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ABSTRACT

BACKGROUND: Early diagnostics of hip dysplasia in newborns are important medical and social problems because untimely
treatment of these children leads to severe irreversible pathological disorders of the hip joint, dysplastic coxarthrosis, and
consequently disability. Anamnesis data of patients from the Department of Hip Pathology of H. Turner National Medical Re-
search Center for Children’s Orthopedics and Trauma Surgery show that late diagnoses of the dysplastic pathology of the hip
joint are not rare, which does not tend to decrease in number.

AIM: To identify and analyze the causes of the late diagnosis of dysplastic hip joint pathology in newborns in the Russian
Federation.

MATERIALS AND METHODS: Statistical data from 64 regions of the Russian Federation were collected and analyzed to study
the causes of untimely diagnosis of dysplastic hip joint pathology in newborns.

RESULTS: According to the information received, 3,456,207 children were born in 64 regions of the Russian Federation be-
tween 2019 and 2021. Of these children, 108,737 (3.1%) were diagnosed with hip dysplastic pathology of varying severity
(acetabular dysplasia, subluxation, and dislocation), and 3,943 cases (3.6%) had untimely diagnosis.

CONCLUSIONS: Late diagnosis is primarily caused by the untimely appearance of patients for ultrasound screening and
initial examination by an orthopedist. The secondary reason is the understaffing of medical organizations with specialists—
orthopedists and specialists in Doppler ultrasound examination. To reduce the number of cases of late diagnosed or missed
dysplastic hip pathologies and improve the quality of orthopedic care for children in the Russian Federation, strengthening
health education must be recommended among parents and staff of medical organizations with orthopedic and ultrasound
specialists.
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HayuHas ctatba

AKTyanbHble npo6nemMbl AUArHOCTUKU AUCNNA3UU
TasobeApeHHOro cyctaBa y aetei rpyaHOro Bospacta
B peruoHax Poccuickoit Depepauuu

B.E. backos, C.B. Buccapuonos, M.C. ®ununnosa, B.M. Kenuc, .11. boptynés

HauvoHanbHbIN MEAVLIMHCKIIA MCCNEA0BATENbCKUIA LIEHTP AETCKOW TpaBMatonorumn u optoneamu umenm [N. TypHepa, CaHkT-leTepbypr, Poccus

AHHOTALMA

06ocHoeaHue. Bonpochl paHHel AMarHOCTUKM AUCTIa3umn Ta3obefpeHHOro cycTaBa Y [eTell pyAHOro Bo3pacTa — BaXHas
MeMKO-coLManbHas npobneMa, TaK Kak HECBOEBPEMEHHOE JIEYEHUE 3TOW KaTeropuu AeTeil MPUBOAMT K TAXKENbIM Heob-
paTUMbIM NATONOrMYECKUM HApYLLEHUAIM CO CTOPOHbI Ta30befpeHHOro CycTaBa, pasBUTUIO AMCMACTUMHECKOTO KOKCApTpo3a
W, KaK pesynbTat, MHBanuausaumu pebeHka. [laHHble aHaMHe3a NaLMeHToB OTAeNeHUs NaTonorim TasobespeHHbIX CycTaBoB
HMWL, netckoii TpaBMatonorum u optoneauu uM. LU. TypHepa noKasbiBaloT, 4TO Cly4an MO3LHEN OUArHOCTUKM OMUCTNIACTM-
YeCKoM naTonoruv Ta3obepeHHoro cycTaBa OTHIOAb He PELKOCTb M TEHAEHLMM K CHUMEHMIO UX KONMYeCTBa He Habniopaetcs.
Llese — BbISBUTL M NPOAHANWU3UPOBaTh NPUYKHBI MO3AHEH OUArHOCTUKW OMUCNNAcTUYECKON naTonorun TasobepeHHoro cy-
CTaBa Yy [ieTeil rpyaHoro BospacTa B pernoHax Poccuiickoii Oepepaumu.

