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Abstract
Background  Recently, pediatric hip joint diseases have received increasing attention, however, most researches 
focus on conventional ultrasound. The aim of our study is to explore the application of real-time shear wave 
elastography (SWE) technology in different tissue structures of healthy pediatric hip joints to distinguish between 
the normal and pathological states, and provide a normal reference range for shear wave Young’s moduli for clinical 
practices and subsequent scientific researches.

Methods  According to the selection criteria, 189 healthy full-term infants with 378 hip joints were enrolled, including 
102 males and 87 females aged 2–90 days. They were divided into three groups based on age: 0–30 days (61 patients), 
31–60 days (63 patients), and 61–90 days (65 patients). All the subjects underwent routine ultrasound examination 
to perform Graf typing, and then subjected to the SWE. The Young’s moduli of the femoral head, acetabular lip, 
acetabular cartilage apex, gluteus medius, gluteus minimus, and iliacus were recorded. The differences in various parts 
among the three groups, between the left and right sides, and between males and females were compared. The 95% 
medical reference value range for each part was obtained and consistency test was conducted.

Results  There was no statistically significant difference in various parts between the left and right hip joints (P > 0.05) 
or between males and females (P > 0.05). There were significant differences in the femoral head, acetabular lip, and 
acetabular cartilage apex among the three groups (P < 0.05). The Young’s moduli of the femoral head, acetabular lip, 
and acetabular cartilage apex were positively correlated with age (r1 = 0.56, P < 0.05; r2 = 0.51, P < 0.05; r3 = 0.58, P < 0.05). 
The Young’s moduli of the gluteus medius, gluteus minimus, and iliacus were not correlated with age (P > 0.05). The 
intra- and inter-observer evaluation results both had a high correlation, and the 95% Confidence Interval (95% CI) of 
both were relatively concentrated.

Conclusion  Real-time SWE technology can be used to obtain the Young’s moduli of healthy pediatric hip joints and 
surrounding tissues, and distinguish between healthy and pathological states. This can provide a normal reference 
range for shear wave Young’s moduli for clinical practices and subsequent scientific researches.
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Background
In recent years, pediatric hip diseases have received 
increasing attention from parents and clinicians all 
around the world, with Developmental Dysplasia of the 
Hip (DDH) being the most common. DDH is one of the 
major diseases leading to physical disability in children, 
and its incidence varies from 0.06/1000 to 76.1/1000 in 
different countries and regions [1–2]. DDH incidence is 
greater in female infants than in male infants [3].

Currently, the mainstream diagnostic methods are 
high-frequency ultrasound and X-ray. Newborns and 
infants are in the early stages of hip joint development. 
During this period, the femoral head and cartilage apex 
are not yet ossified and cannot be shown by X-ray, but 
these unossified tissues can be clearly shown on ultra-
sound images, providing the possibility of routine ultra-
sound and shear wave elastography (SWE) examinations. 
Moreover, high-frequency ultrasound has the advantages 
of real-time use and no radiation and can also fully dis-
play the internal structure of the hip joint. Ultrasound 
imaging for the diagnosis of pediatric hip disorders was 
proposed as early as 1980 by Professor Reinhard Graf and 
is widely used in developed countries. He classified DDH 
into types I-IV, which is by far the simplest and most use-
ful ultrasound screening technique. At 3–6 months after 
birth, the ossification center of the femoral head gradu-
ally appears to produce acoustic shadows, and the accu-
racy of ultrasound decreases. However, as the ossification 
center expands, the acetabulum does not show up well on 
ultrasound, and X-ray can be used at this time, so high-
frequency ultrasound has become the preferred method 
for the early diagnosis of DDH in the clinic. The latest 
consensus of the International Interdisciplinary Con-
sensus DDH Evaluation Committee of 2019 showed that 
clinical examination of newborns can detect hip joint 
instability but not acetabular dysplasia, whereas ultra-
sound is more sensitive and specific for the diagnosis of 
DDH [4]. In 2023, the British Society of Pediatric Ortho-
pedics advocated universal hip ultrasound in infants up 
to 3 months to screen for DDH [5]. In some countries, 
ultrasonography has even been used as the gold standard 
for the diagnosis of DDH [6], facilitating the develop-
ment of a clinical therapeutic schedule and assessment of 
patient prognosis.

