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I. PRESENTATION (Français)

La prévalence de la paralysie cérébrale en Europe est de 1,5 à 3 pour 1000 naissances [START_REF]Surveillance of Cerebral Palsy in Europe. Surveillance of cerebral palsy in Europe: a collaboration of cerebral palsy surveys and registers. Surveillance of Cerebral Palsy in Europe (SCPE)[END_REF] . La plupart de ces enfants, y compris ceux aux niveaux de handicap les plus sévères, atteignent l'âge adulte. [START_REF] Engel | Pain in persons with cerebral palsy: extension and cross validation[END_REF][START_REF] Noonan | Hip function in adults with severe cerebral palsy[END_REF][START_REF] Lambert | Steroid injection for osteoarthritis of the hip: a randomized, double-blind, placebo-controlled trial[END_REF] Bien que les douleurs de hanche soient fréquentes dans cette population, il semble pourtant exciter un manque de prise en charge spécifique aux adultes paralysés cérébraux. [START_REF] Maanum | Effects of botulinum toxin A in ambulant adults with spastic cerebral palsy: a randomized double-blind placebo controlled-trial[END_REF][START_REF] Palisano | Development and reliability of a system to classify gross motor function in children with cerebral palsy[END_REF] La majorité des études que l'on trouve dans la littérature porte sur la prise en charge des enfants paralysés cérébraux.

L'incidence des coxalgies chez ces patients est probablement sous-estimée en raison 

INTRODUCTION

The prevalence of cerebral palsy in Europe has been estimated to range from 1,5 to 3 per 1000 live births [START_REF]Surveillance of Cerebral Palsy in Europe. Surveillance of cerebral palsy in Europe: a collaboration of cerebral palsy surveys and registers. Surveillance of Cerebral Palsy in Europe (SCPE)[END_REF] . The prevalence of adults with cerebral palsy is increasing due to the improvement of survival at birth and of life expectancy.

Hip pain is common in adults with cerebral palsy, with an incidence of 36 to 63,1% of patients according to different studies 2 , [START_REF] Boldingh | Assessing pain in patients with severe cerebral palsy: Development, reliability, and validity of a pain assessment instrument for cerebral palsy11No commercial party having a direct financial interest in the results of the research supporting this article has or will confer a benefit upon the author(s) or upon any organization with which the author(s) is/are associated[END_REF] . Its incidence is most likely underestimated, due to difficulties to assess pain in nonverbal or cognitively impaired patients.

Hip pain is often discovered at an already advanced stage and can have a negative impact on gait, transfers, nursing and physiotherapy cares, chair or bed positioning, and daily activities. Botulinum toxin injections can also be used to treat spastic peri-articular hip muscles 5 in order to reduce peri-articular muscles' imbalance and mechanical stress on the joint.

There aren't any consensual guidelines for the diagnosis and treatment of hip pain in adults with cerebral palsy. Our goal in this study was to investigate the efficiency of intra-articular injections of local anesthetics and corticosteroids, sometimes combined with botulinum toxin injections in peri-articular muscles, to diagnose and treat hip pain in adults with cerebral palsy.

III. MATERIALS AND METHODS

Between 2010 and 2020, 14 adults with cerebral palsy and with hip pain have been diagnosed and treated in our department. After a clinical examination and a hip x-ray, 13 of them received an x-ray guided intra-articular injection of local anesthetics in order to help identify the etiology. Twelve of them received intra-articular injections of corticosteroids when an intra-articular origin of the pain seemed probable. To reduce spastic muscle forces acting on the femoral head, some patients received injections of botulinum toxin in peri-articular muscles of the hip.

These procedures were performed under local or general anesthesia whenever the patient presented abnormal involuntary movements or agitation. Following the different procedures, all patients were allowed to carry out their usual daily activities without restrictions.

The average age of the patients at the time of the procedures was 27,4 years old.

This being a retrospective observational study of routine care follow-up, no approval for the ethics committee was required.

A.

