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ABSTRACT

BACKGROUND: Hip displacement (HD) and dislocation in severe Cerebral Palsy (CP) (GMFCS III, IV, V) are important causes of worsening
disability and quality of life. Prevention must be started from the first months of life through screening programs and early treatments, both con-
servative and surgical. Evidence from Clinical Practice Guidelines also suggests the development of Care Pathways for good clinical practice. At
the beginning of 2020 an interdisciplinary, multi-professional working group, composed of 26 members (including Physiatrists, Physiotherapist,
Neuro-psychomotor Therapists and Orthopedists representing the respective Italian Scientific Societies) with the involvement of the FightTheS-
troke Foundation families’ association, was set up.

AIM: The aim of the multi-professional panel was the production of evidence-based recommendations for the Care Pathway “Prevention of Hip
Displacement in children and adolescents with severe CP” for best clinical practice implementation in our national context.

DESIGN: Clinical Care Pathway (Clinical Practice Guideline).

SETTING: Inpatient and outpatient.

POPULATION: Children with severe CP (GMFCS III-IV-V).

METHODS: The recommendations of this Care Pathway were developed using the American Academy for Cerebral Palsy and Developmen-
tal Medicine (AACPDM) guidelines for Care Pathways development and the Grading of Recommendations Assessment Development and
Evaluation (GRADE ADOLOPMENT) working group for adoption or adaption or de novo development of recommendations from high-quality
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guidelines. In 2020 a multidisciplinary working group (WG) developed four research questions on the prevention of HD on the following top-
ics: screening, botulinum toxin treatment, postural management and preventive soft tissue surgery. A comprehensive review of the biomedical
literature was performed on each question. Guidelines, Systematic Reviews and Primary studies were retrieved through a top-down approach.
References were screened according to inclusion criteria and quality was assessed by means of specific tools. A list of recommendations was
then produced divided by intervention (screening programs, postural management, botulinum toxin, preventive surgery). In a series of meetings,
the panel graduated recommendations using the GRADE evidence to decision frameworks.

RESULTS: Fifteen recommendations were developed: seven on screening programs, four on postural management strategies, one on botulinum
toxin, and three on preventive surgery. Evidence quality was variable (from very low to moderate) and only a few strong recommendations were
made.

CONCLUSIONS: In severe CP at high risk of hip dislocation, it is strongly recommended to start early hip surveillance programs. In our national
context, there is a need to implement Screening programs and dedicated Network teams. We also strongly recommend a comprehensive approach
shared with the families and goal-oriented by integrating the different therapeutic interventions, both conservative and not, within Screening
programs.

CLINICAL REHABILITATION IMPACT: Implementing a comprehensive multi-professional approach for the prevention of hip dislocation in
severe CP.

(Cite this article as: Battisti N, Cozzaglio M, Faccioli S, Perazza S, Groppi A, Menta L, et al. Prevention of hip dislocation in severe cerebral palsy
(GMEFCS HI-IV-V): an interdisciplinary and multi-professional Care Pathway for clinical best practice implementation. Eur J Phys Rehabil Med
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2023;59:714-23. DOI: 10.23736/S1973-9087.23.07978-9)
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Background

Preventing hip displacement (HD) in children with se-
vere (GMFCS 111, 1V, V) cerebral palsy (CP) is im-
portant because as it causes postural imbalance and pain,
it worsens disability by impairing function and quality of
life.1-6 Since hip subluxation precedes dislocation, its early
clinical detection and monitoring are important. Preven-
tion must be started from the first months of life through
Screening programs and early treatments, both conser-
vative and surgical. Large cohort studies’ !0 and Clinical
Practice Guidelines (CPGL)!! 12 highlight the importance
of early preventive screening strategies and suggest the
development of Care Pathways for good clinical practice
implementation.!! At the beginning of 2020, an interdisci-
plinary, multi-professional working group, composed of 26
members, including Physiatrists, Physiotherapists, Neuro-
psychomotor therapists and Orthopedists representing the
respective Scientific Societies (SIMFER Italian Society
of Physical Medicine and Rehabilitation and SINPIA Ital-
ian Society of Infantile and Adolescent Neuro-psychiatry,
SIRN Italian Society of Neurologic Rehabilitation, AIFI
Pediatric GIS — Pediatric Special Interest Group from the
Italian Association of Physiotherapy, SITOP Italian Soci-
ety of Pediatric Orthopedics and Traumatology) with the
involvement of the FightTheStroke Foundation Families’
Association, was set up and began the drafting of the Care
Pathway “Prevention of hip dislocation in children with
severe Cerebral Palsy”. The Care Pathway development
group members disclosed the absence of any existing con-
flict of interest and were proposed by the National Care
Pathways’ Committee for Rehabilitation in Cerebral Palsy,
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composed of 15 Italian Scientific Societies. The scope of
the Care Pathway was discussed in a series of meetings
also with the involvement of families’ associations. The
Care Pathways’ recommendations apply to children and
young adults (0-18 yrs) with severe Cerebral Palsy (GMF-
CS I1IL, IV, V) at risk for hip displacement and dislocation.
Most existing guidelines focus on Screening programs for
early detection,!!: 12 but comprehensive CPGLs integrating
different therapeutical preventive treatments are lacking.
In clinical practice, preventive conservative interventions
such as Postural management strategies (PM), Botulinum
toxin A (BoNT-A) treatments and early preventive Sur-
gery are commonly proposed in a combined approach.
However, treatment strategies are poorly defined, and the
interventions’ type, timing, and dosage may vary, espe-
cially in our national context where screening programs
are absent and diagnostic and therapeutic proposals are not
implemented uniformly. PM is defined as all planned pro-
grams and interventions aimed at improving posture.!l. 13
PM programs include postural aids and orthoses and may
be integrated into different preventive treatment options
such as physiotherapy, pharmacological agents (antispas-
tic drugs, BoNT-A) and orthopedic Surgery.