Conventional high-frequency ultrasound cannot assess 
the stiffness of the hip joint and surrounding tissues, 
whereas real-time shear wave elastography (SWE) can 
quantitatively reflect the degree of tissue stiffness and has 
the advantages of real-time, noninvasive, and good repro-
ducibility. Currently, SWE is only applied in the adult hip 
joint and its surrounding muscles, and evaluations of the 
pediatric hip joint and its surrounding soft tissues and 
muscles have not been reported [7].

The aim of this study was to use SWE technology to 
reflect changes in the hardness of healthy hip joints and 
surrounding tissues in pediatric patients, obtain normal 
elasticity values, differentiate between the healthy and 
pathological states of the hip joints; to provide techni-
cal support for early diagnosis, surgical plan selection, 
and postoperative follow-up of clinical DDH; and to pro-
vide a normal reference range for subsequent scientific 
researches.

Patients and methods
Study cohort
This study was a retrospective study. From May 2023 to 
March 2024, the infant registration number was entered 
in the Picture Archiving and Communication System 
(PACS) of the First Affiliated Hospital of Zhengzhou Uni-
versity to select the infant to query its basic information 
and clinical signs. A total of 216 healthy full-term infants 
without abnormal indications were selected for hip joint 
ultrasound examination. After excluding 9 infants who 
were unable to cooperate with the examination due to 
crying, 5 infants with poor image quality, 6 infants who 
were not Graf I type, and 7 infants who were unable to 
obtain informed consent from their guardians, 189 
infants (378 hips, 102 males and 87 females) aged 2–90 
days were enrolled as the study cohort finally. The infants 
were divided into three groups according to age: 1–30 
days (61 cases), 31–60 days (63 cases) and 61–90 days (65 
cases).

The inclusion criterion:
Healthy full-term infants;
Infants who were classified as type I by the Graf 

method.
Graf type I was defined as an α angle greater than 60°. 

The α angle is the angle between the baseline of the exter-
nal border of the ilium bone and the apex of the acetabu-
lar angle.

The exclusion criteria:
Infants who were obese or emaciated according to the 

NHMRC’s Growth Standards for Children Under 7 Years 
of Age;

Infants who had hip diseases;
Infants who did not cooperate with the examination;
Infants whose images were unclear;
Infants who were unable to provide the informed 

consent.
The study was approved by the Institutional Ethics 

Committee (2023-KY-0335-002), and informed consent 
was signed by the guardians of all the subjects.

Instruments and methods
A GE LOGIQ E20 color Doppler ultrasound diagnostic 
instrument with a 6–15 MHz frequency probe (ML6–15) 
equipped with SWE function was used. All the subjects 
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lay on their sides in quiet state to fully expose the posi-
tion of the hip joints, which should be in a slightly flexed 
position. The musculoskeletal mode was selected on the 
machine. After applying an appropriate amount of heated 
coupling agent on the probe, the probe was gently placed 
at the hip joint of the child for imaging. Preferably, the 
greater trochanter of the femur, the femoral neck and the 
acetabulum were in the same plane, the image was frozen 
after displaying the standard section. The α and β angles 
of the hip joint were measured to perform Graf typing. 
Then the probe was switched to SWE mode, placed gen-
tly on top of the coupling agent without applying pres-
sure to it. The elastography sampling frame was adjusted 
to cover the entire hip joint as much as possible by 
adjusting the probe angle appropriately and adjusting the 
machine depth. After three excitations of shear waves, 
the elastography sampling frame was filled with color 
and no noise, and then the image was frozen. The elastic-
ity values of the femoral head, acetabular lip, acetabular 
cartilage apex, gluteus medius, gluteus minimus, and ilia-
cus of the hip joint were measured. Then the infant was 
changed to a supine position, the iliacus was imaged and 
its elasticity value was measured by the same method as 
above. A circular quantitative detection area was selected 
in the imaging area, with the diameter of the detection 
area of the femoral head being approximately 5 mm, the 
diameter of the detection area of the acetabular lip and 
acetabular cartilage apex being approximately 1 mm, and 
the diameter of the detection area of the gluteus medius, 
gluteus minimus and iliacus being approximately 2 mm. 
The Young’s moduli were recorded. The hip joint on the 
opposite side was measured using the same method.

The above data were sampled at least three times from 
the same position, and the average value was taken as the 
final result. All of them were operated by two ultrasonog-
raphers in the pediatric group with more than 10 years 
of working experience. When there was any ambiguity 
between the two ultrasonographers regarding pediat-
ric hip typing, the chief pediatric ultrasonographer was 
asked to interpret the data, which were taken as the final 
result (Fig. 1).