Patient characteristics (Table 1)

For each patients, the following data was collected throught patient interview and medical record analysis :

- Plevic x-rays were analysed to help determine the cause of pain. The extent of the femoral head's displacement was measured by using Reimers' migration percentage (MP) [START_REF] Reimers | The stability of the hip in children. A radiological study of the results of muscle surgery in cerebral palsy[END_REF] . The following abnormalities were searched: hip dysplasia (MP<30%),hip subluxation (30%<MP<100%), hip dislocation (MP<100%), degenerative osteoarthritis, paraosteoarthropathy, fracture, signs of previous surgery.

C.

Primary pain characteristics

All patients suffered from unilateral hip pain and all hip pains were mechanical. The pain was occurring on a daily basis for 12 of the 14 patients.

D.

Intra-articular anesthetic test

This test was used to help determine the cause of pain on 13 of the patients. Under either x-ray of scan control, 1 to 3 cc of local anesthetic, either lidocaine (Xylocaïne®) or ropivacaine (Naropéine®), were injected in the femoroacetabular joint by experienced interventional radiologists. Hip pain level was evaluated 1 hour after the procedure. We considered that pain relief under 1 hour was in favour of an intra-aricular origin. If the pain had not abated then a peri-articular or extra-articular (such as spinal, neuropathic or visceral) origin was evoked.

E.

Intra-articular corticosteroid injection

When an intra-articular origin of the pain was suspected, an intra-articular injection of corticosteroid was added to the procedure. The products used were: cortivazol 3,75mg/1,5ml (Altim®), triamcinolone acetonide (Kénacort® 40), and betamethasone (Diprostène®).

F.

Intra-muscular botilunum toxin injections

Patients with spastic peri-articular hip muscles received electrostimulation-guided botulinum toxin injections, using either Botox® or Dysport®. The aim was to lower the muscle imbalance and to reduce hip pain. The dilutions were 100 U of Botox® per mL of 0.09% sodium chloride and 500 U of Dysport® per mL of 0.09% sodium chloride.

To assess spasticity, the modified Ashworth scale was used, grading muscle tone from 0 to 4 (Annex 3). These botulinum toxin injections were conducted on the same day than the intra-articular ones, or within 48 hours at most. For only one of the 14 patients, the botulinum toxin injections were performed on their own, without being associated to any intra-articular injection.

G.

Pain assessment

Our primary endpoint was the pain evaluation 1 hour after the intra-articular anesthetic test. Secondary endpoints were the pain evaluation 3 months after the intra-articular corticosteroid injection and beyond 3months.

Face Pain Scale (FPS), Numeric Pain Rating Scale (NPRS), or Visual Analog Scale (VAS) were used when possible. In the case of patients with cognitive impairment , an hetero-evaluation was used, by interviewing the patient's close caregivers and/or by using the Doloplus Behavioral Scale 8 .

This being a retrospective observational study, no statistical analysis was used.

IV. RESULTS

A.

Diagnostic test: intra-articular anesthetic injection (table 2)

An x-ray or scan-guided intra-articular anesthetic injection was conducted on 13 of the 14 patients. The anesthetic test was efficient for 11 of the 13 patients with a complete disappearance of the pain within 1 hour. Regarding the 2 patients (cases 8 and 13) with a negative test, the cause of pain was most likely peri-articular.

In a context of pain recurrence, 3 of the 13 patients received more than one intraarticular anesthetic injection (between 2 and 4), with at least 3 months between each injections and in association with corticosteroids.

B.

Intra-articular corticosteroid injection (table 2)

For 12 of the 13 patients who were injected with anesthetics, an intra-articular corticosteroid injection was carried out during the same procedure.

Again, in a context of pain recurrence, 3 of the 12 patients received more than one intraarticular corticosteroid injection (between 2 and 3), with at least 3 months between each injections.

C.

Intra-muscular botilunum toxin injections (table 2)

Seven of the 12 patients who were injected with intra-articular corticosteroids received botulinum toxin injections in peri-articular hip muscles. Patient 8's anesthetic test wasn't efficient and he didn't receive corticosteroid injections.