Aim

The aim of the multi-professional working group was to
develop a Care Pathway’s evidence-based recommenda-
tions for the prevention and treatment of hip displacement
in severe cerebral palsy in our national context and to
implement good clinical practices on screening strategies
and commonly proposed treatments (postural manage-

715



BATTISTI

ment strategies, botulinum toxin A and early preventive
surgery). The target audience includes all types of health-
care providers for whom the Care Pathway are intended, to
inform their work in a healthcare setting. The primary au-
dience consists of the intended end users of the Care Path-
way and includes pediatric physiatrists, physiotherapists,
orthopedists and neuropsychiatrists. secondary audiences
may include other clinician groups (pediatricians), health
care or hospital administrators, and/or policymakers and
families’ associations.

Methods

The recommendations of this Care Pathway were devel-
oped using the AACPDM guidelines for Care Pathways’
development!4 and the Grading of Recommendations
Assessment Development and Evaluation (GRADE) evi-
dence to decision frameworks (EtD).!5 The EtD provides
information on criteria that bear on guideline recommen-
dations (health benefits, certainty of best available evi-
dence, feasibility) and explains how the multidisciplinary
working group judges the effect of this information on the
final recommendation. The EtD frameworks may facilitate
the adoption or adaptation of existing recommendations
from high-quality Clinical Practice Guidelines or System-
atic Reviews. The multidisciplinary working group (WG)
structured four research questions according to PICOT
(Patients, Intervention, Control, Outcome and Time) on
the efficacy of Screening programs, early treatments with
Botulinum toxin Type A, Postural management strategies
and preventive orthopedic Surgery. Between the end of
2020 and the beginning of 2021, a comprehensive system-
atic search of Clinical Practice Guidelines, Systematic Re-
views and Primary Studies (published from 2010 to 2020)
was conducted for the four topics on the following bib-
liographic databases: PubMed, MEDLINE and Evidence
Based Medicine Reviews (English language, abstract and
full-text articles) (search strategies and PRISMA flow di-
agram of included and excluded studies are provided in
Supplementary Digital Material 1: Supplementary Table
I-IX, Supplementary Figure 1-4). First of all, we looked
to high-quality CPGL to adopt or adapt existing recom-
mendations. If the data from CPGL were judged to be in-
complete or need to be updated, the search was extended
to Systematic Reviews and Primary Studies (randomized
controlled trials (RCTs), non-randomized studies of inter-
ventions (NRS-I) and case series or case reports). Initial
screening and selection, according to the inclusion criteria,
(pertinence to the PICOT framework, severe CP GMFCS
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I, 1V, V level, Screening strategies, Postural manage-
ment, BoNT-A, preventive Surgery, age 0-18 years, x-ray
hip migration percentage as outcome measure, English
language publications in the last 10 years), was performed
independently first on title and abstract and then on the
full text by two authors. Disagreements were resolved by
discussion. The quality evaluation of the selected full-text
articles was assessed independently by two researchers by
means of appropriate tools: AGREE II'¢ for Clinical Prac-
tice Guidelines (CPGL), AMSTAR 217 for Systematic Re-
views (SR) and North Ottawa Scale (NOS) for cohort and
non-randomized controlled studies!® and Joanna Briggs
Institute (JBI)!® checklists for uncontrolled primary stud-
ies (quality evaluation of the included studies is provided
in Supplementary Digital Material 2: Supplementary Table
X-XIII). For evidence evaluation of the Primary Studies
included in high or moderate-quality CPGLs and SRs, the
panel considered the evidence profiles and the conclusions
of the authors. GRADE evidence profiles were developed
for the updated primary studies retrieved. Any discrep-
ancies in quality and evidence assessment were resolved
through discussion. Following the methodology pro-
posed by the AACPDM!4 and the GRADE working group
(GRADE ADOLOPMENT),!5 the only recommendations
considered were from high-quality CPGLs evaluated with
the AGREE II checklist or from SRs evaluated with the
AMSTAR 2 tool. The recommendations have been ad-
opted or adapted taking into account the criteria proposed
by GRADE (ADOLOPMENT),!5 (similar reference popu-
lation, type of interventions and outcome measures, as-
sessment of acceptability, feasibility of the context, taking
into account different organizational and cultural systems,
updating needs of the reference bibliography, certainty of
evidence and methodology followed in the development
of the CPGL). The decision to adopt or adapt required
considering whether recommendations are credible, up-to-
date, acceptable, applicable and feasible to implement giv-
en the cultural and organizational context. Where instead,
it was necessary to produce de novo recommendations, the
methodology followed was that proposed by the GRADE
evidence to decision framework.!5 A list of recommen-
dations was then produced divided by the intervention
(screening programs, postural management, botulinum
toxin, preventive surgery) for a single outcome (hips mi-
gration percentage or Reimers Index). In a series of meet-
ings, the panel graduated as conditional in favor (strong or
weak) or conditional against (strong or weak) taking into
account the following criteria: balance of effects, certainty
of evidence, preferences/values of the patient and fami-
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lies, feasibility, acceptability, cost-effectiveness (Supple-
mentary Digital Material 3: Supplementary Text File 1).
In case of relative uncertainty in the assessment, the team
made a “conditional” recommendation for or against treat-
ment. If the evidence is clearly for or against intervention,
the recommendation was considered “strong.” On aspects
considered relevant but not highlighted by the reference
literature, it was also decided to consider the experts’ opin-
ions. A consensus agreement on recommendations arising
from the appraised evidence was reached by discussion.
The draft of recommendations was proposed for external
peer review by the panel to the National Care Pathways
Committee.