Mamepuanel u Memodsl. C Lenbio U3yYeHUs NPUYMH HECBOEBPEMEHHOW AMarHOCTUKU AMCNNAcTUYECKOW NaTonoruu Taso-
BeapeHHbIX CYCTaBOB Y AeTel rPyAHOro Bo3pacta cobpaHbl U M3y4eHbl CTaTUCTUHECKME [aHHble U3 64 pernoHoB Poccuickon
®epnepaumm.

Pesynemamel. CornacHo nony4eHHon uHGopMaumm B 64 pernoHax PO B nepuog, ¢ 2019 no 2021 r. poaunucs 3456 207 peten.
N3 Hux y 108737 (3,1 %) amarHocTvpoBaHa AUCnnacTUYecKas naTtoiorus Ta3obefpeHHOro cycTaBa pa3iuyHoON CTENEHM TAXe-
cTv (aueTabynspHas ouUcnnasus, NoABbLIBUX, BbIBUX), NpuyeM B 3943 cnyvasx (3,6 %) amarHocTuKa bbina HecBOeBpPEMEHHOM.
3aknoyenue. OcHOBHas NpUYMHA MO3AHEN AMArHOCTUKM — HECBOEBPEMEHHas SIBKA MaLMEHTOB Ha YIbTPa3ByKOBOM CKpM-
HWHI ¥ NEPBMYHbIA 0CMOTP opToneaa. BTopas npuumMHa — HEAOYKOMNNEKTOBAHHOCTb MEAULIMHCKUX OpraH13auuii cneumani-
CTaMM — BpayaMu-opToneAaM1 U BpadaMm YrbTpa3BYKOBOM AUArHOCTUKM. C LieNblo YyMeHbLLEHWS KONMYecTBa CyyaeB no3g-
HO AWarHOCTMPOBAHHOM UMW HEBbISIBNEHHOW AMCMIACTMYECKOW NaTonoruv Ta3obepeHHoro CycTaBa U MOBbLILLEHWS KauecTBa
OKa3aHWA OpTONEeAMYECKON NOMOLLM AeTAM Poccun peKoMeH[0BaHO YCWUIUTb CaHUTapHO-NPOCBETUTENBCKY0 paboTy cpeam
pOLUTENEl U JOYKOMMN/IEKTOBaTb MeMLMHCKWE OpraH13aLmm BpayamMu-opToneLaMm 1 BpaiaMu YbTPasByKOBOM ANarHOCTUKM.

KnioueBble cnoBa: gety; T3306E,U,p9HHbIl7I CyCTaB; pMcnnasua; ouarHoCTuKa.
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BACKGROUND

Hip stability disorders of dysplastic genesis are detected
in 0.15-4.45 cases per 1000 newborns [1-7].

The development of hip dysplasia in children is primarily
determined by the initial severity and progression rates of
congenital diseases. Failure to provide timely and adequate
comprehensive conservative treatment for these children can
lead to severe, irreversible pathological disorders of the hip
joint, resulting in dysplastic coxarthrosis and ultimately
disability. Early diagnosis of hip dysplasia in newborns
and comprehensive conservative therapy are important
medical and social issues. Numerous studies have focused
on the diagnosis and treatment of pediatric patients with
dysplastic hip stability disorders [8—14].

The Turner National Medical Research Center for
Pediatric Traumatology and Orthopedics of the Ministry of
Health of Russia has conducted long-term clinical studies
demonstrating the effectiveness of functional splints in
the conservative treatment of children with hip dysplasia.
The average treatment period was twice the patient’s age at
the time of treatment. A study reported that a child's potential
for hip joint predevelopment significantly decreased when
they began to walk independently at approximately 1 year of
age. After 1.5 years of age, conservative therapy becomes less
effective, and surgery may be the only cure. Early diagnosis
and comprehensive conservative treatment of dysplastic hip
pathologies in newborns can lead to positive outcomes in
96%-98% of cases, although the treatment period may be
longer and less effective for older children [15].

Radiological examination provides completely reliable
information about the development of the hip joint. However,
because of the high radiation exposure, it cannot be used as
a screening method.