However he was injected with botulinum toxin.

Patient 11 only received botulinum toxin injections, without any intra-articular injection associated.

D.

Efficiency of the intra-articular corticosteroid injections ± associated with intra-muscular botulinum toxin injections (table 2)

Three months after the first injections, hip pain had disappeared for 10 of the 12 patients who were injected with corticosteroids. Six of these 10 patients had received botulinum toxin injections as well, four of them had only been injected with corticosteroids.

The average length of efficiency at the time of our evaluation was 4,3 months, with extrems going from 2 to 12 months and a median of 3 months.

Concerning patient 8 and11, who were injected with botulinum toxin but didn't receive corticosteroid injections, hip pain was absent 3 months after the injections. In their cases, the botulinum toxin injections had been both a diagnostic and therapeutic test.

E.

Side effects

There were no side effects to be noted after the intra-articular injections: no septic arthritis, no hematoma. Likewise, no side effects were reported after the intra-muscular botulinum toxin injections: no hematoma, no flu-like symptoms, no dysphagia. 

F.

Assessment beyond 3 months and follow-up Three patients were eventually treated by surgery after the various injections.

-Patient 1: an open wedge valgus osteotomy was performed 4 months after the intraarticular injections. The surgery was complicated by septic arthritis and a proximal femoral resection was carried out 3 months after the first intervention, associated with a tenotomy of the adductors. Two years after that last procedure his pain pain had been relieved.

-Patient 2: several soft tissue surgical procedures (tenotomies) were performed 6 months after the intra-articular corticosteroid injection which hadn't been efficient. It was then followed by a proximal femoral resection and iterative botulinum toxin injections.

-Patient 7: tenotomies of peri-articular hip muscles (sartorius, adductor longus, semitendinosus, rectus femoris) were performed, three months after the third intraarticular injection of local anesthetics and corticosteroids. A fourth injection of the same products was associated to the tenotomies, to lower the risk of post-surgery pain.

As of today seven patients (patients 2, 4, 7, 8, 11, 13 and 14) are still being regularly injected with botulinum toxin. Their hip pains have abated.

The other seven patients are under a simple clinical follow-up and all of them have been relieved from their hip pain.

G.

Diagnostic and therapeutic algorithm (Figure 2)

The review and synthesis of this series of cases allowed us to develop a decision algorithm which aims to provide guidance for diagnosis and treatment of hip pain in adults with cerebral palsy. 

V. DISCUSSION

A.

Sampled population

The participants in our study are a representative sample of the target population, namely adult patients with cerebral palsy being at risk of developing hip pain. On a functional perspective, they are ranked level III, IV and V on the GMFCS scale. These GMFCS levels are at higher risk of developing hip pain than the lower levels I and II [START_REF] Hägglund | Characteristics of children with hip displacement in cerebral palsy[END_REF] .

Moreover, the majority of patients in our sampled population suffer from tetraparesis which has been shown to be a greater source of hip pain than the other type of cerebral palsy [START_REF] Hägglund | Characteristics of children with hip displacement in cerebral palsy[END_REF] .

It is this particular population of severely impaired patients which requires a specifically adapted care. Due to communication alteration, cognitive impairment, and sensory deficits, both diagnosis and efficiency evaluation of pain treatment can be challenging.

There has been numerous studies investigating the incidence of hip pain in adults with cerebral palsy. However these studies often have limited inclusion criteria. Jahnsen and al. [START_REF] Jahnsen | Musculoskeletal pain in adults with cerebral palsy compared with the general population[END_REF] noted an incidence of 36% hip pain in the 322 total analysed cases. Yet patients with cognitive impairment were excluded from their study. In addition there were only 24 patients with tetraparesis amongst the participants. Similarly, in Engel and Al. 2 study, hip pain incidence of 63,1% in adults with cerebral palsy was measured in a population of patients with an intelligence quotient over 70 and able to self-evaluated their amount of pain on a scale from 0 to 10.

