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Introduction

Good practice guidelines help clinicians to establish a suspected diagnosis of non-accidental head injury (NAHI) and help forensic experts to establish a level of certainty for the diagnosis.

The objective of this study was to assess how the French Health Authority (HAS) guidelines contribute to the process of producing an expert assessment, on causation and certainty in cases of suspected NAHI.

Method

A retrospective study was conducted of the expert assessments that were conducted by a paediatric surgeon and forensic expert attached to our local court between 2002 and 2018, with the aim of determining the causal mechanism of the lesions and express a degree of certainty regarding the diagnosis.

Results

In our study, we found that, despite the HAS guidelines, a number of documents deemed essential for the forensic expert were sometimes missing, and that, by applying these guidelines, the decisions reached in some expert assessments could been reclassified and certain factors formerly described as risk factors for injury could be excluded. A precise dating of the traumatic event was proposed in half of cases.

Conclusion

Our study highlights the vital role of the HAS guidelines, not only for patient management but also to ensure high-quality expert assessments. Unfortunately, guidelines were not yet being properly adhered to by medical teams.

Résumé :

Introduction

Les recommandations de bonnes pratiques sont une aide pour le clinicien pour établir une suspicion diagnostique et pour l'expert pour établir un diagnostic de certitude de traumatisme crânien non accidentel (TCNA).

L'objectif de cette étude était d'évaluer la contribution des recommandations de l'HAS à la pratique de l'expertise concernant une mission d'imputabilité dans des cas de suspicion de TCNA.

Méthode

Une étude rétrospective des expertises réalisées par un chirurgien pédiatre expert auprès du tribunal de notre circonscription entre 2002 et 2018 avec une mission d'imputabilité a été effectuée.

Résultats.

Dans notre étude, nous avons pu constater que malgré les recommandations de l'HAS un certain nombre de documents essentiels pour le médecin expert étaient encore parfois manquants, et que ces recommandations ont permis de reclasser certaines expertises différemment ou d'exclure des facteurs anciennement décrit comme favorisant les lésions.

Une datation précise de l'événement traumatique a été proposée dans la moitié des cas.

Conclusion

Notre étude met en exergue le rôle indispensable des recommandations HAS, non seulement pour la prise en charge des patients mais également pour une expertise médicale de qualité.
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Highlights

Professional guidelines are an undeniable aid in determining the causal mechanism of the lesions and certainty of a suspected NAHI. These recommendations must be well properly adhered to by medical teams.

Their disrespect limits the extent to which perpetrator(s) of violence are recognised.

There is a low number of convictions resulting from judicial investigations.

Les recommandations professionnelles constituent une aide indéniable pour le diagnostic d'imputabilité d'un TCNA.

Ces recommandations se doivent d'être bien appliquées par les équipes médicales.

Leur non-respect limite alors la reconnaissance de ou des auteurs des violences.

Il existe un faible nombre de condamnation au terme des investigations judiciaires. This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Introduction

Since 2009, the American Pediatric Society has advised replacing the "shaking baby syndrome" (SBS) by "non-accidental head injury" or "abuse head trauma" to describe the whole brain, spinal cord, spinal and cranial damage resulting from a head injury inflicted on infants [START_REF] Christian | Committee on Child Abuse and Neglect, American Academy of Pediatrics. Abusive head trauma in infants and children[END_REF]. Indeed, the SBS would be too reductive and used too often inappropriately to describe infants with impact injury, alone or accompanied by multiple mechanisms of brain and spinal cord injury.

Of the various forms of child physical abuse, non-accidental head injury (NAHI) is in some respects unique. While the clinical situation has been identified for many years [START_REF] Tardieu | Etude médico-légale sur les sévices et mauvais traitements exercés sur des enfants[END_REF], understanding of its mechanism is more recent [START_REF] Chatelin | Towards child versus adult brain mechanical properties[END_REF][START_REF] Watts | Child maltreatment guideline working party of Royal College of Ophthalmologists UK. Abusive head trauma and the eye in infancy[END_REF][START_REF] Shannon | Axonal injury and the neuropathology of shaken baby syndrome[END_REF].