The study received no funding and all participants
served as volunteers.

Results

Five clinical practice guidelines!!: 12.20-22 and eleven sys-
tematic reviews?3-33 met the inclusion criteria for the four
research questions. To update the bibliography for hip
displacement preventive treatments with botulinum toxin
A, Postural management and preventive Surgery, a new
search for Primary Studies (RCTs, NRS-Is, case series or
case reports) was carried out with a time limit of 5 years.
No recent RCTs were found. After the screening by two
independent evaluators, two controlled not randomized
studies on postural management34 35 and eight uncon-
trolled studies (case series) on preventive surgery?. 10, 36-41
were included for qualitative and evidence evaluation.
Evidence quality was variable (from very low to moder-
ate) and only a few strong recommendations were made
(Table I). The recommendations retrieved from high-qual-
ity clinical guidelines and the conclusions of systematic
reviews included for evaluation are based primarily on ob-
servational studies and experts’ opinions. RCTs on the four
topics addressed by the WG are lacking. The most relevant
studies are represented by cohort studies on large popula-
tions (referring to CP registers) mainly concerning the ef-
fectiveness of Screening programs included in high-quali-
ty CPGLs.!1. 12 Evidence from these studies was therefore
upgraded as moderate. This allowed us to adopt or adapt
strong recommendations from high-quality CPGL. Unfor-
tunately, many recommendations were supported by lim-
ited evidence about Etd criteria so we developed new Etd
judgments and “Adoloped” recommendations (Adoloped
is an acronym from adopted if a recommendation is similar
to the source CPGL or adapted if different).!5> On the other
hand, well-conducted studies on the effectiveness of other
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therapeutic measures such as Botulinum toxin A, Postural
management and preventive Surgery are lacking. Studies
are often dated, mainly represented by uncontrolled stud-
ies, and case series with small and heterogeneous popula-
tions. Evidence from these studies was graded as low or
very low. In agreement with the authors conclusions from
CPGLs and SRs, strong recommendations cannot be made
on botulinum toxin A, postural management and preven-
tive Surgery interventions.

Fifteen recommendations (Table 1) were developed:
seven on screening programs (four strong in favor and
three conditional in favor), four on postural management
strategies (two strong in favor and two conditional in fa-
vor), one on botulinum toxin A (one conditional in favor)
and three on preventive surgery (three conditional in fa-
vor) (Supplementary Digital Material 3).

Screening programs (recommendations 1-7)

Two high-quality CPGLs,!- 12 two moderate-quality
SRs,23. 24 two very low-quality SRs,25 26 were identified.
Three Primary Studies?. % 10 of high quality and moderate
certainty of the evidence included in the Systematic Re-
views were also considered. The NICE CPGL! reports the
large Hagglund’s cohort study,” which highlights, not only
after 10, years but also after 20 years from the introduction
of the Screening program in Sweden, a further reduction in
the incidence of dislocation from 8% in the control group
to 0.5% in the screening group, further emphasizing the
strength of the NICE recommendation on the effectiveness
of Screening programs. The CPGL also highlights the im-
portance of recognizing the clinical signs of possible hip
migration (pain, lower limbs of different lengths, reduced
abduction range of motion of the hips, increased muscle
tone of peri-articular muscles, increased difficulty in peri-
neal care or hygiene). Based only on clinical experience,
hip X-ray is recommended by 24 months in children with
CP if there are clinical risks of possible hip dislocation,
and to repeat annually in children or young people who
are in the GMFCS level III, IV or V. NICE CPGL also
considers repeating the X-ray after 6 months in children
and young people where the initial hip migration is greater
than 30% and also in cases where the migration percentage
(MP) increases by more than 10% per year. The Australian
hip surveillance guideline!2 also suggests clinical screen-
ing and hip X-ray in relation to the level of GMFCS and
for all levels of GMFCS, starting from 12-24 months of
age. The frequency of surveillance should be increased in
the presence of progression of MP (>10%/year) or risk fac-

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 717



BATTISTI

HIP DISLOCATION PREVENTION IN SEVERE CEREBRAL PALSY

TABLE I.—Key recommendations for hip displacement prevention in severe Cerebral Palsy.

Intervention N.