After one week, two doctors measured the above 
parameters twice using the same method, and the same 
doctor measured the above parameters using the same 
method in sequence for consistency testing.

Statistical analysis
SPSS 27.0 statistical analysis software was used, the nor-
mally distributed data are expressed as the means ± stan-
dard deviations (‾x ± s), the t test was used to compare 
the differences between two independent groups, the 
nonnormally distributed data are expressed as M (Q1, 
Q3), and the Mann‒Whitney U test was used to compare 
two groups. One-way ANOVA was used for comparisons 

among three groups for normally distributed and vari-
ance-aligned measurement data, and the Kruskal‒Wal-
lis H test was used for comparisons among three groups 
for non-normally distributed measurement data. The 
95% reference range for normally distributed measure-
ment data was determined via the approximate normal-
ity method, and the 95% reference range for nonnormally 
distributed measurement data was determined via the 
percentile method. Correlations between groups were 
analyzed via Spearman correlation analysis. The intra-
class correlation coefficients (ICCs) were calculated and 
the intra- and inter-observer repeatability tests were per-
fomed. And the differences were considered statistically 
significant at P < 0.05.

Results
General clinical data: A total of 189 subjects were 
included in this study, among whom 102 (53.96%) were 
male.

Comparisons between the left and right sides revealed 
that the differences in the femoral head, acetabular 
lip, acetabular cartilage apex, gluteus medius, gluteus 
minimus, and iliacus of the hip joint were not statisti-
cally significant (P > 0.05). The Young’s moduli and the 
95% medical reference value range of each part were 
as follows: femoral head (left 23.72 ± 4.46  kPa, 14.98–
32.46  kPa; right 23.89 ± 4.41  kPa, 15.25–32.53  kPa), 
acetabular lip (left 33.63 ± 6.59  kPa, 21.30–46.55  kPa; 
right 33.07 ± 7.22  kPa, 18.92–47.22  kPa), acetabular car-
tilage apex (left 22.47 ± 4.30  kPa, 14.04–30.89  kPa; right 
22.31 ± 4.23  kPa, 14.02–30.60  kPa), gluteus medius (left 
12.09 (10.98–13.11) kPa, 7.89–20.80  kPa; right 11.87 
(10.97, 12.95) kPa, 5.64–20.61  kPa), gluteus minimus 
(left 11.89 (10.33, 14.05) kPa, 7.74–24.91 kPa; right 12.39 
(10.98, 14.39) kPa, 6.83–22.95 kPa) and iliacus (left 10.92 
(9.29, 12.19) kPa, 5.26–17.79 kPa; right 10.98 (9.84, 12.34) 
kPa, 5.94–17.59 kPa) (Table 1).

Comparisons between genders revealed that the differ-
ences in the hip femoral head, acetabular lip, acetabular 
cartilage apex, gluteus medius, gluteus minimus and ilia-
cus were not statistically significant (P > 0.05). The values 
of the Young’s modulus and 95% medical reference range 
for each site were calculated as the average of the left and 
right values: femoral head (male 23.55 ± 4.62 kPa, 14.49–
32.61  kPa; female 24.12 ± 4.18  kPa, 15.92–32.31  kPa), 
acetabular lip (male 33.29 ± 7.13  kPa, 19.32–47.26  kPa; 
female 33.41 ± 6.65  kPa, 20.38–46.44  kPa), acetabular 
cartilage apex (male 22.15 ± 4.54  kPa, 13.25–31.05  kPa; 
female 22.67 ± 3.90  kPa, 15.03–30.31  kPa), gluteus 
medius (male 11.91 (10.96, 13.27) kPa, 6.05–22.45  kPa; 
female 12.31 (10.98, 13.40) kPa, 9.01–19.82 kPa), gluteus 
minimus (male 12.04 (10.78, 14.32) kPa, 6.24–23.29 kPa; 
female 12.32 (10.92, 14.31) kPa, 8.10–23.37  kPa) and 
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iliacus (male 10.92 (9.03, 12.15) kPa, 4.89–16.86  kPa; 
female 10.98 (9.87, 12.41) kPa, 6.08-17.67 kPa) (Table 2).