The incidence of NAHI is 32 to 38 cases per 100,000 children per year in the first year of life and it is fatal in almost one quarter of cases [START_REF] Narang | Abusive Head Trauma in Infants and Children[END_REF][START_REF] Scavarda | Initial predictive factors of outcome in severe non-accidental head trauma in children[END_REF]. Good practice guidelines are defined in the field of healthcare as methodically developed proposals to help practitioners and patients identify the most appropriate care in given clinical circumstances, using a multidisciplinary approach. The first French guidelines on NAHI were proposed by the French Health Authority (Haute Autorité de la Santé, HAS) and the French Society for Physical Medicine and Rehabilitation (Société française de médecine physique et de réadaptation, SOFMER) in 2011 [START_REF]Recommandation : Syndrome du bébé secoué[END_REF] and were updated in 2017 [START_REF]Recommandation : Syndrome du bébé secoué[END_REF]. They enable health professionals to make an accurate diagnosis of NAHI, better understand the mechanisms of action involved, recognise its clinical consequences and conduct the relevant paraclinical examinations. By methodically excluding diseases, including very rare ones, these guidelines enable a diagnosis of child abuse to be determined, for the first time, based on objective and recognised criteria.

Clinical suspicions of abuse must be notified to the judicial authorities. The criminal investigation is then entrusted to a police or gendarmerie unit, usually a specialist team (such as the child protection unit (brigade des mineurs)), under the oversight of the public prosecutor's office. As part of the criminal investigation, a forensic assessment by a medical expert may be requested in order to determine whether or not the injuries may be the result of trauma, and whether or not this trauma may have been non-accidental in nature.

The primary objective of this study was to assess how the HAS guidelines contribute to the process of making an expert assessment on causation and certainty in cases of suspected nonaccidental head injury in infants. The secondary objectives were to verify how these guidelines are being applied, outside the context of forensics, in identifying injuries in clinical practice.

Materials and methods

This is a retrospective study of all the expert assessments conducted by a paediatric surgeon and forensic expert attached to our local court. We included all infant cases assessed between 2002 and 2018 to determine whether the injuries presented by the infant could be caused by non-accidental head injury. All the expert assessments were reviewed by a second forensic medical expert, one who did not conduct the initial expert assessment, following the HAS guidelines.

The complete medical file provided by the court and the judicial investigation file were both reviewed. An inventory of the documents at the expert's disposal was drawn up.

The following data were collected:

-Judicial investigation data: the initial reports to the public prosecutor, the name of the court hearing the proceedings, the date of the expert assessment, the witness statements, and the report of the forensic doctor.

-Medical data: sex, information on the pregnancy and birth, any medical monitoring of the child prior to hospitalisation, the nature and time and date of onset of first symptoms, and clinical and paraclinical data concerning medical and surgical treatment administered to the child.

We then, for each case, identified the expert's conclusions as regards causation and certainty and reassessed the latter, taking into account the HAS guidelines of May 2011, modified in July 2017 [START_REF]Recommandation : Syndrome du bébé secoué[END_REF][START_REF]Recommandation : Syndrome du bébé secoué[END_REF].

We requested information on the judicial consequences from the various courts to which the cases were initially referred. Categorical variables are expressed as incidence and corresponding percentage. For continuous variables, the median was calculated.

Results

39 expert assessments were carried out during this period, 5 of which concerned children who died quickly. These 5 assessments were not included in the study because the examination recommended by the HAS was incomplete in all cases. For the 34 infants included in the study, the distribution was fairly similar before and after 2011: 55% (n=19) before 2011 and 45% (n=15) after 2011. The mean time between the date of judicial notification and the request for an expert assessment was 11 months [0.5-34 months].

