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ABSTRACT

Background and context. The appearance of a bony ankylosis in a preschool child, located at the level of
the hip, is a disabling, extremely severe complication. In the medical literature, this problem was not addressed
directly, and in medical practice, the therapeutic conduct is limited to subtrochanteric directional osteotomies

to correct the position of the pelvic limb and hip endoprosthesis (replacement) surgery in teenagers.

Purpose. The paper compares and presents the effectiveness of surgical treatment in children with complex
forms and severe complications following operated developmental dislocation of the hip. It proposes a
differentiated approach to hip ankylosis and the choice of reconstruction technique, either through reconstitution

of the acetabulum or by constructing a new joint.

Also this communication is to make known two innovative surgical interventions, hip osteoarthroplasty
reconstruction (HOR) and cephalobturator necacetabuloplasty (CN), useful in the treatment of hip ankylosis

in young children.

The two interventions present some data on indications and intra- and postoperatively beneficial effects.

The paper also includes the classification of hip ankylosis, as a useful tool in the choice of HOR versus CN.

There is an indissoluble link between the two surgical interventions and the classification of ankylosis. Knowing

them allows a better understanding of this subchapter and extends the indications for CN.

The classification serves as a guide for practitioners and provides notions about the type and incidence rate
of ankylosis in diseases that affect the hip.

Study design. Analysis and synthesis of data observed in a period of 49 years of practice in paediatric orthopaedic
surgery.

Patient sample. The study sets out the knowledge gathered from the medical literature and the experience
acquired during the years 1990-2023, on a group of 143 patients (164 hips).

HOR was performed on 138 patients (164 hips) and CN was performed on 5 patients, 3 presenting hip dislocation
amid cerebral palsy with spastic paraparesis and 2 with developmental dislocation of the hip after two
reluxations. Extensive chondrolysis at the level of the femoral head or the acetabulum revealed that plastic
osteoarthroplasty reconstruction was contraindicated. In these cases, replacing the dislocation would have
been equivalent to arthrodesis of the hip, an inadmissible attitude in young children.

Method. All patients underwent radiological and imaging investigations and benefited from physical therapy
to determine the real limits of movement. Before the surgical intervention, the range of hip motion was assessed,
and the type of ankylosis was determined. All types of ankylosis found in the patients were included in the
general classification of ankylosis.

Results. After the first open reduction surgery and first relaxation, no patient had a second reluxation, femoral
head necrosis or ankilosis. After the second reluxation (third intervention), 12 patients (16 hips), 9 years after
the surgery, had signs of limited ankylosis and 3 hips had other complications with minor clinical manifestations;
discomfort during intense and prolonged exertion, oblique pelvis without limping, and painless lumbar scoliotic
deviation.

Conclusion. HOR corrects all deformities in complex forms of developmental dislocation of the hip in a single
surgical stage: acetabular dysplasia, femoral head anteversion and deformation, muscle imbalance, and allows
the transposition of the acetabular portion with minimal hyaline cartilage in the weight-bearing surface.

CN configures a new hip joint.
The classification of ankylosis is a guide for the choice of subtrochanteric osteotomy, osteoarthroplasty
reconstruction or cephalobturator neoacetabuloplasty as a therapeutic solution in the treatment of
ankylosis in preschool children.

Keywords. Osteoarthroplasty reconstruction of the hip in children aged between 1 and 4 years, Cephalobturator
neoacetabuloplasty, Complications of developmental dislocation (dysplasia) of the hip, Ankylosis in young

children, Diseases with potential evolution towards hip ankylosis
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1. Introduction

Diseases likely to manifest as a rigid hip, with fibrous
or bony etiopathogenesis, appear in children in a
series of diseases that significantly limit the function
of the hip and ultimately lead to severe, vicious

and/or painful ankylosis.

When these ankyloses occur in young children (1-3
years) and pre-schoolers (3-6 years), the waiting period
for endoprosthesis is long and other conditions
caused by ankylosis frequently appear. The waiting
time exceeds 10 years and corresponds to an
important stage both for psychomotor development
and for the accumulation of notions during the school
period. Surgical interventions applied to correct
ankylosis in these children, such as arthroplastic
interventions and subtrochanteric osteotomies,
present a number of drawbacks.

Hip ankylosis in preschool children is a disabling,
extremely severe complication. The historical past
in the field has a tumultuous background with
orientations towards reckless solutions to solve such

a complication.

