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Background. Dysplasia of hip joints and congenital hip dislocation are common impaired developments in newborns.
Currently, there are common cases of late detection of the disease, failure in treatment, and development of complications,
which is not adequately reflected in the modern literature.

Aim of the study. This study aimed to identify the most common errors during diagnosis and treatment onset in
children with congenital hip dislocation during the first year of life.

Materials and methods. This study is based on a retrospective analysis of the anamnesis history, which is the history of
diagnosis and previous treatment, as well as on clinical, sonographic, radiation, and magnetic resonance examinations
of 250 patients aged 5 months to 2 years. The patients were admitted to the specialized Department of Hip Joint
Pathology of the Turner Scientific and Research Institute for Children’s Orthopedics with a diagnosis of congenital hip
dislocation between 2005 and 2015.

Results and Conclusion. The most common causes of errors during diagnosis of congenital hip dislocation in children
are the lack of examination of the newborn by an orthopedist in the maternity hospital and sonographic screening as
well as an error in its implementation. At the onset of treatment, the use of structures that did not provide the optimal
position for repositioning the femoral head was noted as well as late indications for primary surgical treatment in cases
of unreducible hips.

Keywords: congenital hip dislocation, dysplasia of hip joints, diagnosis, treatment.

OWNBKN AUATHOCTUKU U HAHAAA KOHCEPBATUBHOIO
AEYEHUSA AETEW C BPOXAEHHBIM BbIBUXOM BEAPA
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AKTyanbHOCTD. [lycmmasus Ta3o0epeHHbIX CYCTaBOB U BPOXK/IEHHDIN BBIBUX Oefjpa — YacTO BCTpevalol[ascs aHo-
ManusA pasBUTHA Y HOBOPOXKHEHHBIX. [lo-IIpe>kHeMy He pelIkM CTydau IIO3[JHETO BBIABIEHUS 3a00/NeBaHVsA, Heyaaun
B JIUEHNI VI Pa3BUTHE OC/TIOKHEHMI, YTO He HAXOAUT JO/DKHOTO OTPa)KEHNA B COBPEMEHHOI JUTepaType.

Iens MccnemoBaHMA — BBIABUTH HayboJee pacIpOCTpaHEHHbIe OMIMOKM Ha 9TallaX AMATHOCTMKM M Hadaja JIeYeHN
IeTelt IIePBOTO TOfjA SKU3HM C BPOXKAEHHBIM BBIBIXOM Oefpa.

Matepuansl u MeTofpl. PaboTa OCHOBaHA Ha PETPOCIEKTMBHOM aHa/NM3e JAaHHBIX aHAMHe3ad: MCTOPUU AUATHOCTHU-
KU U HPefLIeCTBYIONIETO JIeYeHNsA, a TaKXKe KIMHUYECKOTo, COHOTPauIecKoro, 1y4eBoro, MarHUTHO-Pe30HaHCHO-
ro MeTofoB ob6cmenoBaHusA 250 MalMeHTOB OT 5 Mec. O 2 JIeT, IMOCTYIUBIINX B CHEI[MaTM3MPOBAaHHOE OTHEeTIeHNE
narooruu tazobegpennoro cycrasa OIBY «HMION um. [V. TypHepa» ¢ AMarHo3oM «BpOXKIEHHBIN BBIBUX Oefpar
B 2005-2015 rr.

Pesynbrarsr. Hanbosee pacnpocTpaHeHHBIMU IPUYMHAMM OLIIMOOK HAa 3Tale AMATHOCTUKY BPOXKIZEHHOTO BBIBMXA
Oenpa y feTeil ABIAIOTCA OTCYTCTBME OCMOTPA HOBOPOXKIEHHOTO OPTOIEIOM B POJOME U MpOBefeHNs coHorpadu-
YeCKOrO CKPMHIHIA, a TAaKXXe IOTPEUIHOCTM B €ro BbiMonHeHuu. IIpy Hayase je4eHUs OTMEYAIOCh MCIIONIb30OBaHME
KOHCTPYKILNMII, He oOecrednBalolUX ONTUMAaIbHOE ITOJIOKEeHNe M/ BIIPAaBJIeHNA TOJOBKU Oefipa, a TakKe MO3IHAA
YCTaHOBKA ITOKAa3aHMII K NEPBUYHOMY XMPYPIUYeCKOMY JIEYeHNIO B CIy4asX HeBIIPaBMMBIX BBIBUXOB Oefpa.