Epidemiological data

The majority of infants were male (n=26, or 85%) with a sex ratio of 2.7

The median age of the infants at the time of the alleged trauma was 3. The mean age of the father or spouse of the mother in the couple was 28 years, with 10% being under 23 and 36% over 30 [20-39 years].

The family situation was known in 23 cases: the couple were cohabiting in 70% of cases, the couple were married in 17% of cases and one of the parents had already had a child in 17% of cases. In 8% of cases, the child was not related to the mother's spouse. The couple were separated at the time of the events in 4% of the cases. Associated domestic violence was only reported in one case.

According to the investigation data, in 61% of cases one of the parents was suspected was suspected of being the perpetrator, and in 10% of cases a third party (the mother's spouse or a person with custody of the child) was suspected.

Background

Nearly half of the pregnancies (42%) were high-risk: vascular or metabolic disease during the pregnancy in 17% of cases (n=6), premature birth in 20% (n=7), and twin pregnancy in 11% (n=4) (including one case involving a history of violence towards the other twin).

In 41% of cases (n=14), the infant was an only child.

Analysis of the investigation file

Copies of the judicial notification and forensic doctor's report were present in 100% of cases. Initial clinical symptomatology was, in 76% of cases, neurological (n=26), such as convulsions, a focal neurological deficit, signs suggestive of acute intracranial hypertension or an apparent life-threatening event in the infant.

In 70% of cases (n=24), these symptoms prompted very rapid medical consultation (less than 3 hours). In two other cases, the time to consultation was 1 and 3 days; these were infants of 3.5 and 4 months, presenting with vomiting.

In 23% of cases (n=8), the suspected diagnosis was mentioned in a judicial or administrative notification due to a fracture, a suspicious bruise, the proven abuse of a sibling, or a macrocrania assessment. In these contexts, the time to initial management was delayed and the date of the trauma was unknown.

The statements given by the various protagonists were all transmitted to the expert.

In 56% of cases (n=19), statements contained the admission of an action, which was often minimised (energetic rocking, attempt to revive the child by shaking him/her), along with the precise date and time. In two cases, an accidental traumatic event was described (fall of the parent with the child in their arms, fall from changing table).

Gastroesophageal reflux was given by parents as an explanation of the child's initial apparent life-threatening event in 17% of cases (n=6). A congenital bone disorder was mentioned in 26% of cases (n=9) by parents to explain the bone injuries. In 1 case, sickle cell disease or physiotherapy sessions were cited as an explanation for the intracranial haemorrhagic lesions.

Medical documents available in the medical records seized: all of these results are presented in Table 1.

The initial hospitalisation report, details of the general physical examination and the child's measurements (head circumference, weight and height) were in all cases present in the medical records seized.

The initial medical certificate and/or a medical report from a specialist physician (generally a paediatric neurologist or neurosurgeon) were present in 60% (n=11) of the cases before 2011 and in 80% (n=14) of the case after 2011.

In 76% of cases (n=26), the infant's clinical condition required admission to the intensive care department. Median length of stay was 23 days. Neurosurgical management (subdural peritoneal shunt) was required in 44% of cases (n=15).

Medical reports on the pregnancy and childbirth were present in only 38% (n=13) of cases.

An initial brain CT scan was performed in all cases. This scan was repeated in 85% of cases (n=29).

The numbers of brain MRI scans performed doubled after publication of the 2011 guidelines.

Lesions observed

Intracranial haemorrhagic lesions:

A subdural haematoma (SDH) was present in 85% of cases (n=29). Rupture of bridging veins was observed on imaging in 7 cases with a visible SDH. Haemorrhage was multifocal in 85% of cases (n=21) and bilateral in 62% of cases (n=18). In 30% (n=9) of cases, intracranial haemorrhagic lesions of different ages were identified on imaging.

A subarachnoid haemorrhage was present in 30% of cases (n=10), generally unilateral (in the posterior tentorial region).

Only one case of extradural haematoma was identified, associated with a skull fracture.