Arthroplasty interventions for the treatment of fibrous
ankyloses of the hip in children aimed at restoring
joint mobility through the interposition of tissues
between the joint surfaces: auto-'3, allo-, xenografts
or polymer cups that may or may not also include
a titanium casing’*. These surgeries had a major
drawback. After 1-2 years postoperatively, stiffness
returned progressively reaching 27-50% >¢, which

is why they disappeared from medical practice.

The complications of the interventions that resulted
in ankylosis guided orthopaedic surgeons towards
choosing specific surgical techniques. Pelvic
osteotomies in young children diagnosed late with
developmental dislocation of the hip did not take
into account the possible variants of acetabular
deformation and the corrective potential that a
particular pelvic osteotomy provides. Given that the
choice of surgical intervention was made based on
the surgeon’s experience and preferences,
preoperative imaging analysis of the hip must

consider the acetabular index, the Wiberg angle,
the neck-shaft angle, the anteversion angle of the
proximal femur, the degree of bone coverage, the
acetabulum depth, the pelvic height, degree of
femoral head coverage, and the presence or absence
of a chondral portion of the acetabular margin, which
defines the coverage potential during growth and
development.

All these data have guided and oriented surgical
interventions towards HOR (without endoprosthesis)
or towards CN, a new hip joint when reconstruction
is not feasible. HOR includes surgical interventions
on the pelvis and the proximal extremity of the femur.
This procedure allows the complete reconstruction
of the hip and the preservation of the potential for
regeneration and remodelling on the reconstituted
matrix. The triple or double osteotomy is the most
important component of the reconstruction and
can be performed on children aged between 1 and
4 years. During this period, the pelvic bone has the
greatest capacity for regeneration and remodelling.
These osteotomies were initially performed on
teenagers and older children. The indications have
been extended to children aged 1 to 4 years by highly
trained surgeons due to advances in anaesthesia
and intensive care, the emergence of new implants,
instruments, and surgical techniques. The role of
surgeons in the effectiveness of HOR and CN is crucial.

2. Indications for Surgery

2.1 SUBTROCHANTERIC femoral OSTEOTOMIES
ensure orientation of the limb to provide effective
static and dynamic support. The remote assessment
of osteotomies revealed that the vicious ankylosis
was temporarily corrected and the vicious position
of the limb recurred. Another negative aspect is the
fact that hip endoprosthesis surgery after directional
osteotomies has difficulty implanting the femoral

component due to changes in the medullary canal®.

2.2 HIP ENDOPROSTHESIS (REPLACEMENT)
SURGERY IN TEENAGERS.

The preliminary results were good, but in the medium
and long term, hypoplasia of the pelvis and shortening
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of the operated limb, repeated interventions to
change the endoprosthesis and dysplasia of the hip
with a lack of bone tissue, which complicated the
choice and installation of the implant, were found’.

2.3 OSTEOARTHROPLASTY RECONSTRUCTION
VERSUS CEPHALOBTURATOR
NEOACETABULOPLASTY

In the case of the presence of joint injuries
incompatible with a HOR and obtaining a normal
mobility or a limitation at most moderate to ensure
comfort until the time of endoprosthetics, CN can
be resorted to. These eventualities are rare and occur
after extensive necrosis of the femoral head that has
an eccentric configuration and excessive cephalic
or acetabular chondrolysis.

2.3.1 OSTEOARTHROPLASTY RECONSTRUCTION
HOR is the intervention of choice in the case of a
dislocated hip with a loose or rigid fibrous ankylosis
after a first intervention, or two interventions
performed to reduce the dislocation. Children between
1 and 4 years of age have the greatest capacity to

regenerate and remodel the operated hip?®.

Reconstruction in young children does not exclude
complications, but their frequency is much reduced
and the beneficial effects are relevant; maximum
capacity for architectural reconfiguration of the
acetabulum and femoral head, it integrates the
pelvis without secondary consequences in the
biomechanics of walking, it balances the spine and
ensures the development and toning of the kinematic
chains of the limbs and spine.

The elective indications for HOR are high
developmental dislocations, unresolved dislocations
after other surgeries, dislocations from osteogenesis
imperfecta, and motor or sensory neuropathies.
This procedure can also be applied in residual
acetabular dysplasia following orthopaedic treatment
and in acetabular dysplasia in teenagers when coxa
valga, coxa breva magna, and femoral neck
anteversion are present. The current use of this
procedure in all cases involving children over the
age of 1 reduces the rate of certain complications to
0 and significantly lowers the frequency of others.

