There have been several studies on the determination of
these reference ranges and the results have been incon-
sistent (23-27). An upper limit of 2.5 mU/L for TSH in
pregnant women has been recommended until tri-
mester-specific reference ranges are established (28).
In 2011, the upper limit for trimester-specific TSH was
set at 2.5 mIU/L in the first trimester and 3.0 mIU/L in
the second and third trimesters by the American Thy-
roid Association (ATA) (29). In 2017, the lower limit
of the TSH reference range in the first trimester of
pregnancy has been lowered by about 0.4mU/L and the
upper limit by 0.5mU/L (22). To test thyroid function
during pregnancy, trimester-specific reference ranges
are needed in each region (30). Since there are no TFT
reference intervals specifically for pregnant women
specific to our region, diagnosis and treatment are
made according to standard reference intervals. We
grouped our patients according to the standard refer-
ence intervals. The reference ranges of our biochemis-
try laboratory are 0.34-5.33 mIU/L for TSH, 2.6-4.37
ng/L for FT3, 0.6-1.16 ng/dL for FT4.

Strain elastography consists of color maps or gray-
scale maps showing tissue stiffness. There are different
classification systems created according to colors and
grading tissue stiffness. In the Tsukaba scoring used for
thyroid nodules:

Score 1: the entire nodule is elasticity

Score 2: much of the nodule is elasticity

Score 3: only the peripheral parts of the nodule are
elasticity

Score 4: Nodule has no elasticity

Score 5: Nodule and acoustic shadow are not elasticity
(31).

Normal thyroid tissue is softly observed on elas-
tography. Homogeneous green (score 1) or
green/red/yellow (score 2). In the case of parenchymal
hyperplasia or involution, changes occur in normal
elastography findings (11, 32). There are not many
studies that talk about the stiffness values of the normal
thyroid. In several acoustic radiation force impulse
(ARFI) articles, the stiffness values of the normal thy-
roid gland have been calculated as an average of
2+0.40m/s and 1.98m/s (range 1.20-3.63). In a study of
42 patients using shear wave elastography (SWE),
normal thyroid values were reported as 20.8 + 10.4 kPa
(12).

In the study performed by Kumar et al. on SE, the
elastography values of the normal thyroid were
1.05+0.42 (range 0.63-1.47), 1.06+0.45 (range =0.61-
1.51), 1.14+0.47 (range =0.67-1.61) for the right lobe,
left lobe and isthmus, respectively. Their measure-
ments in people with diffuse thyroid enlargement were
significantly higher than normal thyroid tissue values.
There were no significant differences observed be-
tween the levels of the isthmus (16).
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Menzilcioglu et al. (33) compared the thyroid elas-
tography findings of patients with chronic autoimmune
thyroiditis (CAT) and healthy individuals. The Sl value
of patients with CAT was 1.39+0.72, which was signif-
icantly higher than the Sl value of the normal thyroid
(0.76+0.55).

In the study conducted by Yang et al. (17), normal
thyroid SI value was found to be 1.76+0.54 (range
0.66-2.70).

In our study, the SE values of the control group were
1.1740.62, 1.04+0.43 for the right and left lobes, re-
spectively, and 1.11+0.42 for the mean of both lobes.
These values are in line with the results of a study in
the literature (16), but incompatible with some of them
(17, 33). Among these studies, the SE values of the
patient group of Menzilcioglu et al. were lower than
the healthy control group of Yang et al. The SE values
of the patient groups were also significantly different
(CAT) (Menzilcioglu et al. mean 1.39+0.72; Yang et
al. 7.04+7.744) (17, 33).

Although TFT values and US of normal pregnant
women (G2) were within normal limits, SE values
were higher than the control group.

Although TSH levels did not differ significantly be-
tween G1 and G2, between the elastography values was
found to be statistically significant.

Although statistically significant differences were
found between G2 and G3 TSH levels, no significant
differences were found between elastograms. In this
case, is it correct to say that TSH values have no effect
on elasticity? Is there another condition that causes this
in pregnant women?
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