Non-haemorrhagic intracranial lesions

Half of the cases presented with one of the following lesions at the time of diagnosis.

Acute lesions, namely hypoxic-ischaemia (n=9 or 26%), oedema (n=13 or 38%), or contusional tears (n=8 or 23%).

Older lesions, namely atrophy (n=3 or 8%) or benign extra axial fluid accumulation of infancy (n=9 or 26%) 3.4.3 The other haemorrhagic lesions were 61% (n=21) of infants presented with retinal haemorrhage (RH), which was bilateral in 80% of cases (n=17), mainly Grade 2 (in 23% of cases, n=5) or Grade 3 (in 42% of cases, n=9) according to the Defoort-Dhellemmes classification [START_REF] Vinchon | Confessed abuse versus witnessed accidents in infants: comparison of clinical, radiological, and ophthalmological data in corroborated cases[END_REF]. Only one case had a vitreous haemorrhage.

In terms of cutaneous injuries, at least one bruise was observed in 47% of cases (n=16). A haematoma was identified in 30% of cases (n=10). These two types of lesions were associated in 17% of cases (n=6). The locations of these cutaneous injuries are shown in Figure 1. None of the four spinal MRI scans showed any brain stem lesions.

Associated fractures

Nearly half of the cases (n=15 or 44%) had at least one fracture (7 of the skull, 4 of the rib or vertebrae, and 9 of the lower or upper limbs). In 2 cases, fractures were of different ages.

Diagnosis of causation and degree of certainty

The expert ruled out abuse on one occasion. The diagnoses of causation and levels of certainty are represented in Table 2 as per the 2011 HAS guidelines.

Upon review, 3 cases (star in table 2) could not be diagnosed as certain or probable abuse despite suspicious brain injuries: these were cases that were diagnosed late: no subdural haematoma or retinal haemorrhage were observed, but hypoxic-ischaemic brain lesions and/or cerebral atrophy were identified.

A diagnosis of accidental head injury (two stars in table 2), involving a fall from a changing table onto a hard floor (tile) with injuries, was reclassified as a possible NAHI; file from

2005.

A precise dating of the traumatic event was offered in 52% of cases (n=18), and in other cases a period of time during which the trauma may have occurred was discussed.

In 4 cases prior to 2011, benign extra axial fluid accumulation of infancy was considered an aggravating factor. This factor was no longer recognised after 2011: an extra axial fluid accumulation is most of the times a previous lesion of another shaking (subdural resorption) [START_REF]Recommandation : Syndrome du bébé secoué[END_REF].

Results of the legal proceedings

11 court decisions were reported to us:

-2 appeal proceedings (files dating from 2016 and 2017). The expert's diagnosis on causation and certainty was definite NAHI in both files.

-4 cases without penalties.

-1 case closed without further action: the expert's diagnosis was definite NAHI, but the perpetrator was not identified. This involved a child with bilateral subdural haematoma and bilateral retinal haemorrhage.

-1 case dismissed; the expert's diagnosis on causation and certainty was probable NAHI (according to the HAS 2011 classification, but definite NAHI under the new guidelines). The perpetrator was not identified. This involved a child with isolated bilateral subdural haematoma and delayed management (macrocrania assessment).

-1 case dismissed: the expert's diagnosis was definite NAHI, but the perpetrator was not identified. This involved a child with bilateral subdural haematoma, bilateral retinal haemorrhage and arm ecchymosis. Only a large datation period could be done by the expert.

-1 case dismissed: it was diagnosed lately: no subdural haematoma or retinal haemorrhage were observed, but hypoxic-ischaemic brain lesions and cerebral atrophy. No datation could be done by the expert.

-4 cases with penalties:

-a 6-year prison sentence for the stepfather and a 3-year sentence for the mother; the civil party obtained €10,000. The expert's diagnosis on abuse and degree of certainty was definite NAHI. Intracranial haemorrhagic lesions of different ages, bone injuries of different ages, and multiple bruises on the face, neck and genitals of different ages. The stepfather confessed to the facts; the mother was convicted of the offence of failure to report the abuse of a minor under the age of 15.