Overall, HOR is a quadruple osteotomy of the pelvis
and hip, followed by the reconstruction of the hip
joint within the limits of the Y-cartilage memory.
Sometimes, in children aged between one and two
years, the triple osteotomy can be simplified to a
double osteotomy depending on the possibility of
repositioning and orienting the acetabulum. The
subtrochanteric femoral osteotomy must be a
centring osteotomy. If necessary, shortening will also
be performed. It corrects anteversion or retroversion,
valgus or varus deviation, or torsion present in

dislocations from osteogenesis imperfecta.

In a group of 138 patients (164 hips), we never
recorded reluxation, femoral head necrosis. Only after
the second reluxation (the 3 surgical intervention)
did complications appear; limited fibrous ankylosis
in 12 patients (13 hips). Of these patients, those with
ankylosis with evolutionary potential will be submitted
to surgery for endoprosthesis. Even after the second
reluxation, other complications appeared; two
subluxated hips and necrosis of the bearing surface

of the acetabulum in one hip.

2.3.2 CEPHALOBTURATOR NEOACETABULOPLASTY
In the case of the presence of joint injuries
incompatible with HOR, chondrolysis, synostoses, etc.,

cephalobturatory CN [Fig.1] can also be considered.

The treatment of young children who have suffered
rigid fibrous ankylosis is a debatable issue. In these
cases, the hip isimmobile and a bony ankylosis cannot
be excluded during the clinical examination. The
radiological and imaging examination eloquently
illustrates the injuries present. If the present injuries
contraindicate hip reconstruction, the only solution
to save hip mobility in a young child can be CN?. |
performed this intervention on 2 children with rigid
fibrous ankylosis, each having in their personal
history two interventions to reduce the dislocation
preceded by a period of 3 weeks of traction-
extension. Another 3 children with spastic paraparesis
amid cerebral palsy with rigid fibrous ankylosis
benefited from CN.
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Fig.1 Cephalobturator neoacetabuloplasty shown schematically. a) Femoral bone graft resulting from subtrochanteric

osteotomy with shortening is used to fix the acetabulo-obturator segment after distal translation and anterior rotation.

b) The femoral head is placed below the obturator foramen surrounded by a muscular sleeve that originates on

the obturator ring

All 5 patients have regained their hip mobility, are
walking and 4 of them are making continuous
progress. Forthe first operated patient, 12 years have
passed since the surgery and she walks normally
and has the amplitude of hip movements within
normal limits. She runs, plays sports and is a medical
student. The case is work-in-progress for publication.

3. Classification

The existing data in the literature and the experience
gained in over 45 years of medical practice give me
the conviction that a certain group of rigid ankylosis
in young children arising on the background of other
conditions can lend themselves to CN. Labelling them
according to certain criteria brings useful information
for therapeutic conduct. The types of ankylosis, the
age of the patient and the underlying condition are
essential criteria that allow the orthopaedist to choose
the optimal moment and type of intervention.

3.1 CLASSIFICATION ACCORDING TO THE
LOCATION OF THE FACTORS THAT GENERATE
HIP ANKYLOSIS

Ankylosis or stiffness of the hip is a limitation of
mobility, generated by congenital, infectious,
traumatic or inflammatory conditions. It can be total

or partial and has extra-articular causes, through

structural changes of the tendons, muscles or other

peri-articular tissues, or intra-articular causes'®.

3.1.1 EXTRA-ARTICULAR ANKYLOSES appear as
disabilities amid conditions that include several
types of injuries.

3.1.1.1 MUSCLE STIFFNESS is the iatrogenic

retraction of the quadriceps’ or glutes’.

3.1.1.2 LOCAL SPASTIC SYNDROMES can be
transient and the involved muscles are not
structurally affected. These syndromes respond to
treatment with drugs that have a muscle relaxant
effect. Their persistence or recurrence implies surgical
relaxation. A case with idiopathic local muscle spasm
that manifested as a contracture of the periarticular
musculature of the hip and that subsided under
general anaesthesia’ and another considered as
idiopathic local hypertonia that was surgically
relieved and that later recurred were described in
the literature'. These manifestations are spastic
contractions, similar to those in cerebral palsy,
generated by the hyperreactivity of the motor cells

in the anterior horns of the spinal cord.