In 1980, Prof. R. Graf, an Austrian orthopedic surgeon,
proposed a method for ultrasound screening of hip joints.
Currently, ultrasound screening of hip joints is a universally
recognized method because of its high informativeness
and ease of use. The method has a reliability rate of >75%,
with 25% of errors attributed to overdiagnosis. Therefore, it
is highly unlikely that any pathology will be missed using
this method. However, overdiagnosis of the disease is quite
common, leading to unjustified and unnecessary treatment.

Currently, no consensus has been established on
the optimal age for the ultrasound examination of newborn
hips. Some proposals suggest screening in maternity
hospitals. However, ultrasound screening at an early age,
when approximately 20% of newborns have physiologically
immature hip joints, may lead to diagnostic errors and require
repeat examinations at a later age. Newborns with muscle
hypertonicity may be overdiagnosed with hip pathology,
leading to unnecessary treatment, increased costs, and
burden on the healthcare system [16, 17].
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According to Tan et al. (18), hip ultrasound examination
performed before the fourth week of life is unreliable, as
evidenced by the low correlation between ultrasound and
radiographic data 1 year later. The authors suggest that
the best results, without false-positive diagnoses, were
obtained when children were examined from 5 weeks of
age. Gokharman et al. found that ultrasound data at 8 weeks
of age were more similar to control ultrasound data at
12 weeks of age, which was accepted as a reference test,
than ultrasound data at 4 weeks of age [19].

In the Netherlands, selective ultrasound screening
is performed at 3 months of age if risk factors for hip
dysplasia are present or earlier if clinical hip instability
is detected during the clinical examination performed at
1 week, 1 month, and 3 months of age at a pediatric out-
patient clinic [20].

The authors generally advise against ultrasound screen-
ing before 6 weeks the age of, except in cases of clinical dis-
location of the femoral head. This is because the physiologic
hypermability of the hip joints caused by maternal estrogen
disappears only by this period [21, 22].

Therefore, no agreement has been made on the best time
to perform hip ultrasound screening in newborns, and further
research is needed.

The Russian Federation has established medical care
standards for its population, which regulate the timing of
orthopedic screening and newborn examinations. At 1 month
of age, ultrasound screening of the hip joints is performed,
followed by an orthopedic examination at 3 months of
age. If hip joint pathology is detected during ultrasound
screening, seeking orthopedic consultation as soon as
possible is important. Analysis of patient history data from
the Department of Hip Joint Pathology of the Turner National
Medical Research Center for Pediatric Traumatology and
Orthopedics revealed that late diagnoses of dysplastic
changes of the hip joint are common. Unfortunately, no trend
toward reducing their frequency was observed.

The aim of this study was to identify and analyze
the causes of delayed diagnosis of dysplastic hip joint pa-
thologies in infants in the Russian Federation.

MATERIALS AND METHODS

A questionnaire was designed to gather information from
orthopedic doctors in the Russian Federation to investigate
the reasons for the delayed diagnosis of dysplastic hip joint
pathologies in infants. Statistical data from 64 regions of
the Russian Federation were collected and analyzed based
on the following indicators:

+  Number of children born in regions of the Russian Fed-

eration for 2019-2021
+  Number of identified cases of dysplastic hip joint patholo-

gies (dysplasia, hip subluxation, and hip dislocation)
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+ Number of cases of delayed diagnoses of congeni-
tal hip joint pathologies in children aged 3 months to
1 year, including the reasons for the delay (such as
untimely appearance, diagnostic errors, and undetected
reasons)

+ Number of cases of extremely delayed diagnoses of
congenital hip pathologies (pathologies diagnosed at
the age of 1 year and older) and the reasons for the
delay (late presentation, diagnostic error, and undetect-
ed causes).

Delayed diagnoses were divided into two categories based
on the effectiveness of conservative treatment depending on
the age of the child:

— Late diagnosis: the pathology is detected in children
aged 3 months to 1 year when conservative treatment
is still possible with positive results.

- Extremely late diagnosis: the pathology is detected
in patients aged 1 year or older, which often requires
surgical treatment.

