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RESULTS OF ULTRASOUND SCREENING FOR HIP DYSPLASIA IN INFANTS
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Hip dysplasia (HD) represents the congenital underdevelopment of the hip joint (HJ) being the most common orthopedic problem of newborns having the prevalence
of 5-20%. Late HD detection is the main cause of coxarthrosis in young adulthood. The study was aimed to assess the results of ultrasound screening for HD in
infants. The study involved 860 full-term infants aged 1-3 months (446 boys (51.9%) and 414 girls (48.1%)). All newborns underwent ultrasound imaging of the
hip joint at the age of 1 month and the follow-up examination at the age of 3 months (Graf method). The x? test and p < 0.05 were used to compare the data. In
their first year of life, 685 newborns (79.7%) had joints of normal or transitory shape, 161 (18.7%) showed physiological immaturity and 14 (1.6%) showed the HJ
abnormality; the HJ immaturity and abnormality were more prevalent in girls (113 cases (26.3%)) than in boys (62 cases (13.9%)). The relationship between the
breech presentation and the likelihood of developing HD was revealed (o < 0.001). Spontaneous improvement by the age of 3 months took place in the majority of
infants having the ultrasound signs of HD, the rate of normal HJ increased from 79.8 to 94.5%. Ultrasound screening is an effective method allowing one to detect
HD starting from the first days of the child’s life. The risk factors of HD are still female sex and breech presentation, regardless of the number of births. Spontaneous
improvement following prescription of relaxing massage occurs in the majority of children.
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PE3Y/NBTATbI YNIBTPASBYKOBOIO CKPUHWUHIA ANCMJTA3UN TASOBEAPEHHbIX CYCTABOB Y OETEN
rPYOHOIO BO3PACTA
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" YhueepcuTeT «CuHeprvist», Mockea, Poccus
2 [pMOPCKUIA KpaeBoW OHKOMOMMHYeCKMIA AnucnaHcep, BnagmsocTok, Poccus

[ncnnasus TazobenpeHHoro cyctasa (OTBC) — BpoxxaeHHoe HepopassuTue TazobenpeHHoro cyctasa (TEC), Hanbonee pacnpocTpaHeHHOe opToneanyeckoe
3ab0neBaHre HOBOPOXXAEHHbIX, BCTpevatoLeecs ¢ YacToton 5-20%. Mo3gHo BbisBneHHas JTEC — OCHOBHaA Mpu{MHa PassUTUS KOKCapTPO3a B MOSIOAOM
BoapacTe. Llenbto nceneaoBaHns 66110 NPOBECTU aHaNM3 PesysTaToB YbTPa3ByKoBOro ckpuHuHra JTBC y aeter rpyaHoro BospacTa. B nccnenosaHve BoLwm
860 poHOLWeEHHbIX aeTelrt BodpacTom 1-3 mecsueB (446 mansdmnkoB (51,9%) n 414 pesodek (48,1%)). Bcem HOBOPOXXAEHHBIM BbIMONHANN YTPA3BYKOBOW
ckpuHmH TBC B Bo3pacTe 1 MecsiL, U KOHTPONBHOE UccnefoBaHue B 3 MecsLia (MeToavka rno Mady). [Ans cpaBHeHUS faHHbIX NCMOMb30Bain KpUTepwii (x?) 1
p < 0,05. B nepsbiii MecsL, »n3HK y 685 (79,7%) HOBOPOXAEHHbIX CycTaBbl Obli HOPMaSIbHOW MM TPaH3UTOPHON dopmbl, y 161 (18,7%) BbisBneHa
manonormdeckas Heapenoctb 1y 14 (1,6%) — natonorus TBC, y aeBodek HespenocTb 1 natonorns ATEC BcTpevanack Yawe — B 113 (26,3%) cnydaes,
4eM y Manbinkos — 62 (13,9%). BoiseneHa cBA3b Mexxay Ta30BbIM MPEASIOKEHMEM MNOAA 1 BepoaTHOCThO passuntua OTEC (p < 0,001). K Tpem mecsuam y
6onblumHCTBa AeTeit ¢ Y3W-nprsHakamyt JTBC npou3oLLno CroHTaHHoe yiyyLlieHure, nokasateny HopmansHbix JTBC Beipocm ¢ 79,8 0o 94,5%. Y3-CkpuHMHT —
3 deKTVBHBIN MeTof, KOTOPbIN no3sonseT BbiaenaTe ATEC ¢ nepsbix AHeN xu3HW pebeHka. PakTopamu pucka passuting OTBC ocTatoTcs »KeHCKUn non un
AroANYHOE NPeAneXxxaHe, BHe 3aBUCUMOCTY OT Y1Ca POLOB. Y 60MbLUMHCTBA AETEN YyULLEHUE MPOUCXOAMT CMIOHTaHHO U MPK HasHaYeHM paccnabnsoLero
mMaccaxa.