This tendency to exclude patients suffering from cognitive impairment can be found in many studies. It can help with pain assessment, since patients can self-evaluate, but it also omits a significant proportion of patients with cerebral palsy.

B.

Clinical pain assessment

Our study highlighted the difficulty of assessing pain in patients with cerebral palsy by means of a unique and uniform scale, especially in the case of severely affected patients.

Four different types of pain scales were used in our study, due to the heterogeneity of communicating abilities of our patients: Faces Pain Scale, Numeric pain Rating Scale, Visual Analog Scale, and Doloplus Scale. Communication and cognitive impairments, In Hodgkinson and Al's study [START_REF] Hodgkinson | Bassin oblique, luxation de hanche et scoliose dans une population de 120 adultes polyhandicapés. Étude descriptive[END_REF] , the San Salvadour scale is used to hetero-evaluate, but it takes longer to use than the Doloplus scale's.

Hip pain assessment could also be estimated through a quality life questionnaire. The Brief Pain Inventory could be used to assess the impact of hip pain on the general activity, mood, walking capacity, usual work, relationships and sleep [START_REF] Tyler | The reliability and validity of pain interference measures in persons with cerebral palsy[END_REF] .

Through experience we can assume that the Face Pain Scale is the most appropriate tool to use with patients without major cognitive impairment, who are able to express themselves through visual or gestural communication. With non-communicating patients suffering from cognitive impairment, the Doloplus scale is quick and easy to use.

C.

Benefit of intra-articular anesthetic injections

Intra-articular anesthetic injections seem to be a useful diagnostic tool to help confirm the intra-articular origin of hip pain in adults with cerebral palsy. If the hip pain is relieved by the test, it is a strong argument for an intra-articular origin of the pain.

The quantity of anesthetics injected in our study was variable, from 1 to 3 mL of lidocain. The literature review shows that the total volume of anesthetics and corticosteroids injected in the hip joint ranges from 3 to 12 mL. Young and Al. have compared two randomized groups of patients who were injected with 40 mg of triamcinolone and 2 mL of bupivacain with different total volumes. In group B, 6 mL of sterile water was added. The final injected volume was of 3 mL in group A and 9 mL in group B. The authors didn't note more side effects in group B. They didn't observe any significant difference of efficiency, in particular on pain reduction or function improvement. They recommend to inject between 3 and 9 mL of liquid for intra-articular hip injection [START_REF] Young | Therapeutic hip injections: is the injection volume important?[END_REF] .

Ashok and Al. used intra-articular anesthetic tests previous to hip joint replacements to ensure that the hip pain had indeed an intra-articular cause, in part to differentiate it from lumbar referred pain when the origin of the pain wasn't certain. On 77% of the 48 patients of their study who were suffering from hip pain, an intra-articular anesthetic test was carried out and turned out to be effective. Amongst the 34 patients who undergone surgery, 33 of them were relieved from their hip pain. The specificity of the anesthetic test was 91% and its sensitivity 97% [START_REF] Ashok | The diagnostic value of anaesthetic hip injection in differentiating between hip and spinal pain[END_REF] .

Very few side effects consecutive to the intra-articular anesthetic injections are reported in literature. Braunstein reports an overall good tolerance with the following possible side effects: numbness lasting up to 2 hours after the procedure (anesthetics in contact with the femoral nerve), non-surgical hematoma [START_REF] Braunstein | Bupivicaine arthrography of the post-arthroplasty hip[END_REF] , local chondrocyte toxicity due to bupivacaine [START_REF] Kamath | Perspective: cartilage toxicity from local anesthetics[END_REF] .

D.

Hip pain management through intra-articular corticosteroid injections

Multiple types of corticosteroids were used in our study. In spite of their diverse duration of action, there isn't one molecule which is prioritized above others for intra-articular hip injections, in particular to treat osteoarthritis. Intra-articular corticosteroid injections have a therapeutic goal and not a diagnostic one.