3.1.1.3 CEREBRAL PALSIES are stabilized brain

injuries  with  progressive  musculoskeletal

manifestations that can range from muscle
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contractures to spasticity to bone deformities and
dislocations. Hip pathology in spastic paraparesis
from cerebral palsy ranks second, after equine foot'™.
The predominance of spasticity in the adductor
muscle group reverses the effect of the normal
evolution of decreasing the angle of inclination of
the femoral neck from 150 degrees to 130 degrees.
The femoral neck deviates in valgus, the contracture
and retraction of the adductors becomes evident,
walking is delayed or becomes heavier and on
radiological examination the hip appears subluxated
or dislocated. Hip migration is appreciated in 30-
60% of children with cerebral palsy. In children with

spastic tetraparesis, hip migration reaches 79%".

A screening conduct for radiological assessment of

the hips allows establishing the optimal moment

AC=Acetabu

for the medial relaxation surgery and the prophylaxis
of hip migration'. When should the medial thigh
release be done? The optimal moment for the
prophylaxis of hip migration is indicated by the
value of the circular arc "head centre - acetabulum
centre’ (HC-AC) [Fig.2]. The head centre - acetabulum
centre discrepancy assesses the rate of decrease of
the tilt angle from 150° to 130° and indicates the
need for muscle relaxation if it has a value less than
-15°19.

Hip migration is asymptomatic and becomes
symptomatic with destruction of the articular cartilage.
In neglected cases with arthritis, CN eliminates pain
and allows mobilization of the hip. [Fig. 3]

Explicatie

Fig. 2 A 2.8-year-old patient with spastic paraparesis who had never walked presented with bilateral equine foot

associated with thigh adduction with adductor contracture and retraction. Pelvis X-ray (radiograph) showed a CH-

AH angle of less than -15 degrees. Surgical intervention was carried out for the prophylaxis of the dislocation, performing

medial relaxation of the thigh bilaterally and the lengthening of the Achilles tendon. 6 months postoperatively, the

patient walked and after 20 months the femoral head returned to normal limits (-15/+15 degrees).

© 2024 European Society of Medicine 5
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Explicatie

Explicatie

Explicatie

Fig.3 Cephalo-obturatory neocacetabuloplasty in a 9.8-year-old female patient with a severe form of spastic paraparesis

and unbearable pain at the level of the right hip: a) dislocation of the right hip, coxa valga and antalgic position

of the femur in adduction and internal rotation; b) intraoperative verification of the position of the femoral head under

the obturator ring; ¢) fluoroscopic appearance of subtrochanteric osteotomy and trochanterocoapital osteosynthesis;

d) radiological image 6 months postoperatively; the pain disappeared 30 days postoperatively and after 3 months

she resumed walking

3.1.1.4 HETEROTOPIC OSSIFICATIONS

Heterotopic ossification (HO) represents a mature,
lamellar bone structure formed in muscle, interstitial
tissue or tendons. In children, at the hip level, the
most common cause is acetabular fracture and
polytrauma associated with traumatic brain and
spinal cord injuries®. Non-accidental HO may also
be presentin young children. In familial hypocalciuric
hypercalcemia (FHH), HO can be accompanied by

discrete joint pains and appear later?'.

Some ossifications are asymptomatic and others
give a noisy symptomatology with pain and limitation

of movements?.

The incidence of HO in children is lower than in
adults and has a frequency between 4 and 22% .
The hip joint is involved in 53% of cases and is
followed by the shoulder, elbow and knee?.

3.1.2. INTRA-ARTICULAR ANKYLOSIS:

© 2024 European Society of Medicine 6



3.1.2.1 INTRA-ARTICULAR FIBROUS ANKYLOSIS
Fibrous ankylosis in children appears in a series of
systemic diseases such as tuberculous arthritis,
infectious or inflammatory arthritis. In adults, the
most common fibrous ankylosis occurs after trauma.
The installation of these injuries activates a type of
stem cells called mesenchymal stromal cells (MSCs)
that can differentiate into osteoblasts, chondrocytes,
and fibroblast growth factors, factors that induce
angiogenesis or other factors that have a role in self-
repair. While the vessels are being restored, blood
extravasates from the capillaries and forms a
hematoma. At the level of hematomas, the
reconstructive process is disrupted by MSCs that
induce improper restoration of the injured part®.
Hip surgery and prolonged immobilization induce
fibrous ankylosis through the same process®. As a
rule, this precedes bony ankylosis.

3.1.2.2 INTRA-ARTICULAR BONY ANKYLOSIS

In the evolution of a fibrous ankylosis, fusion of the
femoral head with the acetabulum may occur.
Normally the formed hematomas disappear after
physical therapy. Their persistence will lead to the
formation of bony ankylosis?®®. The newly formed
tissue slowly and progressively reduces mobility
and bony ankylosis gradually occurs?.