The differences among the three groups in the femoral 
head, acetabular lip and acetabular cartilage apex in the 
hip joint were statistically significant (P < 0.05), and the 
differences in the gluteus medius, gluteus minimus and 
iliacus were not statistically significant (P > 0.05). All the 
values of the Young’s modulus and 95% medical reference 

range for each site were calculated as the average of the 
left and right values. (Table 3; Figs. 2, 3 and 4)

Correlation analysis: Young’s moduli of the femoral 
head, acetabular lip and acetabular cartilage apex of the 
hip joint were positively correlated with age, and the 
values gradually increased with age (r1 = 0.56, P < 0.05; 
r2 = 0.51, P < 0.05; r3 = 0.58, P < 0.05). There was no 

Table 1  Young’s moduli of various parts of the hip joint and comparison results between the left and right sides (kPa)
Groups Left Right t value/Z value P 

valueYoung’s moduli 95% medical 
reference value

Young’s moduli 95% medical 
reference value

Femoral head () 23.72 ± 4.46 14.98–32.46 23.89 ± 4.41 15.25–32.53 -0.38 (t value) >0.05
Acetabular lip () 33.63 ± 6.59 21.30-46.55 33.07 ± 7.22 18.92–47.22 0.78 (t value) >0.05
Acetabular cartilage apex () 22.47 ± 4.30 14.04–30.89 22.31 ± 4.23 14.02–30.60 0.34 (t value) >0.05
Gluteus medius M(Q1, Q3) 12.09(10.98, 13.11) 7.89–20.80 11.87(10.97, 12.95) 5.64–20.61 -0.84 (Z value) >0.05
Gluteus minimus M(Q1, Q3) 11.89(10.33, 14.05) 7.74–24.91 12.39(10.98, 14.39) 6.83–22.95 -1.96 (Z value) >0.05
Iliacus M(Q1, Q3) 10.92(9.29, 12.19) 5.26–17.79 10.98(9.84, 12.34) 5.94–17.59 -1.60 (t value) >0.05

Fig. 1  Research flow chart
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significant correlation between age and Young’s modu-
lus of the gluteus medius, gluteus minimus, or iliacus 
(P > 0.05).

The intra- and inter-observer evaluation results 
both had a high correlation (ICC = 0.855–0.933 and 
ICC = 0.827–0.910 respectively), and the 95% CI of both 
were relatively concentrated (Table 4).

Discussion
In recent years, pediatric hip diseases have received 
increasing attention from parents and clinicians. Devel-
opmental Dysplasia of the Hip (DDH) is the most com-
mon pediatric hip disease and bring immense pain and 
mental pressure to the child and their parents. At pres-
ent, the diagnosis of DDH mainly relies on X-ray and 
ultrasound examination, while the early diagnosis before 
femoral head ossification mainly relies on ultrasound 
examination. For the treatment of DDH, the Pavlik sling 
is preferred for children aged 0–6 months, with regular 
ultrasound review; closed reduction under anesthesia 
and plaster tubular fixation in the herringbone position 
are preferred for children aged 7–18 months; closed 
reduction may still be attempted for children under 2 
years, but most children still need open reduction and 
osteotomy; and children older than 8 years who have 
clinical symptoms need to be treated with osteotomy 
or hip replacement [8, 9]; therefore, it is very important 
to confirm the diagnosis of DDH at the earliest possible 
time. Therefore, it is very important to confirm the diag-
nosis of DDH as early as possible, when the tissue is still 
soft and the success rate of early treatment is greater [3]. 
SWE derives the value of the Young’s modulus of the 
tissues and then quantitatively evaluates the hardness 
of the tissues by calculating the propagation speed of 

shear waves in different tissues, which plays a quantita-
tive diagnostic role. This technique has been widely used 
in superficial organs such as the thyroid and breast and 
plays a crucial role in the diagnosis of benign and malig-
nant diseases [10, 11]. It is also widely used in the diag-
nosis of musculoskeletal diseases [7, 12]. Recently, shear 
waves have also been reported to be used in neonatal or 
pediatric organs, such as the cranial brain, liver, kidney, 
spleen, adrenal glands and thoracic cavity [13–16], but 
few reports on the diagnosis of pediatric hip joints exist.

This study uses SWE technology to reflect the internal 
tissue structure of the hip joint and the hardness of sur-
rounding muscles, and then obtains their normal Young’s 
moduli to provide normal reference values for clinical 
practice, which can be used to distinguish between nor-
mal and pathological states of the hip joint. At the same 
time, it also provides theoretical support for scientific 
researches on the hip joint in the future.