KiroueBbie cmoBa: BpOXX[eHHbIT BBIBUX Oefpa, AMCIIa3ns Ta300efpeHHbIX CYCTABOB, JUATHOCTHKA, TT€UEHIIe.
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Introduction

Dysplasia of hip joints (DHJ) and congenital
hip dislocation (CHD) are common development
abnormalities in newborns and two of the main causes
of early coxarthrosis and disability of patients [1-4].

DHJ includes a wide range of anatomical changes
that arise from disorder of normal hip development
during embryonic, intrauterine, and infant growth
periods [5-7]. The incidence rate varies from 1.7
to 35 cases per 1000 newborns and depends, inter
alia, on age at the time of the study and application
of diagnostic methods. It is believed that the “true”
prevalence of DHJ requiring treatment is 5-10 cases
per 1000 newborns [8-10].

The problem of diagnosis and treatment of
children with DHJ and CHD is given much attention
in modern scientific literature. It is indisputable
that long-term treatment success for children
with hip dislocation depends on early diagnosis
of the condition and maintenance of concentric
repositioning in the first weeks and months of a
child’s life [4, 10-16].

Nevertheless, cases of late pathology detection,
treatment failure, and complication development
are still common, which, however, is not adequately
reflected in modern literature.

The aim of the study was to identify the causes
of the most common errors at the stages of diagnosis
and treatment initiation in children with CHD in
the first year of life.

Materials and methods

The work was based on a retrospective analysis
of the history data: the history of diagnosis and
previous treatment as well as clinical, sonographic,
radiation, and magnetic resonance methods of
examination of 250 patients ranging in age from
5 months to 2 years. These patients were admitted
in the specialized department of the hip joint
pathology of the Turner Scientific and Research
Institute for Children’s Orthopedics with CHD
diagnosis in 2005-2015 from various regions of the
Russian Federation. All patients required surgical
treatment. In a detailed analysis of the history and
previous examination of children as well as our
own intraoperative data, we tried to establish the
factors that resulted from the failure of conservative
measures at the prehospital stage.

Results and discussion

For the convenience of presenting the material,
we considered the data obtained in accordance with
the order of scheduled orthopedic examinations of
a child in the first year of life.

1. The neonatal period

In typical “dysplastic” hip dislocation cases, the
main diagnostic problems at this stage were the
following. Early detection of hip joint pathology
in children in the first month of life was often
performed not by orthopedists but by neonatologists
and pediatricians, who are not always sufficiently
aware of the problem’s complexity. In the maternity
hospital, only 5 (2%) children were examined by an
orthopedic surgeon. When performing a planned
examination of a newborn to exclude orthopedic
pathology, insufficient attention was paid to children
from the risk groups. According to modern data,
the most significant factors that cause an increased
risk of DHJ and CHD are burdened familial history
(hip joint disorders in close relatives), pelvic
presentation, female sex, first child, large fetus
(weight >4000 g), hypamnion, toxicosis, intrauterine
growth retardation, symptomatic torticollis, and
clubfoot [5, 17-23].

Clinical examination of the hip joints of a
newborn was often not performed or was limited
only to the assessment of hip abduction (75%).
Newborns with a suspicion of instability or
dislocation of the hip, even with a clear clinical
symptom in the form of a “click” symptom and
restriction of hip abduction (56 children, 22.4%),
were sent to a scheduled consultation with an
orthopedist or a surgeon with a diagnosis of DH]J,
not at once but at the age of 1 or even 3 months of
life. That is, there was a loss of time, a tactical error,
because treatment in this “golden period” was not
performed.

The most significant clinical signs of the
condition that can be detected in a child in the
neonatal period are positive results of Ortolani
and Barlow tests. In this case, it was precisely the
provocative Barlow maneuver that helped to assess
the stability of the femoral head position in the
cavity [24]. As a rule, the limitation and asymmetry
of hip abduction, as well as relative shortening of the
limb and excessive rotation of the hips, prevail only
later. Even in the absence of clinical symptoms in
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children with a combination of several risk factors
for DHJ and CHD, we considered it necessary to
perform a repeated one-two-time examination
(ultrasound, X-ray) of the hip joints in the first half
year of life. Diagnosis of high hip dislocation cases
present at the time of birth, as a rule, does not cause
difficulties, given the characteristic clinical pattern
of the condition.

2. Diagnosis and treatment in the period
of 1-3 months

The clinical picture in a child with CHD during
this period becomes clearer: the restriction of hip
abduction, limb shortening, and increase in internal
and/or external hip rotation.