-a 3-month prison sentence for the father and a fine of €1,000; the civil party obtained €1,500. The expert's diagnosis on causation and certainty was probable NAHI (according to the HAS 2012 classification, but definite NAHI under the new guidelines). Alleged accidental trauma, intracranial haemorrhagic injuries of different ages, and bruises of different ages.

-a 6-year prison sentence for the father and a 7-year prison sentence for the mother, with total withdrawal of parental authority for both parents, 3 years' social and judicial supervision and a care order for both parents. The expert's diagnosis on causation and certainty was definite One case is still under investigation, relating to events in 2017.

Discussion

Role of the expert

In France, the judge may "appoint any person of his/her choosing to provide, by means of observations, a consultation or an expert assessment, information on a question of fact that requires the knowledge of a technical expert", according to Articles 232 of the Code of Civil Procedure [START_REF] Legifrance | Code civil[END_REF] and 156 of the Code of Criminal Procedure [START_REF] Legifrance | Code Pénal[END_REF].

The Investigating Judge appoints the expert to, firstly, establish whether there is a causal relationship between the injuries observed and the alleged facts, and, secondly, to provide evidence on the dating of these injuries. In producing his/her expert assessment and answering these queries, the expert relies on all documents transmitted, i.e. the entire judicial investigation file and medical records. In the discussion section of the report, the expert explains his/her conclusions using data from the literature. However, the perception of a causal relationship is very legal in nature. Indeed [START_REF] Vayre | Le lien de causalité en matière de responsabilité médicale[END_REF], if the causal relationship:

• raises no doubt, the expert describes it as "direct, definite and determinant (if not exclusive)";

• does not exist or is not scientifically proven, the expert writes: "does not exist" or "is not proven";

• is not formally definite but is very plausible, the expert writes: "the relationship must be recognised on the basis of serious, precise and concordant presumptions";

• is possible but impossible to prove, the expert may write either: "the relationship is possible or plausible or hypothetical".

The Haute Autorité de Santé is a reference for all French doctors, including medical experts; it has determined the clinical and paraclinical evidence that identify causation via its May 2011 guidelines, amended in July 2017 [START_REF]Recommandation : Syndrome du bébé secoué[END_REF][START_REF]Recommandation : Syndrome du bébé secoué[END_REF]. Indeed, these guidelines, while maintaining medical reasoning, use the same principles of causation identified by Vayre et al. [START_REF] Vayre | Le lien de causalité en matière de responsabilité médicale[END_REF] to conclude on a definite or probable NAHI. As such, while the expert can use the extensive bibliography proposed by the latter, he/she must remain constantly up-to-date with scientific data published after the publication of these guidelines.

Defining the existence of non-accidental trauma

The expert assessments reviewed in our study concern the population frequently described in the literature: a male infant with a median age of four months at the time of the trauma [START_REF] Fortin | How to recognize and diagnose abusive head trauma in infants[END_REF].

The cerebral, spinal and retinal injuries observed in cases of NAHI can only be the result of an extremely violent action. Brain injuries are secondary to the rapid rocking of the head in the anteroposterior direction causing acceleration-deceleration, anteroposterior and rotational forces [START_REF]Committee on Child Abuse and Neglect. Shaken baby syndrome: rotational cranial injuries-technical report[END_REF][START_REF] May | Woodpeckers and head injury[END_REF]. The brain moves within the skull, wrenching the bridging veins that connect the cerebral cortex and the venous sinus. It is this wrenching that is responsible for SDH [START_REF] Raul | Influence of the benign enlargement of the subarachnoid space on the bridging veins strain during a shaking event: a finite element study[END_REF][START_REF] Roth | Finite element analysis of impact and shaking inflicted to a child[END_REF][START_REF] Roth | Finite element modelling of paediatric head impact: global validation against experimental data[END_REF]. It seems that it is the same mechanism, particularly rotational acceleration and deceleration, that explains the occurrence of retinal haemorrhages and not the violence of the trauma (traction of the retinal vessels at the interface with the vitreous body), although the diagnosis of NAHI is still usually made, with a definite or probable level of certainty [START_REF] Nadarasa | Infant eye finite element model to investigate retinal hemorrhages after fall and shaking events[END_REF].