A shear wave is a wave whose propagation direction is 
perpendicular to the vibration direction of the medium 
particles and is also known as a transverse wave. The 
probe emits acoustic radiation, which generates shear 
waves in the tissue. Through high-speed imaging tech-
nology, shear waves are acquired and then color-coded 
to obtain tissue elasticity images, which represent tis-
sues of different hardnesses with different colors. Most 
machines are coded in blue to red, with blue represent-
ing softer tissues and red representing stiffer tissues. The 
shear wave propagation velocity is then calculated by the 
built-in analysis software in the machine to obtain the 
Young’s modulus value of the tissue, which can quanti-
tatively reflect the tissue hardness [17]. The hip joint 
consists of the femoral head and acetabulum, which are 
surrounded by ligaments and muscles; these structures 

Table 2  Young’s moduli of various parts of the hip joint and comparison results between males and females (kPa)
Groups Male Female t value/Z value P 

valueYoung’s 
moduli

95% medical refer-
ence value

Young’s moduli 95% medical 
reference value

Femoral head () 23.55 ± 4.62 14.49–32.61 24.12 ± 4.18 15.92–32.31 -1.26(t value) >0.05
Acetabular lip () 33.29 ± 7.13 19.32–47.26 33.41 ± 6.65 20.38–46.44 -1.56(t value) >0.05
Acetabular cartilage apex () 22.15 ± 4.54 13.25–31.05 22.67 ± 3.90 15.03–30.31 -1.19(t value) >0.05
Gluteus medius M(Q1, Q3) 11.91(10.96,13.27) 6.05–22.45 12.31(10.98,13.40) 9.01–19.82 -0.73(Z value) >0.05
Gluteus minimus M(Q1, Q3) 12.04(10.78,14.32) 6.24–23.29 12.32(10.92,14.31) 8.10-23.37 -1.01(Z value) >0.05
Iliacus M(Q1, Q3) 10.92(9.03,12.15) 4.89–16.86 10.98(9.87,12.41) 6.08–17.67 -1.56(Z value) >0.05

Table 3  Young’s moduli of various parts of the hip joint and comparison results among the three groups (kPa)
Groups 1–30 days 31–60 days 61–90 days F/H value P value
Femoral head () 20.36 ± 4.06 24.66 ± 3.75 26.23 ± 3.22 84.64(F value) <0.05
Acetabular lip () 29.21 ± 6.82 33.85 ± 5.79 36.75 ± 5.92 47.46(F value) <0.05
Acetabular cartilage apex () 19.29 ± 3.61 22.96 ± 3.84 24.75 ± 3.40 73.48(F value) <0.05
Gluteus medius M(Q1, Q3) 11.91(10.96,12.96) 12.31(10.98,13.25) 11.88(10.98,12.91) 0.48(H value) >0.05
Gluteus minimus M(Q1, Q3) 12.20(10.78,14.17) 12.31(10.96,14.59) 12.29(10.84,14.04) 0.99(H value) >0.05
Iliacus M(Q1, Q3) 10.94(9.37,12.47) 10.86(8.79,12.21) 10.97(9.97,11.93) 3.10(H value) >0.05
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have different tissue compositions, which show different 
colors on the elasticity image, and the Young’s moduli 
differ accordingly. The femoral head shows a uniform 
blue color on the elasticity image, with Young’s moduli 
of 23.72 ± 4.46  kPa (left) and 23.89 ± 4.41  kPa (right); 
this may be related to the fact that the femoral head is 
not ossified in the pediatric population and its compo-
sition is relatively simple, mainly consisting of cartilage, 
which has better sound transmission and been shown 
as a uniform bluish–green color on the elasticity image. 
The acetabular cartilage apex is composed of cartilage as 
the single component and has better sound transmission, 
and exhibits a bluish-green color similar to that of the 
femoral head on elasticity images, with Young’s moduli 
of 22.47 ± 4.30 kPa (left) and 22.31 ± 4.23 kPa (right). The 
acetabular lip is mainly composed of cartilage and fibrous 
tissue. Due to its complexity of internal components 

relative to the femoral head and acetabular cartilage apex, 
the acetabular lip shows a mixed yellow‒green color on 
elasticity images, with the corresponding Young’s moduli 
will also increase accordingly, with 33.63 ± 6.59 kPa (left) 
and 33.07 ± 7.22  kPa (right), respectively. The gluteus 
medius, gluteus minimus and iliacus are mainly com-
posed of muscle fibers, and the infant is in a quiet and 
relaxed state during the examination, so the muscle tex-
ture is relatively soft and shows a uniform blue color on 
the elasticity image and the Young’s moduli are also cor-
respondingly low. Whichin, the Young’s moduli of the 
gluteus medius and iliacus are 12.09 (10.98, 13.11) kPa 
(left) and 11.87 (10.97, 12.95) kPa (right); those of the 
gluteus minimus are 11.89 (10.33, 14.05) kPa (left) and 
12.39 (10.98, 14.39) kPa (right); and those of the iliacus 
are 10.92 (9.29, 12.19) kPa (left) and 10.98 (9.84, 12.34) 
kPa (right). These muscle Young’s moduli are generally 