In recent years, due to the propagation of early
sonographic screening of the hip joints, it became

Fig. 1. Differences in the sonographic pattern,

depending on the position of the sensor in the study

of the hip joint: a — anterior inclination of the sensor;

b — correct position of the sensor; ¢ — posterior
inclination of the sensor

possible to diagnose CHD in a timely and reliable
manner. Sonographic examination together with a
clinical examination in the child in the first weeks of
life with CHD enables, in most cases, identification
of pathology and start early treatment [25-30].
Sonography according to the method by R. Graf
(1984) is an accurate method of diagnostics, only
if the author’s recommended technique of the study
and evaluation of the results were strictly observed.

In our study, 56 children (22.4%) did not undergo
a sonographic screening examination. Common
errors in diagnosis in this age group were the errors
in performing a planned ultrasound examination
(47%). In estimation of the presented sonograms, it
was found that errors in the examination technique
were most often noted as incorrect placement and
position of the sensor, such as inclination in the
ventrodorsal or craniocaudal direction and incorrect
visualization of anatomical landmarks, which made
it impossible to correctly measure the angular
parameters of the hip joint (Fig. 1). In this case, the
deviation of the baseline from the vertical leads to
errors in measuring the angles of alpha and beta.

Orak et al. (2015) describe an interesting
observation; they analyzed the examination data of
the hip joints of one child, which was performed
by four different specialists. As a result of the study,
contradictory conclusions about the development
of the joint were obtained. The values of the alpha
angle were 71, 57, 68, and 72 degrees; the values
of the beta angle were 52, 49, 55, and 54 degrees
[31]. Differences in the figures obtained resulted in
the establishment of a different sonographic type of
joint, requiring treatment in one case and follow-up
in another.

Therefore, sonograms taken in violation of the
examination technique should not be subjected to
analysis, because this leads to underdiagnosis or
overdiagnosis of the condition. This unjustifiably
prescribed treatment in itself can cause complications
[26, 31, 32]. In approximately a third of our
observations, the results of ultrasound examination
of the hip joints were presented only descriptively,
without measuring the angular parameters and
classification of the hip joint type. Insufficient
training of the orthopedist and specialist performing
the examination resulted in the fact that the final
conclusion about the degree of violation of the ratio
in the hip joint and, accordingly, the determination
of the treatment tactics were postponed until the
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radiography was performed after 3-4 months of age.
Therefore, CHD was diagnosed in only 82 children
(32.8%) in the first 3 months of life.

The most common mistake in treatment of
children with hip dislocation in this age group was
the use of therapeutic measures that were inadequate
to the nature of the pathology (105 children, 42%),
in particular:

(1) the use of massage, gymnastics, physiotherapy,
and chromotherapy without fixing the lower limbs
with orthopedic structures in established congenital
subluxation or dislocation of the hip, which naturally
led to the progression of anatomical changes in the
joint;

(2) the use of removable structures that did
not provide the optimal position for repositioning
(bending in the hip joint was 95-105 degrees, dosed
abduction was 45-60 degrees), such as the Vilensky
splint, the Lange bandage-spreader, and the Frake
soft pillow.

3. Diagnosis and treatment in the period
of 3-6 months

As a rule, in children of this age group, an X-ray
examination enables to unequivocally answer the
question of the nature of violations of the hip joint
ratios [33, 34]. For the X-ray diagnosis of violations
of the hip joint ratios, the Hilgenreiner scheme
(Hilgenreiner N., 1925) is widely used (Fig. 2).

Further, the modified Tonnis scheme (2015) is
simple and easily reproducible in practical terms. It
enables determination of the radiographic type of

H-line
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e
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Fig. 2. Hilgenreiner scheme. Determination of the
acetabular index and height, h

the hip joint in the absence of a focus of ossification
of the femoral head epiphysis [35] (Fig. 3).

The basic errors in performing the radiographic
examination were skewed pelvis and external
rotation of the lower limbs.

In analyzing the ongoing treatment, as well
as treatment of children in the 1-3-months age
group, most often we noted the use of orthopedic
structures and procedures that are inadequate to the
nature of pathology.

At the time of admission to the institute,
135 (54%) children had symptoms of femoral
head dystrophy of varying severity, according to
the Kalamchi and MacEwen classification [36].
Impaired blood circulation in the femoral head and
neck causes postposition avascular necrosis of the
femoral head (ANFH). This complication can occur
with any treatment method of CHD; according to
the literature, its frequency is 3%-70% [5, 36, 37].
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Fig. 3. Modified Ténnis scheme. Determination of the radiographic type of the hip joint,
depending on the location of the point of the femoral head center (H-point)
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Damage to the growth zones of the proximal femur
in the child, because of ischemia or necrosis in
the hip joint, leads to shortening of the neck and
limb, as a whole, and multiplanar deformities of
the proximal femur. This causes the development
of early deforming arthrosis of the hip joint and
sharply worsens the disease prognosis [3, 5, 25, 36,
38].