If hip pain isn't relieved by local corticosteroids, an intra-articular origin of the pain can't be excluded. Intra-articular corticosteroid injections are an effective treatment of osteoarthritis [START_REF] Lambert | Steroid injection for osteoarthritis of the hip: a randomized, double-blind, placebo-controlled trial[END_REF] . They are used as a second-line treatment, when hip pain resists treatment by oral analgesic products, including non-steroidal anti-inflammatory drugs [START_REF] Zhang | EULAR evidence based recommendations for the management of hip osteoarthritis: report of a task force of the EULAR Standing Committee for International Clinical Studies Including Therapeutics (ESCISIT)[END_REF] .

It can be used previous to hip surgery, with a minimum waiting period of 2 months between the intra-articular corticosteroid injection and hip replacement. Without this two-months delay the post-surgical infection risk is estimated at 10% [START_REF] Kaspar | Infection in hip arthroplasty after previous injection of steroid[END_REF] . In our series, one patient (case 1) suffered from a post-surgical septic arthritis after an open wedge valgus osteotomy. The intra-articular corticosteroid injection was performed more than 4 months before the surgery.

The presence of osteosynthesis material in the joint wasn't a contraindication to the intra-articular corticosteroid injection since it is not in contact with the joint capsule.

Intra-articular corticosteroid injections can be repeated with a waiting period of 3 months between each injection, in case of hip pain reappearance. Three of our patients were injected 2 to 3 times because of pain recurrence and the need to temporize while waiting for multidisciplinary deliberation and a potential surgery.

The decision to inject both anesthetics and corticosteroids at the same time without waiting for the result of the anesthetic test was based on the benefit/risk balance. There would have been a greater risk of sepsis with two intra-articular injections instead of one. The potential benefit of the intra-articular corticosteroid injection was superior to this risk especially with our most fragile patients. This is why when the intra-articular origin of the pain was strongly suspected, corticosteroid injections were performed at the same time than the anesthetic injections. This wasn't the case with patient 8, who was a GMFCS III 23 year-old patient. The decision to inject both products in one sitting or to wait for the result of the anesthetic test before injecting corticosteroids should be made individually for each patient.

E. Benefit of intra-muscular botulinum toxin injections

The main goal of botulinum toxin injections was to relieve pain caused by spasticity, by reducing the imbalance between agonist and antagonist muscles. They can also be used as a diagnostic test by assessing their effect on hip pain after 6 to 12 weeks.

The intra-articular anesthetic test wasn't carried out in one of our patients (case 11). He only had botulinum toxin injections in the following muscles: gluteus minimus, anterior fascicle of the medium gluteus, adductors, hamstrings. The patient was relieved of hip pain after these injections. Patient 11 had no cognitive impairment and was able to communicate, which was of great help to insure that the pain had been relieved by the injections and was indeed due to peri-articular hip muscles' spasticity.

Very few papers in literature mention the possible use of botulinum toxin to treat hip pain in adults with cerebral palsy. Contrary to children with cerebral palsy, whose positive reaction to botulinum toxin used as a treatment for hip pain has been proven. It is important to note that spastic cocontraction can sometimes help patient verticalization and gait by compensating for impaired voluntary command of certain muscle groups. However, Maanum and Al. have conducted a randomized, double-blind, placebo-controlled trial focusing on the effect of botulinum toxin injections on ambulant adults with cerebral palsy (GMFCS II). No major side effect was reported. Eight weeks after the injections, the self-assessed spasticity level on a visual analogue scale (from 0 to 10), as well as the self-evaluation of the global perceived effect (verbal assessment :

worst/same/better), had significantly improved in the botulinum toxin A group.

Botulinum toxin injections can be used to diminish spasticity before a hip surgery, to lower mechanical stress on the joint, and to lower post-surgical pain [START_REF] Michelsen | Analgesic Effects of Botulinum Toxin in Children with CP[END_REF] . They can also help delay peri-articular hip tenotomies [START_REF] Root | Surgical treatment for hip pain in the adult cerebral palsy patient[END_REF] .