Recommendations

Direction

Strength

Screening programs 1

Postural management 8

10

11

Botulinum toxin 12

Preventive soft tissue Surgery 13

14

It is recommended to perform a pelvis X-ray within 24 months of age in
severe bilateral cerebral palsy

It is recommended to consider the following clinical signs of suspected hip
displacement and dislocation: lower limbs length difference, decreased
range of motion of hip abduction, increased muscle tone of flexor-adductor
muscles, alterations in sitting or standing, hygiene difficulties, hip pain,
pelvic obliquity and scoliosis

It is suggested to refer to specialist evaluation in presence of clinical signs of
suspected hip displacement, X-ray migration percentage >30% or instable
(progression >10%/yr)

It is recommended to repeat a pelvis X-ray annually in presence of a
Migration percentage <30% or stable, or clinical signs of suspected
displacement are absent

It is recommended to repeat a pelvis X-ray after 6 months if initial Migration
percentage is >30% or increases >10%/yr, presence of clinical signs of
suspected hip displacement or dislocation (hip pain, pelvic obliquity and
scoliosis)

It is suggested to continue annual clinical and radiological surveillance until
skeletal maturity is reached

It is suggested to continue annual clinical radiological screening after
skeletal maturity in the presence of abnormal migration percentage (>30%),
progressive scoliosis and pelvic obliquity

It is recommended a timely, individualized multidisciplinary approach, that
defines objectives and the type of interventions, correct timing and dosage
and that it is shared with families. Postural management programs must
take into account clinical, functional, contextual factors and consider
the combined use of the following interventions: Postural Aids and hip
Orthosis, Physiotherapy, Botulinum toxin A and Orthopedic surgery

It is recommended to provide postural management strategies for prevention
of secondary deformities and to facilitate participation in daily activities and
assistance. Caregivers’ counselling and training and a periodic assessment
of dosage, adequacy and tolerability of postural aids and orthosis must be
provided.

It is suggested the sitting position with abducted hips. Dynamic spasticity or
retraction of adductor muscles associated with the use of postural aids and
orthosis for the maintenance of the hip abducted in the sitting and upright
position should be treated

It is suggested the standing position with abducted hips (1 hour a day for
5 days a week). Dynamic spasticity or retraction of adductor muscles
associated with the use of postural aids and orthosis for the maintenance of
the hip abducted in the sitting and upright position should be treated

It is suggested to consider early treatment with botulinum toxin A on
spastic flexor-adductor hip muscles in the short-term management of hip
displacement and to facilitate postural management and hygiene maneuvers

It is suggested to involve the orthopedist in the multidisciplinary team for the
evaluation of surgical indications and the choice of surgical techniques in
the presence of clinical and radiological worsening and/or coxalgia

It is suggested to consider preventive surgery of soft tissues in the presence
of muscle retractions (flexor-adductor and hamstring muscles) if migration
percentage <50%

It is suggested that after surgery screening programs should be restarted and
continued as planned

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Strong

Strong

Conditional

Strong

Strong

Conditional

Conditional

Strong

Strong

Conditional

Conditional

Conditional

Conditional

Conditional

Conditional

tors such as hips at risk (MP>30%) deterioration of func-
tion, scoliosis, pelvic obliquity or lower extremities length
differences, change in muscle tone with increased levels of
spasticity, reduced movement (especially abduction range
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of motion [ROM]), greater difficulty in perineal care/hy-
giene, onset or increase of hip-related pain. When clinical
and/or radiographic evidence of scoliosis or pelvic oblig-
uity is present, surveillance is required every 6 months un-
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til skeletal maturity. At skeletal maturity, if the migration
percentage (MP) is unstable and progressive scoliosis or
significant pelvic obliquity is present, surveillance every
12 months is recommended.

Postural management (recommendations 8-11)

One high-quality CPGL,!! one high-quality SR27 and three
very low-quality SRs28-30 and two controlled non-random-
ized Primary Studies of low quality and evidence34 35 were
retrieved. Postural management programs, according to
the definition proposed by the NICE guideline,!! are per-
sonalized, planned over time, aimed at improving postural
control, comfort of the child and prevention and reduc-
tion of the risk of appearance of deformities such as those
of the hip and their evolution. These programs include a
personalized combination of interventions aimed at pre-
venting and containing hip deformities through the use of
orthoses and postural aids. These programs must be agreed
upon with the families. In an individualized and goal-ori-
ented approach, planning may include postural aids for sit-
ting and standing positions from 6 months to 12 months
of age and supports for lying position (these must be care-
fully considered in relation to effectiveness, acceptability
and tolerability). Studies on the effectiveness of postural
systems for lying position2’ are not conclusive and these
postural aids are often poorly tolerated.

Although the quality of the available evidence is low or
very low, the proposed modalities and the beginning of the
interventions are variable and it is not, therefore, possible to
formulate strong recommendations, it seems that the sitting
and standing positions with abducted hips can be useful.28.29

Load is also believed to have a positive effect on hip
biomechanics.30

These programs should be started early from the first
months of life, especially in the most compromised forms
(GMFCS I11, 1V, V), with an individualized and integrated
approach, shared with the family and possibly planned for
the 24-hour day.!!

The teams must periodically verify the use of the ortho-
ses and aids introduced, ensuring that they are accepted by
the child and the family, appropriate to the objectives for
which they were proposed, wearable and tolerated.!!