KntouyeBble cnoBa: A1cnnasvsi Ta3o6eapeHHbIX CyCTaBoB, YibTPa3BYKOBON CKPVMHUHI HOBOPOXKAEHHbIX, COHOrpadyisi Ta306eApeHHbIX CyCTaBOB, BDOXKAEHHbIA
BbIBVX Gegpa
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Hip dysplasia (HD) represents the congenital underdevelopment
of the hip joint (HJ) associated with deformities of the articular
ends of bones manifesting themselves in alterations of the shape
and depth of the acetabulum, neck shaft angle, and proximal
femur. HD is among the most common orthopedic problems
of newborns, it constitutes 12-22% of all musculoskeletal
dysplasias. The prevalence of this disorder in various populations
varies between 50-200 cases per 1000 newborns (5-20 %)
[1]. Developmental abnormalities of the HJ resulting from the
delayed diagnosis or inadequate conservative treatment of HD
are the main cause of developing dysplastic coxarthrosis in
young adulthood (10-60% of cases) [2]. There is a problem
of defining and clarifying epidemiological data on this disorder
that is associated with the lack of official universal criteria and
classification concept of HD [3]. In some children with the
physiologically immature HJ, dysplasia persists after 3 months
(Graf type 2b joint), without decentered femoral head or any
clinical manifestations. The treatment tactics for such patients
is still a matter of debate [4, 5].

The study was aimed to assess the results of the orthopedic
screening of infants performed using ultrasound imaging.

METHODS

The study was based on the monitoring data of 860 children
aged 1-3 months attached to the Children's City Polyclinic
Ne 5 in the city of Vladivostok, who underwent ultrasound
screening of the HJ at the age of 1 month (in accordance
with the Graf method) during preventive medical examination
between December 2021 and August 2023. Re-examination
by pediatric orthopedic traumatologist and the follow-up
ultrasound imaging (performed with the Mindray DC-70 Pro
expert class ultrasound system (Mindray; China)) of the HJ
were performed at the age of 3 months. In the initial group of
860 individuals, a total of 791 children were examined at the
age of 3 months; other children left the territory of attachment
to the clinic. Both male and female full-term infants (gestational
age 38-42 weeks) were included in the study: 446 boys
(51.9%) and 414 girls (48.1%). The infants, whose gestational
age was under 37 weeks, and post-term infants (gestational
age 42 weeks) were excluded from the study. A total of 822
children (95.6%) had cephalic presentation, 38 children (4.4%)
had breech presentation (patients were not divided into groups
based on the breech presentation type). It was noted, that
breech presentation was more common in girls (25 (6.0%)),
than in boys (13 (2.9%)). Primiparity took place in 335 cases
(88.9%), the second birth took place in 393 cases (45.7%),
the third or more birth took place in 132 cases (15.4%). The
data were presented as absolute values and percentages.
Pearson's chi-squared test (x?) was used to compare the
data. The differences were considered significant at p < 0.05.
The STADIA 8.0 universal statistical software package
(A.P. Kulaichev; Russia) was used for data processing.