F. Limitations of our study

The small number of participants is one of the main limitations of our study.

On a methodological level, it wouldn't have been ethical to include a control group with an intra-articular injection of a placebo.

Considering the diversity of pain assessment tools we used, the fact that the study was retrospective, and the absence of standardized evaluation methodoly, we weren't able to compare the data preceding and following the injections.

G. Diagnostic and therapeutic algorithm

To our knowledge, no prior studies have examined the possible benefit of intra-articular anesthetic injections to help diagnose hip pain causes in adults with cerebral palsy. The same goes for intra-articular corticosteroid injections and peri-articular hip muscle injections as hip pain treatment.

Murphy and al mention, in a general overview article, the possible use of scan guided intra-articular anesthetic and corticosteroid injections to treat hip pain due to femoroacetabular incongruity or osteoarthritis in adults with cerebral palsy. He describes a positive effect lasting at least 6 months, but no clinical study's results was reported. [START_REF]Cerebral palsy lifetime carefour musculoskeletal conditions -MURPHY -2009 -Developmental Medicine &amp[END_REF] In our case series, we observed a benefic effect lasting at least 3 months following the intra-articular corticosteroid injections sometimes associated with peri-articular hip muscle injections. This result will have to be confirmed by a prospective study with a greater number of participants. Hirsh and Al. have investigated, through a retrospective questionnaire, which treatments were used on adults with cerebral palsy suffering from hip pain. The only interventional procedures were motor nerve blocks [START_REF] Hirsh | Survey results of pain treatments in adults with cerebral palsy[END_REF] .

The fact that we often used two treatments concomitantly, corticosteroids and botulinium toxin, makes it difficult to identify exactly which was efficient and it is possible that the best outcomes came from the association of the two, since the origin of pain is often multifactorial. However a negative anesthetic test is in favor of an extra-articular origin of the pain and so in favor of the efficiency of botulinum toxin when the pain was relieved at 3 months.

These various local treatments enabled us to reduce the use of oral and intrathecal drugs. In the case of patient 2 a complete withdrawal from intrathecal baclofene was possible after his hip pain was treated.

These local interventional treatments may sometimes be the only available tool at our disposal when patients present contraindications for surgical treatment.

We established a diagnostic and therapeutic algorithm (figure 2) which will need confirmation from a prospective study with a greater number of participants.

VI. CONCLUSION

In spite of the high incidence of hip pain in adults with cerebral palsy, there is no guidelines to diagnose and treat it.

Patients with cerebral palsy are a very heterogeneous population. Pain assessment is often difficult in this population due to communication disorders and/or cognitive impairment.

Hip pain can have many different origins, whether it be intra-articular of extra-articular.

An intra-articular anesthetic injection can, in the case of a positive outcome, weight in favor of an intra-articular origin of the pain.

In terms of therapeutic treatments, intra-articular corticosteroid injections can be performed, eventually with the addition of botulinum toxin injections in order to reduce the imbalance between agonist and antagonist muscles caused by spasticity. A positive therapeutic effect can be seen up to at least 3 months after the injections and sometimes enable a permanent relief or temporary relief while waiting for surgery.

As far as we know, no previous research has investigated this type of diagnostic and therapeutic approach in the specific case of adults with cerebral palsy. For some patients, surgery is eventually required after multidisciplinary deliberation between medical and surgical teams. The various medical explorations and treatments performed prior to the deliberation can help to choose the most appropriate type of intervention: tenotomies, osteotomy, arthroplasty, proximal femoral resection.

At a more practical level, it would be interesting to specify the volume of anesthetics to inject and the type of corticosteroid to use, in light of their specific duration of action and contraindications. A prospective study following a cohort of adult patients with cerebral palsy, with an adequate number of participants, should help support these diagnostic and therapeutic procedures.

