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ABSTRACT

OBJECTIVE: An adequate diagnostic workup of suspected
child physical abuse (CPA) is crucial for an accurate diagnosis

examination, and head computed tomography or magnetic re-
sonance imaging) expected to be performed systematically

and to consider differential diagnoses. We aimed to audit the
actual practices in Paris area hospitals and evaluate their ad-
herence to current clinical guidelines.

MEeTHODS: We used specific discharge codes suggesting CPA
in the Assistance Publique-Hopitaux de Paris clinical data
warehouse to identify cases of young children <2 years old
hospitalized for suspected CPA in 2018-19 in 7 university
hospitals. We systematically reviewed the electronic medical
records to confirm the suspected CPA. We compared the ob-
served proportion of the diagnostic tests performed to that
expected according to current national and international clin-
ical guidelines.

REsuLts: Among the 97 included children (median age 5
months), 60% had intracranial injuries, 40% skin injuries, and
30% skeletal injuries; 8% died. At least one of the key diag-
nostic tests (radiological skeletal survey, eye fundus

according to guidelines was not performed in 14 (14%) of
children. Bone metabolism investigation was performed in
33% of the 43 children with >1 unexplained fracture(s).
Hemostasis and coagulation investigations were performed in
82% of the 76 children with bruises or internal bleeding.
CONCLUSIONS: Practices observed in the Paris area university
hospitals for the diagnostic workup of suspected CPA were not
always consistent with guidelines, thus leading to risk of
misdiagnosis. Obstacles to the complete implementation of
guidelines, such as physician’s nonadherence, must be identi-
fied and overcome.

Keyworbps: clinical guidelines; diagnostic adequacy; physical
abuse; young children
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2 BLANGIS ET AL

WHAT’s NEw

Between 2018 and 2019, diagnostic tests practiced in 7
university hospitals in the Paris metropolitan area in 97
young children <2 years old suspected of CPA were
not always consistent with guidelines for both diag-
nosis of CPA and differential diagnoses.

Child physical abuse (CPA) is defined as the intentional
use of physical force against a child." Its incidence in
young children <2 years old is estimated at 2 to 40 per
100,000,”* with a peak incidence at 1 to 7 months of age
in high-income countries.”” The main injuries observed in
cases of CPA are skin injuries such as bruises or hema-
tomas, fractures, and intracranial injuries.(‘ In the absence
of certainty criteria other than the perpetrator’s confes-
sion, which is extremely rare,” the diagnosis of physical
abuse in young children may be complex and relies on a
combination of clinical evaluations, imaging, and la-
boratory tests.”” Missing the diagnosis of CPA exposes
young children to the risk of recurrence, estimated at 5%
to 53%,'""” thus leading to severe consequences, in-
cluding death,”‘]5 as well as somatic,”’ neuro—sensorial,17
or psycho-emotional developmental disorders,'” and their
long-term consequences in adulthood. Misdiagnosis of
CPA also exposes young children to a delayed diagnosis
of serious underlying diseases, such as bone fragility or
bleeding disorders, by failing to investigate these diag-
noses. It may lead to inappropriate, useless, and poten-
tially harmful protective measures for the child.'”*’

To standardize and optimize the diagnostic workup of
CPA, academic societies and health agencies have de-
veloped national and international clinical guidelines.™””’
These guidelines notably recommend systematically per-
forming 3 key diagnostic tests when CPA is suspected.
These include an initial radiological skeletal survey (RSS)
in all young children <2 years old, head computed to-
mography (CT) or magnetic resonance imaging (MRI)
and an eye fundus examination when abusive head trauma
(AHT) is suspected, in children <1 to 2 years old, de-
pending on the guidelines.”””" Additional tests to detect
inflicted trauma and investigate differential diagnoses are
also recommended, such as bone scintigraphy, abdominal
ultrasonography (US) or CT, or blood tests for bone fra-
gility or bleeding disorders. Despite the stakes of an
adequate diagnostic workup of CPA, several North
American studies and 2 surveys in 4 European countries
and in France reported that ad herence to guidelines
varied.”” " Notably, an initial RSS was not performed in
14% to 59% of cases of suspected CPA,22 % head CT or
MRI was not performed in 16% to 63% of cases,””’ and
eye fundus examination was not performed in 19% to
54% of cases.”” However, these studies did not provide a
comprehensive evaluation of real-world diagnostic prac-
tices and their adherence to current guidelines because
they were limited to a specific type of diagnostic

test”” 772792 or symptoms or signs suggesting CPA,
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also called sentinel injuries,” or were based on ad-
ministrative data’®”® or theoretical clinical vignettes
without auditing actual practices.”’’

We aimed to audit the actual global diagnostic practices
in cases of suspected CPA in young children < 2 years old
hospitalized in Paris area university hospitals and evaluate
the adherence of practices to current clinical guidelines.