In our observations, the main reasons for
ANFH development in the conservative treatment
of children with CHD were the following: (1)
absence of pre-reposition preparation; (2) one-stage
attempts at closed hip repositioning; (3) fixation
in the orthopedic structure with excess abduction
in the hip joints, close to 90 degrees [37, 39]; (4)
prolonged fixation in orthopedic structures in the
absence of the femoral head repositioning; and (5)
multiple attempts at closed hip abduction.

It is necessary to focus on the early clinical signs
of the possible development of aseptic necrosis of
the femoral head with conservative treatment. In
the first two to three days after the installation of
the orthopedic structure, the child appears anxious
for several hours, refuses food, and has signs of
painful contracture (lack of active limb movements,
soreness of passive movements, swelling of the
joint area, discoloration of the skin). In such cases,
it is necessary to remove the structure, prescribe
painkillers and non-steroid anti-inflammatory
medications, and use warm baths several times a
day and relaxing massages [37, 40, 41].

If such clinical manifestations have occurred,
despite the pre-reposition preparation and in
provision of an optimal position for repositioning,
we consider it advisable to refrain from further
attempts at closed repositioning.

4. Diagnosis and treatment at the age
of 6-12 months

The main problem in the treatment of children
in this age group is late diagnosis and treatment.
Anatomical reasons for the impossibility of
repositioning in the dysplastic hip joint are well
known and are caused by a complex of soft-
tissue formations in the lower parts of the cavity:
the capsule of the joint and the tendon of the
lumboinguinal muscle; the transverse ligament of
the cavity and the round ligament of the hip; and the
shortening of the muscles with a high displacement
of the femoral head. Without treatment, the listed

anatomical changes are aggravated with the growth
of the child.

An important aspect of the problem is the issues
of differential diagnosis of the disease, namely, the
early detection of hip dislocations of non-dysplastic
nature [38, 42, 43].

In our observations of 32 children (12.8 %),
as a result of the examination and taking into
account intraoperative data, it was found that the
violation of the hip joint ratio and femoral head
displacement were not associated with a typical
underdevelopment of the acetabulum. A number
of pathological conditions in children in the first
months of life can be mistakenly regarded as
congenital dysplastic hip dislocation. The most
common of these are congenital teratogenic hip
dislocation (13 children) and hip dislocation due to
the consequences of septic arthritis (hematogenous
osteomyelitis, 19 children).

The formation of teratogenic (embryonic) hip
dislocations occurs in the early intrauterine period.
Such dislocations are characterized by a significant
limitation of hip abduction and a sharp tension of the
hip adductors, marked contractures, and shortening
of the muscles. Often dislocations can be bilateral
and combined with other malformations. Diagnosis
of cases of high teratogenic hip dislocations present
at the time of birth, as a rule, does not cause
difficulties, given the characteristic clinical picture
of the disease. A more complex problem is the
diagnosis of hip dislocations in arthrogryposis-
like diseases, when contractures and deformities of
other joints, particularly in a child in the first year
of life, are absent or expressed minimally. According
to the literature, hip joint damage in these cases is
observed in 28%-90% of cases [44]. Hip dislocation
is accompanied by various hip joint contractures;
the muscles surrounding the joint are shortened
and fibrously regenerated. The acetabulum is usually
small, and the femoral neck is shortened. The early
neoarthrosis formation is typical [45].

Given the described changes in soft tissues,
conservative treatment of such patients, aimed
at achieving repositioning, is ineffective. ANFH
after closed hip repositioning is observed in
60%-100% of cases; relaxation and stiffness are
frequent. The use of conservative procedures in
such situations can be aimed only at prevention
of the contraction aggravation and preparation
for surgical treatment.
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Fig. 4. Radiographs of patient P, age 5 months: a, b — before surgery (multiplanar hip

deformity on the right, hip dislocation on both sides); ¢ — after surgery; d — 1 year after
the onset of surgical treatment

One of the observations is provided below.