New data on the pathophysiology of the injuries enabled us to reclassify one head injury initially identified as accidental as a non-accidental head injury.

Dating

According to the literature, it has been widely reported that no child can remain clinically unharmed after being shaken [START_REF] Gilliland | Interval duration between injury and severe symptoms in nonaccidental head trauma in infants and young children[END_REF][START_REF] Starling | Analysis of perpetrator admissions to inflicted traumatic brain injury in children[END_REF][START_REF] Biron | Perpetrator accounts in infant abusive head trauma brought about by a shaking event[END_REF][START_REF] Adamsbaum | Dating the abusive head trauma episode and perpetrator statements: key points for imaging[END_REF][START_REF] Willman | Restricting the time of injury in fatal inflicted head injuries[END_REF].

When dating the injuries, the expert incorporates medical information contained in the evidence produced by questioning the parents; the first criterion to be taken into account is the reported time of onset of the first clinical sign. It is essential that, during medical questioning, a precise time and date is established for the facts.

The Judge relies on the expert's opinion to identify the alleged perpetrator. In the absence of a confession and in view of the difficulty of establishing a precise date, the perpetrator may not be identified; this explains the high number of non-convictions (4 cases out of 11 responses).

The dating of injuries and the identification of lesions of different ages have important forensic consequences. In particular, the presence of lesions of different ages allows the offence to be qualified (repeated act, act of barbarity) and excludes any situation that could be considered as a "moral excuse" (mental exhaustion, desperate attempt to wake one's child up after an apparent life-threatening event, inattentiveness and fall from a low height). It is also crucial in establishing the chronology of events, which can lead to the exoneration of persons who have had contact with the child. Dating of lesions is usually imprecise. It is based on a combination of clinical, radiological and interview data. Imaging does not allow precise dating, but it is sometimes possible to confirm the existence of subdural haematomas of different ages by the superposition of acute and older lesions [START_REF] Vinchon | Imaging of head injuries in infants: temporal correlates and forensic implications for the diagnosis of child abuse[END_REF][START_REF] Kidwell | Imaging of intracranial haemorrhage[END_REF].

Dating is also based on the macroscopic appearance of the subdural haematoma during surgical drainage. For the first 3 days, the blood is a bright red liquid. After the 6th week, the contents of the clot typically take on an "engine oil" like appearance [START_REF] Pearl | Traumatic neuropathology[END_REF].

Note that cytological analysis of the evacuation product could be considered in order to identify elements related to the degradation of haemoglobin (haemosiderin, haematoidin deposits) [START_REF] Delteil | Histological dating of subdural hematoma in infants[END_REF].

Coexistence with other injuries

The coexistence of other physical injuries is a crucial element in the diagnostic process as it enables the brain lesions observed to be linked with an act of physical abuse. Bruises of the face, trunk and upper limbs were frequently observed (47%), which is consistent with descriptions in the literature [START_REF] Narang | Abusive Head Trauma in Infants and Children[END_REF][START_REF] Adamsbaum | Maltraitance chez l'enfant[END_REF]. We note the absence of integumentary lesions such as wounds, bites or burns in our cohort. The small number of photographs taken of the injuries noted by the doctor taking care of the child is regrettable (33 and 25% of the files studied).