3.2 BEOMECHANICAL AND ETIOPATHOGENIC

CLASSIFICATON OF HIP ANKYLOSIS IN CHILDREN.
At the time of consulting a child who has impaired
hip mobility or in the case of repeated surveillance
and assessment of diseases susceptible to hip
ankylosis, we can encounter several forms of

manifestation generated by impaired mobility.

3.2.1. HIP WITH NORMAL MOBILITY AND
EVOLUTIONARY ANKYLOSING POTENTIAL.

The average normal values of the hip range of motion
have the following limits: flexion 110-120 degrees,
extension 10-15 degrees, abduction 30-50 degrees,
adduction 25-30 degrees, external rotation 40-60
degrees and internal rotation 30-40 degrees. Intra-
tester reliability for the passive assessment of the
range of motion (ROM) is moderate to excellent and
inter-tester reliability is from poor to excellent?®?,

3.2.1.1 CONGENITAL DISEASES:

DEVELOPMENTAL DYSPLASIA OF THE HIP (DDH)
is a dysplastic syndrome characterized by articular and
periarticular structural abnormalities, hip instability,
capsular laxity, and abnormal acetabulum. It is a
disease with multiple evolutionary complications
that can go from acetabular dysplasia to subluxation
and dislocation. Early diagnosis of DDH is established
by ultrasonography of the hips according to the
Graf method. The screening test done in the first 30
days after birth allows the selection of new-borns
with dysplasia, their treatment with the Pavlik harness

and the cure of dysplasia in the first 3-4 months®.

Late detection or neglect of DDH leads to the
occurrence of acetabular dysplasia, subluxation or
developmental dislocation of the hip. The dislocated
and neglected hip causes the appearance of a
vicious cephaloiliac ankylosis [Fig.4] which induces
a physical and mental handicap difficult for both
children and parents to bear.

Failed surgical interventions to reduce and stabilize
the dislocated hip lead to reluxation and increase
the risk of ankylosis. To eliminate this risk, HOR in
young children provides more safety and allows the
stability of the joint during the period with the
greatest remodelling potential®3'.

3.2.1.2 INFECTIONS

3.2.1.2.1 CHRONIC OSTEOMYELITIS

All acute osteomyelitis, including that of the hip,
whether in the form of osteomyelitis of the neck or
acetabulum, of the ilium, ischium or pubis, can be
cured by restitutio ad integrum if an early diagnosis is
established and an energetic treatment is instituted,
in an intensive therapy regime, in the first 3-5 days
after onset®.

The infection of the hip begins suddenly, in full
apparent health, or insidiously, with fever, alteration
of the general condition and the inert and antalgic
position of the hip. In the first 3 days, it evolves as
osteomyelitis of the neck or acetabulum and the
pus from the infiltrative abscess diffuses into the joint,
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giving rise to osteomyelitic osteoarthritis. After 5
days, osteoarthritis appears due to maceration of
the articular cartilages of both surfaces.

Fig 4 Right hip with abolished mobility: a) thigh fixed in 50 degree flexion; b) cephaloiliac synostosis. A neoacetabuloplasty

could allow anatomical repositioning of the right pelvic limb and mobilization of the hip

Lack of adequate treatment means chronic
osteomyelitis. Eradication of chronic osteomyelitis
is done by correct treatment and cure of acute

osteomyelitis®.

Chronic osteomyelitis can be the cause of severe
complications, the heaviest of which is the pathological
dislocation of the hip. Such a complication in the
new-born, infant or young child could benefit from
CN to save stability and mobility of the limb.

In older children, teenagers, or young adults,
inadequate treatment is the cause of early hip
arthritis that occurs either before the age of 18 or
in young adults between the ages of 18 and 40.

3.2.1.2.2 OSTEOARTICULAR TUBERCULOSIS
occurs in 2% of patients with tuberculosis and

represents 10-20% of cases with extrapulmonary

tuberculosis®. The condition begins insidiously in
a patient known to have pulmonary tuberculosis,
usually in the first year after the pulmonary infection.

Location at the hip level is less compared to

tuberculosis of the rachis®®.

Clinically and radiologically, it is necessary to
differentiate from the following diseases: rheumatoid
arthritis, transient synovitis, osteomyelitic arthritis,
retroviral synovitis and various benign or malignant

bone lesions3¢?’.