The standing position should be maintained for 1 hour a
day for at least 5 days a week with hips abducted from 30°
to 60°. Even the sitting position should be maintained for
at least 5 hours a day with an aligned pelvis avoiding rota-
tions and inclinations and keeping the hips in an abducted
position. These programs should be started early, before
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18 months (9-10 months according to Miller).28-30 They
can be supplemented with the use of trunk orthoses and for
maintaining sitting hip abduction.34

Botulinum toxin A (recommendation 12)

Two high-quality CPGLs,!! 22 one moderate-quality SR24
and one very low-quality SR2® were considered. Two
RCTs, included in the NICE Guideline,!! show that early
treatment with botulinum toxin A combined with the use
of hip orthosis (SWASH type), compared to standard treat-
ment, is effective in the short-term, but does not improve
the risk of dislocation in the long term or reduce the need
for surgery. Botulinum toxin A can be used from 2 years of
age, or earlier in selected cases, and would also seem ef-
fective in reducing pain. The high-quality CPGL of Love
et al. 201022 reports that BoNT-A injections of the adduc-
tors are used in more severely involved children (GMFCS
IV, V) in an attempt to improve function and positioning.
BoNT-A injections are also effective in the management
of hip displacement in children with CP, but only in the
short term. Although Botulinum toxin A does not prevent
hip dislocation and surgery in the long term, there is evi-
dence in favor of its short-term use combined with other
therapeutic strategies (physiotherapy, postural aids and or-
thoses).24 Positive results, according to the moderate qual-
ity study by Yang included in the Systematic Review of
Miller,2® would seem to be influenced by an early age (<3
years), a low initial MP and less functional impairment.

Preventive surgery (recommendations 13-15)

Two high-quality CPGLs,!!: 12 two low-quality SR s32. 33
and 87, 10,3641 high-quality but with very low certainty of
the evidence were included. For preventive Surgery, fol-
lowing the classical distinction proposed by Miller2® for
hip dislocation surgery (preventive, reconstructive and
palliative surgery) in cerebral palsy, the panel considered
only soft tissue surgery (release of the Adductor muscles
and Iliopsoas tenotomies). The panel decided to focus
mainly on this type of surgery, even if other surgical tech-
niques proposed and used for preventive purposes were
taken into consideration (such as VRDO varus de-rotation
osteotomy or temporary medial hemi-epiphysiodesis of
proximal femur (TMH-PF) guided growth technique3®-41).

The conclusions of the authors of the SRs and the re-
view of the literature, consisting mainly of uncontrolled
retrospective Primary Studies (with some biases for het-
erogeneous case series, non-uniform outcome measures
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and unrepresentative for a low number of cases), do not
demonstrate evidence that preventive Surgery contains hip
dislocation, especially in the most disabled forms (GM-
FCS V). New well-conducted controlled studies are there-
fore needed to evaluate its effectiveness.

Bouwhuis32 highlights how success is closely influenced
by 3 factors: early age (5-6 years) for the preventive effect
on secondary dysplasia, the not-too-high pre-operative Mi-
gration Percentage (MP) (threshold value 50% MP) and the
level of functional impairment (best results in less compro-
mised GMFCS III forms). However, the rates of recurrence
in the short term are very high (especially if the reduction
of post-operative MP is <10%) and, therefore, clinical-ra-
diological surveillance must be continued even after sur-
gery, together with other conservative measures. The pos-
sibility of early interception of hips at risk through Screen-
ing programs has reduced, according to Hagglund,” 9 the
prevalence of dislocation and the consequent use of major
surgery which is related to a higher risk of complications.
Early preventive Surgery could be a possibility along with
reconstructive options (VDRO) and may also have the pur-
pose of reducing secondary dysplasia4? and pelvic time sur-
gery (PO pelvic osteotomy). Even VDRO compared to PO/
VDRO has a high probability of recurrence, especially in
the presence of acetabular dysplasia (Al >30°).

According to the NICE and the Australian CPGLs,!!. 12
the Orthopedist should be involved early in the multidis-
ciplinary team, especially in clinically and radiologically
risky situations (clinical signs of subluxation and presence
of an MP >30% and unstable MP with progression >10%/
year). After surgery, hip screening must be continued.

Discussion

In severe CP at high risk of hip dislocation, it is strongly
recommended to start early hip surveillance programs. Hip
screening programs must be initiated from the first months
of life and within 12-24 months a hip X-ray must be per-
formed for migration percentage monitoring. In a condi-
tion of risk or instability of the hips, it must be repeated
more frequently (6 months) to monitor its evolution, es-
pecially in the first years of life when progression is faster
(annual migration percentage is higher in the most severe
forms, peaking between 2 and 4 years of age) and risk of
development of secondary dysplasia is high. A great deal
of consolidated evidence of moderate quality from retro-
spective cohort studies,’-10 supports surveillance programs
and Care Pathways production as an important resource
for clinical best practice implementation.
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We also strongly recommend a comprehensive ap-
proach shared with the families and goal-oriented, by
integrating the different therapeutical interventions, both
conservative and not, within screening programs. As sug-
gested by Novak et al. 201924 “interventions in isolation
have small effect sizes for preventing hip migration. In
contrast, important clues arise from longitudinal popu-
lation-based studies in Sweden, which have shown that
comprehensive multidisciplinary intervention (including
botulinum toxin, weight-bearing, motor training, and or-
thopedic surgery) at the right time and the right dose can
prevent hip dislocation”.