VII. COMMENTAIRE (Français)

En dépit de la fréquence élevée des coxalgies chez les patients adultes paralysés cérébraux, il n'existe pas de recommandations concernant leur prise en charge diagnostique et médicale. A la suite cette étude de cas, nous avons donc observé que ces procédures ont un effet thérapeutique sur au moins 3 mois et peut permettre de soulager définitivement ou transitoirement la douleur en attendant une prise en charge chirurgicale.

Ce type de prise en charge diagnostique et thérapeutique médicale n'est pas décrit dans la littérature pour les adultes paralysés cérébraux.

Pour certains patients une prise en charge chirurgicale est à terme inévitable après une consultation pluridisciplinaire médico-chirurgicale. Les différents traitements médicaux réalisés au préalable peuvent aider au choix du type d'intervention chirurgicale :

ténotomies, ostéotomies, arthroplastie, résection fémorale proximale.

Nous avons établi un algorithme diagnostique et thérapeutique (Figure 2), mais une des limitations principales de notre étude étant le faible nombre de patients inclus, il devra être confirmé dans le futur par le suivi prospectif d'une importante cohorte de patients.
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  It can have multiple causes, articular or extra-articular. Hip x-rays can reveal structural abnormalities and help follow the morphometric evolution of the joint. The correlation between radiological aspect and clinical pain hasn't been proven in adults with cerebral palsy[START_REF] Noonan | Hip function in adults with severe cerebral palsy[END_REF] , however Ramstad and Terjesen have found that hip pain is more frequent in severe hip displacement in children with cerebral palsy[START_REF] Lambert | Steroid injection for osteoarthritis of the hip: a randomized, double-blind, placebo-controlled trial[END_REF] Intra-articular injections of local anesthetics are used for diagnostic purposes, to locate the pain and help pinpoint the cause. Intra-articular corticosteroid injections are used to treat coxarthrosis' symptoms 4 .

Figure 1 .

 1 Figure 1. Radiological aspects. A, (case #1) Dislocation, impingement. B, (case #2) Subluxation. C, (case #3) Dislocation. D, (case #4) Femoral head and neck resection, impingement. E, (case #5) Dislocation, neohip joint. F, (case #6) Hip dysplasia. G, (case #7) Dislocation. H, (case #8) Normal. I, (case #9) Subluxation. J, (case #10) Dislocation. K, (case #11) Hip dysplasia. L, (case #12) Subluxation. M, (case #13) Subluxation. N, (case #14) Dislocation, dysplasia.

Figure 2 .

 2 Figure 2. Diagnostic and therapeutic algorithm for treatment of hip pain in adult patients with cerebral palsy.

  visual deficit, ability to designate, ability to perceive pain were the factors which guided the choice of pain scale. The Pain Assessment Instrument for Cerebral Palsy 11 (Annex 2), was developed as a specific self-evaluation to estimate hip pain in adults with cerebral palsy. It helps diagnose overlooked pain and was designed to be used on patients with communication impairment. It consists of the usual Faces Pain Scale plus additional images representing daily activities that can trigger pain. It would be an interesting tool to use in a larger prospective study whith patients who are able to self-evaluate through designation.

  Lundy and Al. have shown the efficiency of botulinum toxin to decrease hip pain in children with cerebral palsy, by assessing pain 3 months after the injections in peri-articular muscles on 26 children with GMFCS V tetraparesis, with an average age of 11,5 years 20 .