The treatment is administered by combining 4
drugs as a result of the growth of multiresistant
strains, after identifying the sensitivity of the strains

to antibiotics®.

Tuberculosis of the hip also occurs in young
children aged 1-3 years. Hip mobility affected by

© 2024 European Society of Medicine 8



serious destructive hip injuries at this age can be
saved by CN.

3.2.1.3 INFLAMMATORY CONDITIONS

3.2.1.3.1 JUVENILE IDIOPATHIC ARTHRITIS

Juvenile idiopathic arthritis (JIA) affects the hip in up
to 40% of patients and is the most common rheumatic
disease in children®. It occurs in children under the
age of 16 and also affects children younger than 9
years. In children under this age, hip inflammation
influences the growth cartilage, stimulates the
excessive growth of the femoral neck, and a longer
and anteverted femoral neck appears®. The femoral
head remains exposed for more than 20% and may
later subluxate or dislocate. 2 years after the onset,
the joint space narrows, the joint surfaces degrade
and pain and ankylosis appear®'. Ankylosis usually
appears after the age of 9 years and extremely

rarely in preschool children.

The therapeutic conduct of JIA includes medication
and if the pain and inflammation cannot be controlled,
hip arthroscopy is used for intra-articular lavage,
synovectomy and limited capsulotomies followed
by physical therapy, open synovectomy or iliopsoas
and rectus ventralis lengthening/disinsertion to
improve comfort of the patient by conserving the
mobility of the hip and bringing the patient to an
older age to be set in a prosthesis.

Pain, mobility and walking ability are significantly
improved 4 years after synovectomy*.

Regardless of treatment, the disease is considered
to be clinically inactive or in total remission if
arthritis is absent, the patient does not have early
morning stiffness, uveitis and ESR (erythrocyte
sedimentation rate) and CRP (C-reactive protein)
are normal®. Clinical involvement of the hip in JIA
in children aged 2 to 17 years results in the onset
of hip arthritis and osteoarthritis.

Of 753 patients with JIA, 22.3% had the hip
affected and of these 31.4% suffered from
osteoarthritis (6.4% of the entire group of 753). Hip
endoprosthesis (replacement) surgery was performed
in 2.1% of those who had an affected hip*.

Susceptibility to a CN is an exceptional or
theoretical assumption because clinical manifestations
occur in teenagers and extremely rarely in children

under 4 years of age.

3.2.1.4 TRAUMATIC INJURIES
The most common traumatic hip injuries that can
cause hip ankylosis in children and teenagers are

traumatic dislocations and transacetabular fractures.

Yang describes 3 cases of 5 arthroscopically treated
children, aged 11 to 15 years, from a cohort of 34
traumatic hip dislocations with post-reduction
stiffness. All were treated arthroscopically for stiffness.
After a short interval, the stiffness expanded and
they were submitted to surgery after skeletal

maturation, applying hip endoprosthetics®.

| have conducted surgery on 2 cases of acetabular
fractures; a 10-year-old boy and a 14-year-old girl
with transacetabular comminuted fracture. Arthritis
and pain occurred 5 years after surgery. The
treatment was timed and the hip endoprothesis
(replacement) surgery was done at 20 and 22 years,
respectively.

3.2.1.5 IDIOPATHIC CHONDROLYSIS OF THE HIP
(ICH)

It is a condition of unknown aetiology and has no
specific symptoms. It was described for the first
time by Jones®. It is characterized by hip pain,
contracture and retraction of the adductor muscles,
intermittent claudication while walking, tilting of the
pelvis on the affected side*” and as such apparently

unequal limbs.

Inflammatory tests to detect rheumatoid arthritis,
osteomyelitis infection or tuberculosis are negative.
The disease progresses and goes through 2 stages,
the acute stage which lasts approximately 18 months
and the chronic stage which lasts 3-5 years®. In the
acute stage, synovial inflammation is present and
children complain of pain and limited range of
motion. In the chronic stage, arthritic injuries are
present and can appear in children aged between
8 and 10 years. The progressive destruction is
established by the ‘dissolution’ of the articular

© 2024 European Society of Medicine 9



cartilage of both articular surfaces of the hip, which
forms an osteochondral macerate that transforms
into bone metaplasia. In the most common cases,
ICH manifests as a painful and vicious ankylosis of
the hip. Conditions with a statistical risk of ankylosis
can benefit from prophylactic treatment to avoid
ankylosis or can make the moment of ankylosis appear
atan age as old as possible so that the patient can
benefit from the best possible treatment.