« Number of cases of late ultrasound screening of hip joints
(>1 month from birth) and reasons for the delay (late ar-
rival, absence of ultrasound machine, absence of ultra-
sound doctor, and undetected reasons)

+ Number of cases of late initial examination by an ortho-
pedist (>3 months from birth) and reasons for the delay
(late appearance, absence of a doctor, and unknown rea-
sons).

Cases of late diagnosis without documentation of
the underlying pathology were among the undetected causes.

RESULTS

Between 2019 and 2021, 3,456,207 children were born in
64 regions of the Russian Federation. Of these, 108,737 (3.1%)
children were diagnosed with dysplastic hip joint pathologies
of varying degrees of severity, including acetabular dysplasia,
subluxation, and dislocation, which is consistent with
literature data.
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Table 1 presents the number of children born and
diagnosed with dysplastic hip joint pathologies in the Russian
Federation.

On average, in all federal districts of the Russian
Federation, the frequency of dysplastic hip joint pathologies
is approximately the same, except for the North Caucasus
Federal District, which is explained by the endemicity of this
disease in this region.

Table 2 shows the number of cases of late and extremely
late diagnoses of dysplastic hip joint pathologies in children
born in the Russian Federation in 2019-2021.

The comparative analysis of the indicators for late and
extremely late diagnoses of dysplastic hip joint pathologies
in children across eight federal districts of Russia revealed
that the Far Eastern Federal District had the highest number
of cases of late diagnosis with 218 cases (8.1%) and
27 cases (1.0%) of extremely late diagnosis out of the total
2692 identified cases of hip dysplasia during the analyzed
period. Identical rates of extremely late diagnosis were
reported in the North Caucasus (1.1%) and Siberian (0.8%)
districts. The Urals and Central districts exhibit the lowest
rates of late (0.6% and 1.4%, respectively) and extremely
late (0.2% and 0.2%, respectively) diagnoses of hip joint
pathologies. In the remaining districts, the situation was
similar, with late diagnostic rates of dysplasia ranging from
2.8% to 4.6%. Overall, late and extremely late diagnoses
occurred in 3.9% of cases, with a total of 108,737 cases of
dysplastic hip joint pathologies detected.

In the analysis of the reasons for the late diagnosis
of dysplastic hip joint pathologies, the most common
causes were delayed ultrasound screening of the hip joints
(35.8%) and a consequent delay in primary orthopedic
examination (34.5%). Unspecified reasons for late diagnosis
of dysplastic hip joint pathologies were reported in 29.7% of
the cases. The distribution of the causes of late diagnosis is
shown in Figure 1.

After identifying the three main reasons for late and
extremely late diagnoses of dysplastic hip joint pathologies,

Table 1. Distribution of children born and diagnosed with dysplastic hip joint pathologies in the federal districts of the Russian Federation

Federal District Number of children born

Number of children with identified dysplastic hip joint

Incidence, %

of the Russian Federation in 2019-2021 pathologies
Central 999,962 22,778 2.3
Northwestern 316,899 12,160 3.8
Southern 380,701 8015 2.1
North Caucasus 270,716 33,403 12.3
Volga 488,365 16,230 3.3
Urals 378,334 7720 2.0
Siberian 403,208 5,739 1.4
Far Eastern 218,022 2,692 1.2
Total 3,456,207 108,737 3.1
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Table 2. Frequency of late and extremely late diagnoses of hip dysplasia in the federal districts of the Russian Federation

Federal District of the Russian Federation

Late diagnosis of hip dysplasia,

Extremely late diagnosis of hip dysplasia,

n (%) n (%)
Central 316 (1.4) 42 (0.2)
Northwestern 445 (3.7) 63 (0.5)
Southern 225 (2.8) 48 (0.6)
North Caucasus 1540 (4.6) 359 (1.1)
Volga 514 (3.2) 68 (0.4)
Urals 49 (0.6) 19(0.2)
Siberian 264 (b.6) 46 (0.8)
Far Eastern 218 (8.1) 27 (1.0)
Total 3571 (4.0) 672 (0.8)

the circumstances that led to the violation of the diagnostic
protocol were analyzed.