L

  'évaluation de la douleur en elle-même peut s'avérer difficile chez ces patients souvent non communicants et le diagnostic étiologique peut être tout aussi délicat étant donné les multiples causes possibles, articulaires ou extra-articulaires. La réalisation d'un test anesthésique, par injection dans l'articulation coxo-fémorale de lidocaïne ou ropivacaïne sous contrôle scopique, peut orienter le diagnostic vers une origine intra-articulaire s'il permet de soulager la douleur dans l'heure qui suit. Dans ce cas, une infiltration de corticoïdes peut être effectuée pour tenter de soulager la douleur, au même titre que chez les patients atteints de coxarthrose. Lorsque qu'une origine intra-articulaire de la douleur est fortement suspectée, les deux gestes peuvent être réalisés dans le même temps afin de limiter les injections intra-articulaires et ainsi de diminuer le risque d'effets indésirables. Dans notre série de cas, un test anesthésique a été réalisé chez 13 patients et la douleur était soulagée à 1 heure chez 11 de ses patients. Ces 11 patients, ainsi que la patiente 12, chez qui le test anesthésique était négatif mais où une origine intraarticulaire de la douleur était tout de même suspectée, ont bénéficié d'une infiltration intra-articulaire de corticoïdes. Trois mois après ces infiltrations, les coxalgies étaient fortement améliorées chez 10 de ces 12 patients ayant reçu les corticoïdes intraarticulaires. Sept des 10 patients qui ont été soulagés présentaient une spasticité péri-articulaire importante et ont également bénéficié d'injections de toxine botulique dans les muscles pouvant être responsables d'un déséquilibre mécanique au niveau de l'articulation. Le patient 8 n'a pas ressenti d'amélioration à la suite du test anesthésique. Il n'a donc pas reçu d'infiltration de corticoïde mais a été traité par injections de toxine botulique. La coxalgie a fortement diminué à la suite des ces injections de toxine, confirmant l'origine extra-articulaire de la douleur chez ce patient. C'était également le cas pour le patient 11, chez qui le test anesthétique n'a pas été réalisé car une origine extra-articulaire était d'emblée suspectée, et qui a lui aussi été soulagé par les injections de toxine botulique.

  

  

  

Table 1 .

 1 Patient characteristics.

	demographic data : age, gender ;
	-diagnosis and medical history : history of lower-limbs surgery or spine surgery ;
	-functional abilities : oral and gestural communication capacities, presence or absence
	of cognitive impairements, GMFCS level 6 , (Annex 1)
	-Hip pain characteristics : date of first occurrence, type (mechanical, neuropathic,
	inflammatory, mixed), lateralization and precise location, triggers (constant, intermittent,
	occuring when walking, dressing, during transfers or hygiene care, when seated of
	asleep), frequency.

a ) All patients without cognitive impairment were able to communicate either orally or gesturally

Table 2 .

 2 Diagnostic anesthetic test, intra-articular corticosteroid injections, intra-muscular botulinum toxin injections: effectiveness.

	Patient no.	Anesthetic test (n = number of tests)	Effectiveness of the anesthetic test,1 hour post-injection	injections) Intra-articular corticosteroid injections (n= number of	Botulinum toxin injections	Pain relief 3-months post-treatment
						Yes. Pain
	1	Lidocaine	Yes	Cortivazol	Botox® 250 UI	returned after 4
						months.
	2	Ropivacaine	Yes	Betamethasone	No	No
	3	Lidocaine	Yes	Cortivazol	No (Baclofen Pump)	Yes (Doloplus 3/30)
						Yes, still
	4	Lidocaine	Yes	Cortivazol	Dysport® 800 UI	effective at 7 months
						(Doloplus 4/30)
						Pain returned
						after 3, 2, and 3
						months
	8	Lidocaine	No FPS 44	n=0	Botox® injection at a later stage	Yes, still effective at 6 months (FPS 0/10)
						Pain returned
	9	Lidocaine	Yes	Cortivazol	Botox® 300 UI	after 2,5
						months
	10	Lidocaine	Yes	Cortivazol	No	Yes, Doloplus 3/30
	11	n=0	-	n=0	Botox® 400 UI Yes, NRS 0/10
	12	Lidocaine	Yes	Cortivazol	No	Yes, Doloplus 8/30
	13	Lidocaine	No	Betamethasone	Dysport® 800 UI	Yes, pain returned after 4 months
	14	n=2 1. Lidocaine 2. Lidocaine	1. Yes 2. Yes	1. Betamethasone 2. Betamethasone	Botox®150 UI	1. Yes, for 4 months 2. Pain returned after 3 months
	FPS = Faces Pain Scale				

IX. ANNEXES Annex 1. Gross Motor Function Classification System