These photographs are crucial because the precise description of the lesions and mechanism of injury falls within the remit of the forensic scientist or medical expert. However, the latter only become involved in the child's care at a late stage (after reporting, or after the criminal investigation has begun). Bruises are, in the absence of a medical cause, highly suggestive of abuse in an infant who is not mobile [START_REF] Sugar | Bruises in infants and toddlers: those who don't cruise rarely bruise. Puget Sound Pediatric Research Network[END_REF]. In addition, some bruises can provide information about other types of associated mistreatment; for example, one of the infants in our series had cervical lesions that, in the photographs taken, revealed an episode of strangulation.

Nearly 50% of infants also had at least one fracture, generally a skull fracture (25%). This is consistent with data from the literature [START_REF] Alexiou | Pediatric head trauma[END_REF] which indicate that skull fractures are observed in 2-20% of infants with an NAHI.

The coexistence of multiple lesions, as well as lesions of different ages, is of particular significance from a legal point of view, not only to identify the perpetrator but also to determine the severity of the sentence.

Adherence to guidelines

In our study, we observed that, despite the HAS guidelines [START_REF]Recommandation : Syndrome du bébé secoué[END_REF][START_REF]Recommandation : Syndrome du bébé secoué[END_REF], a number of documents essential to the medical expert's assessment were regularly missing from the medical records because the examinations had not been performed. These included brain or cerebrospinal MRIs, which are required for the diagnosis of NAHI (brain MRI in 75% of cases and spinal MRIs in only 12.5% of cases after 2011) as well as certain vital examinations for eliminating associated lesions (bone scans were incomplete in 68% of cases after 2011) or identifying a differential diagnosis (blood tests were incompletely prescribed in 75% of cases). The clinical and paraclinical assessments not to be missed in this situation of NAHI are resumed in Table 3. However, the suspicion of NAHI is usually asserted as definite or probable by the clinicians justifying the criminal investigation. The fact that these examinations were not done is detrimental to the expert assessment: it is not easy for the expert to prescribe additional examinations, firstly, because due to the time that has generally elapsed prior to the request for expert assessment, they would no longer be relevant, and, secondly, because it is essential to seek the approval of the judge, who is generally against the performance of invasive investigations (blood tests, radiology) over which he/she has no control. Only the expert will be able to confirm the suspected NAHI and will propose a diagnosis of certainty based on the HAS guidelines and the latest scientific data on the subject.

Conclusion:

Our study highlights the vital role of the HAS guidelines, not only for patient management but also for conducting a high-quality expert assessment, an essential stage in the process of compensating for harm suffered. The expert acts conscientiously, looking at the entire investigation file and the latest scientific data before making a decision on the causation and degree of certainty. Unfortunately, it appears that these guidelines are not yet being properly adhered to by medical teams.

It can be difficult to rely on claims made by perpetrators of abuse; as such, it is often impossible to confirm precise dating. This then limits the extent to which perpetrator(s) of violence are recognised and certainly explains the low number of convictions resulting from judicial investigations. 

  5 months and 85% of injuries (n=29) occurred during the first six months of life. They were all less than 12 months old [0.4-11 months]. The median age at the time of the assessment was 11 months [3-39 months]. The mean age of the mother was 26 years, with 30% of the mothers being under 23 and 30% over 30 years of age [20-38 years].

  NAHI: the child presented with intracranial bleeds of different ages and a femoral fracture, and at the time of the expert's assessment was already displaying delayed psychomotor development and behavioural disorders. The parents confessed to what happened. -a 2-year prison sentence for the father. The expert's diagnosis on causation and certainty was definite NAHI: the child presented subdural haematoma and retinal haemorrhage. The father confessed to what happened.
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 1 Figure 1: Associated cutaneous injuries: topography of bruises and cutaneous haematomas

  

Table 1 :

 1 Analysis of the documents accessible at the time of the expert assessment, before and after the publication of the HAS guidelines in 2011

Table 2 :

 2 The diagnoses of causation and levels of certainty before and after 2011 HAS guidelines

Table 3 :

 3 Clinical and paraclinical assessments not to be missed