3.2.2. THE HIP WITH LIMITED MOBILITY presents
a partial ankylosis and is the consequence of a
fibrous process amid a condition that poses risks.

3.2.2.1 TERATOLOGIC HIP DISLOCATION is an
eloquent entity for a hip with limited mobility. The
dislocation occurs intrauterinely and is present at
birth. When attempting orthopaedic reduction, the
hip is irreducible®” even if this manoeuvre is performed
under general anaesthesia®®. High teratologic
dislocations are difficult to reduce even by open
reduction. Some authors have proposed to try open
reduction in all teratologic dislocations to improve
hip mechanics and prevent pain®'. The surgical
intervention to reduce and stabilize the dislocation
is indicated between 4 and 6 months. The risk of
ankylosis is susceptible at preschool age. The rate
of hip ankylosis in children between 1 and 6 years
of age is not known. The presence of a
pseudoacetabulum and the association with
arthrogryposis, myelomeningocele, Ehlers-Danlos
syndrome, Larsen syndrome or other genetic
disorders increases the risk of the extension of hip

ankylosis and the occurrence of bony ankylosis.

3.2.2.2 ARTHROGRYPOSIS

Arthrogryposis (A) is a rare condition, with unknown
aetiology, with multiple rigid joints and with a
frequency of 1 in 3,000 live births. More than 300
clinical forms of arthrogryposis have been described.
Amyoplasia has a frequency of approximately 1 in
10,000 live births. This is the most common type® and

accounts for at least half of children diagnosed with A.

Ankylosis of the hip in arthrogryposis has a very
high frequency and affects up to 90% of patients.
In unilateral dislocations of the hip, open reduction

is indicated even if the risk of ankylosis is significant.
Ankylosis can occur either as a result of reductions or
after avascular necrosis and reluxation®. Drummond>
found that stiffness and persistent flexion deformity
usually occurred after open reduction of an
arthrogrypotic dislocation. The hips are usually
flexed and internally or externally rotated and
associated with other knee or leg deformities. The
ankylosed arthrogrypotic hip is the most important
problem to solve for a child to have a chance to
walk functionally. Hip dislocation in a patient with
A is usually defined as a teratologic dislocation.
About one-third of arthrogryposis hips are dislocated
at the time of birth.

Considering data according to which children with A
and affected hips have a severe prognosis and only
50% can walk independently (25% are dependent
on a wheelchair and 25% on walking orthoses)*,
CN could be a solution. In these ankyloses, it can
save the mobility of the hip. An extended full release
followed by a cephalobturator repositioning will
not result in a stiff hip as occurs in partial releases that
can cause ankyloses. In evolution, the arthrogrypotic
hip degenerates and early arthrosis occurs with
limitation or loss of mobility and pain. Hip
endoprosthesis surgery in arthrogryptics involves a
series of difficulties, has potential indications and is
presented and published in limited medical

literature®®.

3.2.2.3 DEVELOPMENTAL DISLOCATION OF THE
HIP is an evolutionary complication of DDH and
occurs during the period of growth and development
of children who are under one year old. Hip mobility
is limited to certain movements only. Ankylosis can
occur in neglected children from isolated families
who have very low education and living standards
or after surgical interventions for developmental

dislocations and prolonged immobilizations.

Long-term complications of hip dislocations include
stiffness and decreased range of motion. Stiffness
is more likely if intervention is required and
immobilization is maintained for more than 3 months

or if osteonecrosis of the femoral head occurs.
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3.2.2.4 PROGRESSIVE OSSIFYING BIBRODYSPLASIA
is an autosomal dominant genetic disease and is
characterized by progressive ankylosis of all joints®’
through progressive heterotopic ossification of
periarticular structures.

No cases have been described with hip damage in
young children. Traumatic agents, minor and even
more so the major ones, generate progressive
heterotopic ossifications. Surgical interventions
induce and amplify ossification, which is why they
are contraindicated.

Lol

Explicatie

Supraacetabular
iliac osteotomy

\

Pubic /.
osteotomy[

Explicatie

3.2.3 HIP WITH ABOLISHED MOBILITY

3.2.3.1 RIGID FIBROUS ANKYLOSIS is an advanced
stage of fibrous ankylosis [Fig.5]. In addition to the
intra-articular degenerative processes, the peri-
articular structures also participate. The hip capsule
and ligaments are thickened and retracted and the
periarticular muscles are contracted and shortened.