Postural management, including the use of aids and or-
thoses, aimed at preventing hip deformities should be indi-
vidual, personalized and integrated with other therapeuti-
cal strategies. PM should be articulated throughout the day
and verified for dosage, tolerance and efficacy.

The wide use of postural aids for the sitting and stand-
ing position is however characterized by a great hetero-
geneity of the approaches and is strongly affected by the
lack of evidence on efficacy from clinical studies. For this
reason, the panel expressed a conditional recommendation
in favor of positioning with abducted hips in the sitting
and standing positions. Well-conducted controlled studies
are needed to better assess the type, timing, dosage and ef-
ficacy of these interventions.

Although the isolated use of botulinum toxin A on the
flexion-adductor spastic musculature of the hip does not
prevent hip dislocation in the long term, the panel condi-
tionally suggests that it can be used early, and in the short
term, to slow down its evolution also in combination with
other interventions.

The panel suggests that Orthopedist consultation should
be requested promptly in the presence of documented clin-
ical and radiological deterioration or hip pain. The indica-
tion for preventive Surgery (Figure 1) must arise within the
multi-professional care team and must take into account
several factors: the health status of the child, functional
profile and its modifiability, objectives of the rehabilita-
tion project, psycho-affective aspects, social and family
context, age, needs of assistance and finally the degree of
subluxation and hip dysplasia. In the absence of risk fac-
tors (muscle-tendon retractions, MP>30% or unstable) in
a condition of clinical stability, conservative treatments
are implemented in association with clinical-radiological
monitoring. These consist of Postural Management pro-
grams (orthoses and postural aids, postural care, counsel-
ling to the family), neuromotor treatment (aimed at im-
proving posture and gross motor function) and pharmaco-
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chart for prevention of hip dis-
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to recommendations

logical treatment of spasticity (Botulinum toxin A on Flex-
or-adductor muscles). Dynamic spasticity or retraction of
adductor muscles associated with the use of postural aids
and orthosis for the maintenance of the hip abducted in the
sitting and upright position should be treated.

In the presence of hips at risk (MP>30% or unstable)
with clinical signs of instability (MP progression, limited
hip abduction, pain, pelvic obliquity), the multidisciplinary
team (pediatric physiatrist, physiotherapist, orthopedist,
neuropsychiatrist) evaluates the child from different clini-
cal points of view (clinical, psycho-affective, socio-family
context, function, orthopedic aspects) and collegially for-

Vol. 59 - No. 6

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

location in severe cerebral palsy
(GMFCS 1IL, IV, V).

mulates a possible indication for preventive surgery. Pre-
ventive surgery may be an option if MP is <50% and in the
absence of acetabular dysplasia (AI<30°).37 If, on the other
hand, MP>50% and in the presence of acetabular dyspla-
sia, reconstructive surgery is a better option. In any case,
the clinical-radiological surveillance and Postural man-
agement program should be resumed after surgery.

Limitations of the study

There are limited and low-quality studies on this topic.
Many trials are currently underway and recommendations
may change.
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Conclusions

Comprehensive and integrated preventive treatments of
hip displacement in severe CP require dedicated multi-
disciplinary and multi-professional network teams. These
considerations imply, for the implementation of the Care
Pathway in our national context, the definition of Screen-
ing programs and the establishment of dedicated Network
teams, in which Pediatric Physiatrists and Physiothera-
pists, trained and specialized for the assessment of neu-
rological disability, monitor the risk of hip dislocation.
These professionals can refer to Pediatric Orthopedists for
surgical evaluation and must be involved in post-surgical
management. It is also necessary to monitor and evaluate
the applicability and cost-effectiveness of the recommen-
dations and to plan their update (5 years). Finally, further
research is needed to assess the indications, effectiveness,
costs and modalities of the proposed interventions.

References

1. Larnert P, Risto O, Héagglund G, Wagner P. Hip displacement in rela-
tion to age and gross motor function in children with cerebral palsy. J
Child Orthop 2014;8:129-34.

2. Soo B, Howard JJ, Boyd RN, Reid SM, Lanigan A, Wolfe R, et al.
Hip displacement in cerebral palsy. J Bone Joint Surg Am 2006;88:121-9.

3. Scrutton D, Baird G, Smeeton N. Hip dysplasia in bilateral cerebral
palsy: incidence and natural history in children aged 18 months to 5 years.
Dev Med Child Neurol 2001;43:586-600.

4. Howard CB, McKibbin B, Williams LA, Mackie I. Factors affecting
the incidence of hip dislocation in cerebral palsy. J Bone Joint Surg Br
1985;67:530-2.

5. Ramstad K, Terjesen T. Hip pain is more frequent in severe hip dis-
placement: a population-based study of 77 children with cerebral palsy. J
Pediatr Orthop B 2016;25:217-21.

6. Ramstad K, Jahnsen RB, Terjesen T. Severe hip displacement reduces
health-related quality of life in children with cerebral palsy. Acta Orthop
2017;88:205-10.

7. Higglund G, Alriksson-Schmidt A, Lauge-Pedersen H, Rodby-Bous-
quet E, Wagner P, Westbom L. Prevention of dislocation of the hip in chil-
dren with cerebral palsy: 20-year results of a population-based prevention
programme. Bone Joint J 2014;96-B:1546-52.