RESULTS

When performing examination, we assessed hyperechoic bone
structures (bony part of the acetabular roof, external bony
prominence, external part of the ilium, femur) and hypoechoic
structures (femoral head, limbus, triradiate cartilage). Relative
positions of the joint components were determined based
on the bony roof angle (x angle) and the angle formed by the
cartilaginous roof (8 angle). According to the Graf classification,
four types of HJ are distinguished based on the angles and the
femoral head position [3, 6]:

1 a — mature hip (x angle > 60°, B angle < 55°);

1 b — transitory hip (a angle > 60°, 8 angle > 55°);

2 a — physiological immaturity under the age of 3 months
(o angle = 59-50°, B angle > 55°);

2 b —HD (shallow acetabulum, a angle = 59-50°, 3 angle > 55°)
in children over the age of 3 months;

2 ¢ — severe HD, preluxation (a angle = 43-49°, 3 angle
56-77°);

type D — severe HD, slight decentralization;

3 a,b — decentered HJ (subluxation) («d angle < 43°, B angle
< 43°%;

4 — severe HJ dislocation.

In our study, 685 newborns (79.7%) had type 1a,b type HJ
(mature or transitory HJ) in their first month of life; physiological
immaturity, type 2a HJ (flattening of the bone edge, expansion
and shortening of the limbus, shallow, flattened acetabular
floor) was reported in 161 children (18.7%). Abnormalities were
detected in 14 newborns (1.6%). Type 2c HJ was reported in
10 cases (femoral head decentered only during functional tests,
preluxation; stable and unstable joints were not distinguished),
subluxation of the hip, type 3a,b HJ (decentered joint),
was reported in three cases (later confirmed by clinical and
radiography data). Congenital hip dislocation (type 4 HJ) was
detected in one infant. This patient was referred to inpatient
treatment and withdrawn from the study.

It should be noted that the HJ immaturity and HD were
more common in girls (113 cases (27.3%)), than in boys
(62 cases (13.9%)). Among children with breech presentation,
immaturity of the HJ was detected in 18 cases (47.3%), while
among children with cephalic presentation it was detected
in 157 cases (13.9%). We revealed a significant correlation
between the infant’s female sex, breech presentation, and the
likelihood of developing HD (o < 0.001). At the same time, there
was no relationship between the detection frequency of HD in
the first-born and later-born individuals (p = 0.495) (Table 1).

The recommended infant management algorithm was
selected based on the HJ ultrasound imaging data [6]. Children
with type 2a,b and 3a,b HJ (175 patients (20.3%)) underwent the
course of massage; the fixing orthoses were used in individuals
with the adductor contracture and decentered femoral head.
The follow-up ultrasound imaging of the HJ was performed at
the age of 3 months. Abnormalities (joint type 2b, 3a,b), i.e.
flattening of the bone edge, expansion and shortening of the
limbus, shallow, flattened acetabular floor, decentered femoral
head, a angle < 59°, B angle > 55°, persisted in 48 children
(6.1%) (Table 2).

DISCUSSION

QOur findings are in line with the literature data: the non-
physiological position of the fetus inside the uterus due to the
child's legs pressed up (breech presentation), especially under
conditions of oligopamnios, represents a prognostic sign and
increases the likelihood of developing HD [1, 6, 7]. The fact
that HP is more common in girls has been confirmed. This can
be explained by the exposure to extra estrogens produced by
female fetus, which contributes to the ligament laxity. At the
same time, we have revealed no relationship between HD and
the number of births.

The majority of children having ultrasound signs of HD
show spontaneous improvement or improvement following
prescription of relaxing massage [8, 9]. Thus, according to the
data of our study, joints of 1a type (normal) were revealed in
743 children by the age of 3 months. The group of children with
normal HJ expanded within two months: from 79.7% at the first
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Table 1. Ultrasound imaging results obtained at the age of 1 month
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Trait HJ type (Graph classification) X2 test and significance level
1a,b 2ab 2c¢:3a b4 (2 degrees of freedom)
Sex (abs./%)
Boys (17 = 446) 384 (86,1) 59 (13,2) 3(0,7) 1 = 24.957, p < 0.001,
Girls (n = 414) 301 (72,7) 102 (24,6) 112,7) significant correlation
Presentation (abs./%)
Cephalic (n = 822) 665 (80.4) 147 (17.9) 10 (1.7) X2 = 29.955, p<0.001,
Breech (n = 38) 20 (52.7) 14 (36.8) 4(10.5) significant correlation
Birth (abs./%)
First (n = 335) 260 (77.6) 69 (20.6) 6(1.8) 1 = 1.408, p = 0.495,
Repeated (1 = 525) 425 (81.0) 92 (17.5) 8(1.5) non-significant correlation
Total 685 (79.7) 161 (18.7) 14 (1.6) 860 (100)
Table 2. Comparison of ultrasound imaging results obtained at the age of 1 month and 3 months
HJ type (Graph classification)
Months of life
1a,b 2a,b 2c¢,3a,b;4
1 month (n = 860) 685 (79.7) 161 (18.7) 14 (1.6)
3 months (n = 791) 743 (93.9) 45 (5.7) 3(0.4)