Figure 2 presents data on the reasons for delayed
ultrasound screening of hip joints (35.8%) in all analyzed
patients in the Russian Federation.

In 56.7% of cases, patients attended their appointments
late. In 25.4% of cases, a long waiting list for hip ultrasound
screening was due to insufficient staffing of medical
organizations with ultrasound physicians and/or machines.
In 17.9% of cases, the reasons for the delay could not be
determined.

Delayed ultrasound screening occurred for various
reasons. Table 3 presents data on the reasons for delayed
ultrasound screening by federal districts of the Russian
Federation.

As shown in Table 3, the primary cause of delayed
ultrasound screening in all federal districts of the Russian
Federation is a child's untimely appearance for examination.
The issue of insufficient ultrasound physicians and/or
machines is particularly pronounced in the Northwestern,
North Caucasus, and Urals districts compared with those in
other regions. A similar, albeit less significant, problem is
observed in the Siberian Federal District.

Figure 3 presents data on the reasons for the delayed
initial examination by an orthopedist, which occurred in 34.5%
of cases among all the analyzed patients in the Russian
Federation.

In 47.2% of cases, patients missed their appointments,
whereas in 29.5% of cases, no orthopedist was available in
the medical organization. The reason for the delay was not
identified in 23.3% of the cases.

Table 4 presents data on the reasons for the delayed
examination of children by an orthopedist in the federal
districts of the Russian Federation.

Based on the presented data, patients’ late arrival late
for appointments is the primary cause of the delayed ex-
amination of children by an orthopedist in all federal dis-
tricts. This issue is particularly prevalent in the Southern,

Far Eastern, Volga, and Central districts. The North Caucasus
Federal District is of particular concern because of a sig-
nificant shortage of orthopedists and a high incidence of
hip dysplasia among patients. To compensate for the short-
age of doctors, specialists from the “anchor” institution is
brought in for examinations, and contracts are made with
private medical centers. In addition, children receive ex-
aminations from orthopedists or surgeons who specialize in
treating adults.

29.7%

34.5%

M Delayed ultrasound screening
i Delayed initial examination by an orthopedic surgeon
M Undetected reasons

Fig. 1. Reasons for the late and extremely late diagnoses of dys-
plastic hip joint pathologies

17.9%

0,
25.4% 56.7%

® Untimely appearance
i Absence of ultrasound machine/ultrasound physician
M Undetected reasons

Fig. 2. Reasons for the delayed ultrasound screening of the hip
joints. US, ultrasound; USG, ultrasonography
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Table 3. Distribution of reasons for delayed ultrasound screening of children by federal districts of the Russian Federation

Federal District
of the Russian Federation

Untimely appearance
of patients, %

Absence of US machine/

USG physician, % Undetected reasons, %

Central 82.7
Northwestern 53.8
Southern 80.2
North Caucasus 53.5
Volga 91.4
Urals 63.8
Siberian 65.6
Far Eastern 82.5

15.1 22
24.9 213
2.3 17.5
27.6 18.9
22 6.4
23.9 12.3
178 16.6
7. 10.4

Note. US. ultrasound examination; USG. ultrasonic diagnostics.

Table 4. Distribution of the reasons for the delayed examination of children by an orthopedist in the Russian Federation

Federal District
of the Russian Federation

Untimely appearance
of patients, %

Absence of an orthopedist, % Undetected reasons, %

Central 80.7 15.9 3.3
Northwestern 72.8 19.3 789
Southern 92.2 2.4 5.4
North Caucasus 30.9 44.1 24.9
Volga 82.3 8.3 93
Urals 78.9 8.7 12.3
Siberian 718 15.4 6.7
Far Eastern 85.8 5.7 8.5
The incidence of extremely late diagnosis made at the age DISCUSSION

of 1 year or older is low, accounting for only 0.8% of cases
(n = 672 children). Figure 4 presents data on the reasons for
extremely late diagnosis.