8. Bugler KE, Gaston MS, Robb JE. Hip displacement in children with
cerebral palsy in Scotland: a total population study. J Child Orthop
2018;12:635-9.

9. Elkamil Al, Andersen GL, Hégglund G, Lamvik T, Skranes J, Vik T.
Prevalence of hip dislocation among children with cerebral palsy in re-
gions with and without a surveillance programme: a cross sectional study
in Sweden and Norway. BMC Musculoskelet Disord 2011;12:284.

10. Wordie SJ, Robb JE, Hagglund G, Bugler KE, Gaston MS. Hip dis-
placement and dislocation in a total population of children with cerebral
palsy in Scotland. Bone Joint J 2020;102-B:383-7.

11. National Institute for Health and Care Excellence. Spasticity in under
19s: Management. Clinical guideline [CG145]; 2016 [Internet]. Available
from: https://www.nice.org.uk/guidance/cg145 [cited 2023, Sep 14].

12. Australian National Hip Surveillance Working Group. Austra-
lian Hip Surveillance Guidelines for Children with Cerebral Pal-

722

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

HIP DISLOCATION PREVENTION IN SEVERE CEREBRAL PALSY

sy; 2020 [Internet]. Available from: https:/www.ausacpdm.org.au/
wp-content/uploads/2020/12/200240-Hip-survey-A5-booklet-WEB.
pdf#t:~:text=.%2C%202020).-,The%20Australian%20Hip%20Surveil -
lance%20Guidelines%20for%20Children%20with%20Cerebral %20
palsy,new%20evidence%20in%20this%20area.&text=These%20
risk%20factors%20are%20not,and%?20at%20the%20appropriate%20
time [cited 2023, Sep 14].

13. Gericke T. Postural management for children with cerebral palsy:
consensus statement. Dev Med Child Neurol 2006;48:244-244.

14. Kolaski K. Instructions for AACPDM care pathway development
2020 edition; 2020 [Internet]. Available from: https://www.aacpdm.
org/UserFiles/file/InstructionsforAACPDMCarePathwayDevelop-
ment2020Edition130ct2020KK.pdf [cited 2023, Sep 14].

15. Schiinemann HJ, Wiercioch W, Brozek J, Etxeandia-Ikobaltzeta I,
Mustafa RA, Manja V, et al. GRADE Evidence to Decision (EtD) frame-
works for adoption, adaptation, and de novo development of trustwor-
thy recommendations: GRADE-ADOLOPMENT. J Clin Epidemiol
2017;81:101-10.

16. Brouwers MC, Spithoff K, Kerkvliet K, Alonso-Coello P, Burgers J,
Cluzeau F, et al. Development and Validation of a Tool to Assess the Qual-
ity of Clinical Practice Guideline Recommendations. JAMA Netw Open
2020;3:¢205535.

17. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al.
AMSTAR 2: a critical appraisal tool for systematic reviews that include
randomised or non-randomised studies of healthcare interventions, or
both. BMJ 2017;358:j4008.

18. Wells GA. The Newcastle-Ottawa Scale (NOS) for assessing the qual-
ity of non randomised studies in meta-analyses; 2014 [Internet]. Available
from:  https://www.semanticscholar.org/paper/The-Newcastle-Ottawa-
Scale-(NOS)-for-Assessing-the-Wells-Wells/c293fb316b6176154c3fdb-
b8340a107d9c8c82bf [cited 2023, Sep 14].

19. JBI. Critical appraisal tools; 2023 [Internet]. Available from: https://
jbi.global/critical-appraisal-tools [cited 2023, Sep 14].

20. O’Donnell M, Mayson T, Miller S, Cairns R, Graham K, Love S,
et al. Hip Surveillance Bottom Line ‘Evidence-Informed’ Recommenda-
tions for the Hip Surveillance in Individuals with Cerebral Palsy; 2020
[Internet]. Available from: https://www.aacpdm.org/UserFiles/file/hip-
surveillance-care-pathway.pdf [cited 2023, Sep 14].

21. Miller S, Mulpuri K, O’Donnell M. British Columbia’s Consensus on
Hip Surveillance for Children with Cerebral Palsy: Information for health
care professionals caring for children with cerebral palsy. Child Health;
2018 [Internet]. Available from: https://www.childhealthbc.ca/sites/de-
fault/files/clinical booket hip surveillance march 2018.pdf[cited 2023,
Sep 14].

22. Love SC, Novak I, Kentish M, Desloovere K, Heinen F, Molenaers G,
et al.; Cerebral Palsy Institute. Botulinum toxin assessment, intervention
and after-care for lower limb spasticity in children with cerebral palsy:
international consensus statement. Eur J Neurol 2010;17(Suppl 2):9-37.

23. Wynter M, Gibson N, Willoughby KL, Love S, Kentish M, Thomason
P, et al.; National Hip Surveillance Working Group. Australian hip sur-
veillance guidelines for children with cerebral palsy: 5-year review. Dev
Med Child Neurol 2015;57:808-20.

24. Novak I, Morgan C, Fahey M, Finch-Edmondson M, Galea C, Hines
A, et al. State of the Evidence Traffic Lights 2019: Systematic Review of
Interventions for Preventing and Treating Children with Cerebral Palsy.
Curr Neurol Neurosci Rep 2020;20:3-21.