Note: x? = 72.036 (2 degrees of freedom), p < 0.001, significant correlation.

examination to 93.9% at the follow-up examination conducted
at the age of 3 months. Prescription of prolonged immobilization
to such children can cause necrosis of the femoral head, while
prescription of the courses of intense massage can increase
joint instability.

HD is divided into hip preluxation, subluxation, dislocation
based on the severity of symptoms and prognosis. Congenital
hip displacement is observed in 0.1-0.4% of newborns, while
preluxation and subluxation are 10 times more prevalent
[10, 11]. In our study, congenital hip displacement was
diagnosed in one newborn (0.1%). There is a possibility that
children with congenital hip displacement are transferred to
the specialized orthopedic unit from maternity unit. That is why
these children were not included in our statistics.

The HD diagnosis is based on a combination of clinical
symptoms: Barlow provocative maneuver, the “click” sign
(Ortolani sign), asymmetry of femoral and gluteal folds, limited
hip abduction, lower limb shortening, excessive rotational
movements. The diagnostic value of the symptoms detected
in young children, except for clinical tests for instability and
limb shortening, is 50-80%, since these symptoms are rather
common in children showing no HJ underdevelopment. It is
not always possible to notice the differences in the limb length
in newborns, and provocative tests require good skills. The
diagnostic radiography is highly informative, however, X-ray
diagnosis of HP abnormalities in children in their first months
of life is hampered by the fact that the HJ skeletal system of a
newborn consists partially of the cartilage tissue. Ultrasound
imaging of the HJ in newborns has none of these problems,
that is why it is being used since 1980s [1, 4, 9, 12]. The
method makes it possible to diagnose the most prevalent
acetabular HD that is found in 62% of cases. Stable proximal
femoral dysplasias (abnormalities not resulting in the femoral
head decentering — coxa valga and coxa vara, femoral neck
shortening, rotational dysplasia) rarely respond to conservative
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therapy and require surgical treatment. In young children
with acetabular dysplasia, the HJ deformity is successfully
corrected through adequate conservative treatment (massage,
orthopedic positioning devices, closed reduction of dislocation).
If the disorder is detected in children under the age of 3 months,
it possible to achieve good outcome in 97% of cases [11].
However, there are certain difficulties related to interpretation
of sonography results. Orthopedic traumatologists follow
a common treatment tactics for congenital hip subluxation
and displacement (correspond to the Graf HJ types 3a,b-4)
involving early orthopedic treatment, while the management
algorithm for infants with the HJ type 2b, specifically treatment
duration, is still a matter of debate [1, 6, 12]. Persistent minor
alteration of the head and acetabular arc without apparent joint
instability can later result in orthopedic disorder of the lower
limbs. In our opinion, in this situation, when selecting treatment
tactics, priority should be given to the data obtained during
radiographic diagnosis and follow-up examinations of the child.

CONCLUSIONS

Sonography in infancy is a highly informative method to
diagnose HD due to high prevalence of the disorder among
newborns, low informational content of radiographic methods,
and ambiguity of the examination data interpretation. Analysis
of the results of ultrasound orthopedic screening of infants
has shown that female sex and breech presentation remain
the risk factors of HD development in children, regardless of
the number of births. The majority of children with ultrasound
signs of HD show spontaneous improvement or improvement
following prescription of relaxing massage. In case of
persistent minor alterations of the HJ without apparent joint
instability, the data of radiographic diagnosis and follow-up
examinations of the child become a priority for selection of
treatment tactics.
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