Fig. 4 displays the radiographs of a patient
P, who came to us at age 5 months with an
X-ray pattern of bilateral hip dislocation and a
multiplanar deformity of the right femur on the
right (caused due to fracture of the femur as a result
of unsuccessful attempts at closed repositioning)
(Fig. 4, a, b). The restriction of movement in the hip
joints was clinically defined (abduction and rotation
of the hips). No contractures and deformities of
other joints were revealed. We started surgical
treatment on the left (open hip repositioning) at
7 months of age. (Fig. 4, ¢). Intraoperatively, by
the characteristic changes in soft tissues and the
regeneration of muscles, the non-dysplastic nature
of hip dislocation was confirmed. To restore the
femoral head in the center of the cavity, it was
necessary to perform an extensive capsulotomy
and tenotomy of subspinal muscles and external
rotators. On the right, an open hip repositioning
was performed in combination with corrective
osteotomy of the hip and intervention on soft

tissues (Fig. 4, d). We associated complications of
conservative treatment methods, particularly, with
the impossibility of hip repositioning using these
conservative methods.

In the case of pathological “distensible”
hip dislocation (caused due to hematogenous
osteomyelitis), exudate accumulates in the joint
cavity, which leads to a stretching of the capsule,
an increase in intra-articular pressure, and
displacement of the femoral head from the cavity.
If decompression, sanitation of the purulent focus,
and evacuation of the exudate are not performed
in a timely manner, and there are no orthopedic
measures, then a full, “established” pathological
dislocation of the hip occurs. In the joint cavity, an
interponate is created in the form of synechiae and
extensive cicatricial proliferation.

In some cases, when the condition is inapparent
in young children, the diagnosis may be difficult,
because typical symptoms and signs of the
condition, as well as obvious destructive changes
in the proximal femur, may be absent. Such a
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Fig. 5. Radiographs of patients with pathological hip dislocation. Foci of bone tissue destruction and
deformity of the proximal femur are shown

pathological hip dislocation can be mistakenly
regarded as congenital.

A thorough history of these patients can
reveal references to massive antibiotic therapy
in the first days of the child’s life because of
pneumonia, otitis, umbilical sepsis, or acute
epiphyseal hematogenous osteomyelitis. In such
situations, in the acute period, edema, restriction,
and soreness of active and passive movements
in the hip joint are noted locally, particularly
internal hip rotation and the adduction-flexion
contracture in the hip joint.

On the radiographs of the hip joints, which must
be performed in at least two projections (frontal,
according to Lauenstein), besides hip dislocation,
it is possible to detect the periosteal stratifications,
osteoporosis, and foci of bone tissue destruction. The
focus of ossification appears late and is deformed.
The cervical hip is thickened and deformed. The
development of the acetabulum is often intact, and
the acetabular index is slightly altered.

Fig. 5 shows the radiographs of children who
had received long-term conservative treatment in a
primary care facility with no effect and who were
admitted to the institute with a diagnosis of CHD.
From patient history and functional radiographs,
pathological hip dislocation was diagnosed.

As a result of the inflammatory process in the
joint cavity, an interponate is created in the form
of synechiae and extensive cicatricial proliferation.

The intra-articular obstructions formed do not
allow conservative implementation of concentric
hip repositioning. In such cases, primary surgical
treatment is indicated.

The term “unreducible hip dislocation” in the
literature implies the impossibility of achieving
concentric repositioning of the femoral head into
the cavity using conservative methods even at a
relatively early onset of treatment. According to
the literature, this condition occurs in 2-5%-15%
of cases [1, 5-7, 12, 43, 44]. According to our
observations, in the group of unreducible hip
dislocation, the dislocations of the non-dysplastic
nature account for at least 20% of cases.

From a practical point of view, early detection
of unreducible hip dislocations is necessary to not
only avoid unnecessary loss of time in conservative
treatment but also prevent complications,
particularly ANFH.

Further, the “paramedical” aspect of the problem
of conservative treatment in children with CHD
should be mentioned. According to our observations,
due to the poor knowledge of the child’s parents
about the severity of the pathology or other
causes, in approximately 20%-25% of cases, certain
violations of the prescribed recommendations on
the mode of wearing orthopedic structures were
noted [40]. As a result, the repositioning was not
achieved or was unstable, and negative treatment
dynamics were noted.
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Conclusion

The most common causes of errors in CHD
diagnosis in children are the lack of examination of
the newborn by an orthopedist in the maternity unit
and sonographic screening as well as the error in
its implementation. At the beginning of treatment,
the use of structures was noted, which did not
provide the optimal position for repositioning
the femoral head as well as the late setting of
indications for primary surgical treatment in cases
with unreducible hip dislocations. The analysis
of the main errors in diagnosis and treatment of
children with a hip dislocation will be useful for
practicing orthopedists. Reducing the frequency of
diagnostic errors will enable improve the results of
patient treatment.
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