This group requires special attention because all these
patients will need long-term and expensive surgical treatment
in the future. Patients’ untimely appearance at appointments,
which accounts for 79.5% of cases, is the primary reason
for delayed diagnosis. Diagnostic errors were made during
the initial screening and examination in 15.8% of cases,
whereas the reasons for the remaining 4.7% of cases were
not identified.

23.3%

47.2%

29.5%

® Untimely appearance
i Absence of an orthopedist
M Undetected reasons

Fig. 3. Reasons for the delayed initial examination of patients by
an orthopedic surgeon

In the analysis of questionnaire data collected from or-
thopedists in 64 regions of the Russian Federation, the prev-
alence of dysplastic hip pathologies is similar across all
federal districts, except for the North Caucasus Federal
District. The obtained indicators are consistent with litera-
ture data, which suggest that dysplastic hip joint pathologies
occur on average 2.8 times more frequently in the Cauca-
sus. No studies have provided clear scientific explanations
for this endemicity; therefore, further research is neces-
sary [23-25].

4.7%

15.8%

79.5%

m Untimely appearance
i Diagnostic errors
i Undetected reasons

Fig. 4. Reasons for the extremely late diagnosis of hip joint pa-
thologies in children
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Delayed diagnosis of dysplastic hip joint pathologies in
children in the Russian Federation is often caused by patients
arriving late for ultrasound screening and initial examination
by an orthopedist. This issue is particularly prevalent in
the Southern, Far Eastern, Volga, and Central districts.
The reasons for this delay are not yet clear. Geographical
factors, such as remoteness from medical centers, may
influence healthcare access in certain regions, such as
the Far Eastern Federal District. However, attributing this
as the sole explanation for healthcare access disparities in
other regions, such as the Central or Volga districts, is not
objective. When investigating the reasons for children arriving
late for preventive appointments with an orthopedist, most
of the reasons cited were related to household, economic,
or other circumstances. Although most parents are aware of
the possible serious consequences of hip dysplasia, health
education among expectant mothers and young parents is
insufficient.

Delayed attendance for ultrasound screening and
appointments with an orthopedic surgeon can lead to
a delayed diagnosis of the disease, resulting in a longer
period of conservative therapy. In some cases, hip dysplasia
may not be diagnosed until after the age of 1 year, which
almost always requires early surgical treatment.

Early implementation of ultrasound screening in
maternity hospitals during the first week of life cannot be
considered a solution to this issue. International experience
has shown that early ultrasound screening of hip joints
in newborns may increase the false-positive rates and
prescription of unnecessary treatment, increasing the burden
on the healthcare system [16-21].

Late ultrasound screening and newborn examination by
an orthopedist can delay the implementation of an effective
conservative treatment. This can burden the healthcare
system and potentially increase disability among children in
the Russian Federation.

According to medical literature and analysis of indicators
from regions in the Russian Federation, the optimal time for
performing ultrasound examination of a child’s hip joints is
4-8 weeks of age.

Late diagnosis of dysplasia in infants can be attributed to
a lack of personnel and equipment, including subspecialists
such as ultrasonographers (Tables 3 and 4). This issue is
particularly relevant in the North Caucasus Federal District
and the Northwestern, Central, and Siberian districts.
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CONCLUSIONS

In the analysis of the timing of dysplastic pathology detec-
tion in infants” hip joints, late and extremely late diagnoses are
quite common. The most common reason for this phenome-
non is the untimely appearance of patients for appointments.
In addition, a significant number of late diagnoses are due to
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pedists, ultrasonic diagnosticians, and ultrasound machines.

To improve the quality of orthopedic care for children
in the Russian Federation and reduce the number of cases
of late diagnosis or missed diagnosis of dysplastic hip
pathologies, the following measures should be taken:

« Strengthening health education among expectant mothers
and parents and emphasizing the importance of timely
ultrasound examination of the hip joints and examination
of the child by specialized doctors.

« Equipping relevant medical organizations with expert-
class ultrasound machines to detect and treat musculo-
skeletal pathologies.
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loskeletal pathologies.
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