Fig. 2  Shear wave images of various parts of the hip joint of the first group (1–30 days). Note: The blue to red color in the image represented that the 
Young’s modulus was getting higher and the tissue hardness was getting harder。
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consistent with that mentioned in the study of Mendes B 
and Kato T [18, 19].

This study revealed that the differences in Young’s 
moduli between males and females in the internal struc-
tures of the hip joint in healthy pediatric patients were 
not statistically significant, indicating that the SWE 
technique is not affected by sex in the diagnosis of hip 
joint diseases. A comparison between the left and right 
sides of each structure of the hip joints revealed no sig-
nificant difference, indicating that the hardness of the tis-
sues and structures of the bilateral hip joints of healthy 
pediatric patients is essentially equal. The differences in 
the Young’s moduli of the femoral head, acetabular lip 
and acetabular cartilage apex of the hip joint were sta-
tistically significant and were positively correlated with 
age among the three groups, with the degree of tissue 
hardness gradually increasing with age. This is related to 

the gradual fibrosis and ossification of the femoral head 
and acetabular cartilage apex with age, which results in 
a gradual increase in hardness of both, the color on the 
elastic image gradually changes from uniform blue-green 
to mixed yellow-green, and the Young’s moduli gradually 
increases. As the acetabular lip grows and develops, its 
fibrotic tissue and bone tissue continue to increase, mak-
ing the acetabular lip harder and more firm, and further 
leading to an increase in its hardness. The elastic image 
shows a shift from yellow-green to a more yellowish 
color, and the Young’s moduli also increase accordingly. 
Differences in the gluteus medius, gluteus minimus and 
iliacus were not statistically significant. Since ossifica-
tion of the femoral head and acetabulum generally occurs 
between 3 and 6 months of age, ossification is not evi-
dent in infants within 3 months of age, and there is little 
change in Young’s moduli between tissues.

Fig. 3  Shear wave images of various parts of the hip joint of the second group (31–60 days). Note: The blue to red color in the image represented that 
the Young’s modulus was getting higher and the tissue hardness was getting harder。
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Limitations
Due to the limited sample size, there may be some 
bias in the selection. No study has been conducted on 
healthy pediatric hip joint elasticity at different ages. 
No study has investigated whether there are differences 
in the Young’s moduli of abnormal hip joints in pedi-
atric patients. Data on hip elasticity in children under 

sedation were not studied. Future studies of large-sample 
data combined with artificial intelligence in children’s 
SWE techniques for different age groups or abnormal hip 
joints are expected.

Conclusion
In summary, this study measured the range of Young’s 
moduli of the femoral head, acetabular lip, acetabular 
cartilage apex, gluteus medius, gluteus minimus, and 
iliacus in the hip joint via the SWE technique, which pro-
vides a reference range of normal values in the clinic and 
provides a theoretical basis for subsequent research on 
diseases of the pediatric hip joint.

Abbreviations
SWE	� Shear wave elastography
PACS	� Picture Archiving and Communication System
ICC	� Intraclass correlation coefficient

Table 4  The intra- and inter-observer evaluation results
Groups Intra-observer ICC 

(95% CI)
Inter-observer 
ICC (95% CI)

Femoral head 0.925 (0.909–0.938) 0.909 (0.890–0.925)
Acetabular lip 0.933 (0.919–0.945) 0.900 (0.879–0.917)
Acetabular cartilage 
apex

0.880 (0.55–0.901) 0.879 
(0.854−0.900)

Gluteus medius 0.952 (0.942–0.961) 0.853 (0.822–0.878)
Gluteus minimus 0.855 (0.825–0.880) 0.827 (0.792–0.856)
Iliacus 0.929 (0.914–0.942) 0.910 (0.891–0.926)

Fig. 4  Shear wave images of various parts of the hip joint of the third group (61–90 days). Note: The blue to red color in the image represented that the 
Young’s modulus was getting higher and the tissue hardness was getting harder
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95% CI	� 95% Confidence Interval
DDH	� Developmental Dysplasia of the Hip
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