25. Pruszczynski B, Sees J, Miller F. Risk factors for hip displacement
in children with cerebral palsy: systematic review. J Pediatr Orthop
2016;36:829-33.

26. Gordon GS, Simkiss DE. A systematic review of the evidence for
hip surveillance in children with cerebral palsy. J Bone Joint Surg Br
2006;88:1492-6.

27. Blake SF, Logan S, Humphreys G, Matthews J, Rogers M, Thomp-
son-Coon J, et al. Sleep positioning systems for children with cerebral
palsy. Cochrane Database Syst Rev 2015;2015:CD009257.

December 2023



HIP DISLOCATION PREVENTION IN SEVERE CEREBRAL PALSY

28. Gmelig Meyling C, Ketelaar M, Kuijper MA, Voorman J, Buizer Al.
Effects of Postural Management on Hip Migration in Children With Cere-
bral Palsy: A Systematic Review. Pediatr Phys Ther 2018;30:82-91.

29. Miller SD, Juricic M, Hesketh K, Mclean L, Magnuson S, Gasior S,
et al. Prevention of hip displacement in children with cerebral palsy: a
systematic review. Dev Med Child Neurol 2017;59:1130-8.

30. Paleg GS, Smith BA, Glickman LB. Systematic review and evidence-
based clinical recommendations for dosing of pediatric supported stand-
ing programs. Pediatr Phys Ther 2013;25:232-47.

31. Pin TW. Effectiveness of static weight-bearing exercises in children
with cerebral palsy. Pediatr Phys Ther 2007;19:62—73.

32. Bouwhuis CB, van der Heijden-Maessen HC, Boldingh EJ, Bos CF,
Lankhorst GJ. Effectiveness of preventive and corrective surgical inter-
vention on hip disorders in severe cerebral palsy: a systematic review.
Disabil Rehabil 2015;37:97-105.

33. El-Sobky A. Bony reconstruction of hip in cerebral palsy children
GrossMotor Function Classification System levels III to V: a systematic
review. J Pediatr Orthop B 2017.

34. Picciolini O, LE Métayer M, Consonni D, Cozzaglio M, Porro M,
Gasparroni V, et al. Can we prevent hip dislocation in children with ce-

rebral palsy? Effects of postural management. Eur J Phys Rehabil Med
2016;52:682-90.

35. Kim IS, Park D, Ko JY, Ryu JS. Are Seating Systems With a Me-
dial Knee Support Really Helpful for Hip Displacement in Children

BATTISTI

With Spastic Cerebral Palsy GMFCS IV and V? Arch Phys Med Rehabil
2019;100:247-53.

36. Terjesen T. To what extent can soft-tissue releases improve hip dis-
placement in cerebral palsy? Acta Orthop 2017;88:695-700.

37. Ha M, Okamoto T, Fukuta T, Tsuboi Y, Shirai Y, Hattori K, et al.
Preoperative radiologic predictors of successful soft tissue release surgery
for hip subluxation among cerebral palsy patients: A STROBE compliant
study. Medicine (Baltimore) 2018;97:¢11847.

38. Kiapekos N, Brostrom E, Hagglund G, Astrand P. Primary surgery
to prevent hip dislocation in children with cerebral palsy in Sweden: a
minimum 5-year follow-up by the national surveillance program (CPUP).
Acta Orthop 2019;90:495-500.

39. Lee WC, Kao HK, Yang WE, Ho PC, Chang CH. Guided Growth
of the Proximal Femur for Hip Displacement in Children With Cerebral
Palsy. J Pediatr Orthop 2016;36:511-5.

40. Portinaro N, Turati M, Cometto M, Bigoni M, Davids JR, Panou A.
Guided Growth of the Proximal Femur for the Management of Hip Dys-
plasia in Children With Cerebral Palsy. J Pediatr Orthop 2019;39:e622-8.

41. Hsieh HC, Wang TM, Kuo KN, Huang SC, Wu KW. Guided Growth
Improves Coxa Valga and Hip Subluxation in Children with Cerebral
Palsy. Clin Orthop Relat Res 2019;477:2568-76.

42. Chang FM, Ma J, Pan Z, Ingram JD, Novais EN. Acetabular Remod-
eling After a Varus Derotational Osteotomy in Children With Cerebral
Palsy. J Pediatr Orthop 2016;36:198-204.

Conflicts of interest

The authors certify that there is no conflict of interest with any financial organization regarding the material discussed in the manuscript.

Authors’ contributions

Nicoletta Battisti has given substantial contributions to the conception and the design of the manuscript, all coauthors contribute to acquisition, analysis and
interpretation of the data. All authors have participated to drafting the manuscript. Nicoletta Battisti revised it critically. All authors read and approved the
final version of the manuscript.

Acknowledgements

The authors acknowledge Francesco Nonino of the Epidemiological and Statistic Unit at IRCCS Institute of Neurological Sciences of Bologna for the meth-
odological support. Maria Domenica Camerlingo for bibliographic search strategies’ definition and Francesca Fedeli from the FightTheStroke Foundation.
History

Article first published online: October 5, 2023. - Manuscript accepted: September 7, 2023. - Manuscript revised: July 28, 2023. - Manuscript received: March
20, 2023.

Supplementary data
For supplementary materials, please see the HTML version of this article at www.minervamedica.it

Vol. 59 - No. 6 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 723