The predominance of these changes in certain

muscle groups positions the thigh viciously.

Explicatie

Fig 5 Rigid fibrous ankylosis of the right hip in a 5.4-year-old girl with bilateral developmental dislocation of the

hip, operated on the right hip at the age of 1.4 years and then at 2 years: a) right articular space absent and the femur

fixed in abduction; dislocated left hip; b) in left lateral decubitus, the right thigh remains rigid, fixed in abduction

and lateral rotation; c) fluoroscopic appearance of the hip after osteoarthroplasty reconstruction performed at 5.1

years. 6 months after surgery, passive hip flexion is normal. To resume walking, neocacetabuloplasty of the right

hip can be lifesaving.
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3.2.3.2 BONY ANKYLOSIS totally compromises
mobility. Fibrous ankylosis precedes bony ankylosis
and, through bone metaplasia of the ‘osteochondral
maceration’, it forms a compact bone mass that
leads to the abolition of mobility. The joint becomes
fibrous and rigid or bony?.

3.2.3.3 CONGENITAL DISEASES

Congenital ankyloses can be synchondroses or
synostoses. They are theoretically possible®®~?.
However, there are no reports of this type of
complication.

4. Discussions

Both interventions can be performed through the
same approach. A ventrolateral incision is made,
following a path along the ventral third of the iliac
crest, directed toward the ventrocranial iliac spine,
the anterior side of the thigh, and branching laterally
approximately 5 cm from the prominence of the
greater trochanter. In HOR, a quadruple osteotomy
of the pelvis and hip is performed, while if chondral
lesions of the femoral head or acetabulum
incompatible with HOR are present, CN can be
performed by carrying out only the supraacetabular
osteotomy followed by distal translation and ventral
rotation of the acetabulum-obturator fragment.
Chondral
reconstruction can be identified in imaging

lesions that may contraindicate
exploration or detected intraoperatively after
capsulotomy. Conversion from HOR to CN does
not require an extension of the approach. HOR
restores normal relationships and reconfigures the
architecture of the hip. It transposes the internal
iliac cortex and reconstructs the superior half
corresponding to the acetabular rim. Through the
regeneration process, the weight-bearing surface
is thus consolidated. This translation utilizes the
growth potential and memory of the Y-cartilage,
and the acetabulum does not remain insufficient
when the disproportion between the hypertrophied
femoral head and the hypoplastic acetabulum makes

reduction and stabilization impossible.

The first CN was a revelation. In 1986, a 40-year-
old female patient was brought to the emergency

room following a car accident. Her medical history
mentioned that she was suffering from the Ehlers-
Danlos syndrome. The accident had caused her an
explosive pelvic fracture. The femoral head was
dislocated, and the acetabulum was literally shattered.
Intuitively, | realized that the only point of support

could be the obturator foramen®°.

The tissue hyperlaxity caused by the genetic disorder
easily allowed the placement of the femoral head
beneath the obturator foramen. The pelvic limb on
the affected side appeared longer, as the level of the
femoral head was lower than on the opposite side.
She wore a shoe lift, and after three months, she was
walking normally. Six years later, at the Orthopaedic
Surgeons’ Congress in Oltenia, Professor Radu
Constantin from the Orthopaedic Clinic in Craiova,
who treated the female patient for another traumatic
condition, presented a paper titled ‘The Obturator
Foramen: A New Acetabulum?’. The medical report
showed that the female patient had no pain, was
satisfied with her hip mobility, and walked normally.
Other cases were operated on, using this exceptional

case as a model.

The classification of ankylosis synthesizes the types
of ankylosis and allows for the differentiated use of
the two surgeries. The indication for CN becomes
predictable in cases of arthrogryposis, sequelae
following pathological hip dislocation, idiopathic
chondrolysis of the hip, other types of osteoarthritis,
or other conditions.

Conclusion

HOR is the surgery of choice in the case of a
dislocated hip with a loose or rigid fibrous ankylosis
at the first intervention, or after the first reluxation
(second intervention) and especially if the interventions

were preceded by traction-extension.

CN is an exceptional intervention and a successful
therapeutic solution with multiple advantages
especially for young children to avoid dislocation
reduction with the risk of arthrodesis after

replacement.
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The classification of ankylosis, presented as synthesis
in the paper and dispersed in the literature, is a
useful tool for choosing a certain intervention at
the right time. Some ankyloses of the hip occurred
amid conditions susceptible to get complicated with
this disease can benefit from HOR or cephalobturator

neoacetabuloplasty.
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