MEeTHODS

Stupy DESIGN AND PARTICIPANTS

This was an audit based on an unplanned analysis of
prospectively collected data for routine clinical care. We
used data of the Assistance Publique-Hopitaux de Paris
(AP-HP) clinical data warehouse (CDW), which en-
compass comprehensive clinical, biological, and imaging
data for all children admitted to 7 tertiary-care university
hospitals in the Paris metropolitan area. We system-
atically reviewed electronic medical records (EMRs)
within this CDW for all young children < 2 years old who
were hospitalized for suspected CPA between January 1,
2018, and December 31, 2019 (except those with a dis-
charge diagnosis related to only cutaneous sentinel in-
juries). This observational study received approval from
the Institutional Review Board of the AP-HP CDW
(IRB00011591). The AP-HP CDW ensures patient in-
formation and consent for the different approved studies
through a transparency portal in accordance with the
European regulation on data protection (authorization no.
1980120 from the National Commission for Information
Technology and Civil Liberties). We followed the
strengthening the reporting of observational studies in
epidemiology  guidelines to report this study
(Appendix 1).*

IpenTiFicaTiON oF CPA DiagnosTic WORKUP SITUATIONS
AND DATA EXTRACTION

To identify cases of young children <2 years of age with
a diagnostic workup for suspected CPA, we used specific
discharge codes according to the International
Classification of Diseases, 10" revision (ICD-10)*" for
physical abuse or maltreatment (codes within the category
T74, such as T74.0, T74.1, etc.), intracranial traumatic
injury (within the category S06), and intra-abdominal
traumatic injury (within the category S36). We used dis-
charge codes for skeletal injuries (within the categories
S02, S12, S22, S32, S42, S52, S62, S72, S82, S92, M84)
in children <9 months of age because they were not likely
to be cruising (Appendix 2). Children with ICD-10 codes
that related to only cutaneous sentinel injuries were not
evaluated for inclusion. We then confirmed the suspicion
of CPA if the terms “abuse”, “maltreatment”,“inflicted
injury”,“non-accidental injury”,*“Silverman syndrome”, or
“report to the authorities” appeared in the EMR, without
an adjacent negative term. This method aimed to select
only young children with a concern for CPA mainly re-
lated to severe injuries. For example, we included
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children with a concern for CPA due to bruising with an
ICD-10 code for subdural hematoma. Conversely, we did
not include children who presented bruises but with ICD-
10 codes for accidental bruises or hemophilia, for ex-
ample.

Complete EMRs were reviewed, and participants were
included by 1 author (F.B.) or by consensus with a second
author (M.C.) when uncertain. We extracted data from
EMRs to describe the children’s characteristics, the sen-
tinel injuries or reasons for suspecting CPA, whether
children were transferred, the care pathway during hos-
pitalization, the imaging and laboratory tests and eye
fundus examination performed, and reports to authorities.

ADHERENCE TO GUIDELINES

Adherence to guidelines was evaluated individually for
each included child. We defined a list of imaging and
laboratory diagnostic tests to be performed based on the
French National Health Authority guidelines for sus-
pected AHT in young children <2 years old. When re-
commendations were not available in the French
guidelines, we used the American Academy of Pediatrics
guidelines for suspected CPA (Appendix 3)."” These
guidelines have been in force since 2011 and 2015, re-
spectively, and were used by participating hospitals
during the study period. The tests aim for a diagnosis of
CPA with the detection of skeletal, intracranial, and spinal
or intra-abdominal injury or the investigation of differ-
ential diagnoses (bone fragility and bleeding disorders).
For each clinical context and each test, we used a pre-
viously published approach to determine, based on the
guidelines verbatim, whether the test was systematically
recommended, recommended on a case-by-case basis
according to the clinical context, not recommended, or not
mentioned (Table | and Appendix 3).”'

ANALYSES

For each test, we calculated the ratio of the number of
children for whom the test was performed to the number
of children for whom it was expected according to the
clinical context and the corresponding guidelines. If one
of the 3 key tests (ie, initial RSS, head CT or MRI, and
eye fundus examination) was not performed, we detailed
the care pathway and clinical findings to describe the
circumstances of not performing these tests (only broad
age groups were reported to preserve anonymity). We
completed this analysis by examining potential determi-
nants of not performing these tests as well as the one
necessary to explore the main differential diagnoses (in-
vestigation of bone fragility and hemostasis and coagu-
lation) among age (<1 or 21 years old), presence or
absence of subdural hematoma, and type of hospital unit
(neurosurgery, neurology, or intensive care vs general
pediatrics) as surrogate markers of clinical severity or
instability. We tested the determinants using Fisher exact
test. We used R v2.4.3 for analyses (R Foundation for
Statistical Computing, Vienna, Austria).
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ResuLTs

PARTICIPANTS

During the study period, among the 897 young children
<2 years old with the aforementioned ICD-10 discharge
codes, 97 (11%) were confirmed as supposed victims of
CPA and were included in the analysis (Appendix 4). The
ICD-10 discharge codes used (n = 141 occurrences) in-
dicated intracranial traumatic injuries (n = 68; 48%), and/
or skeletal injuries (n=40; 28%), and/or physical abuse or
maltreatment (n = 33; 23%). The median age of the in-
cluded children was 5 months (interquartile range: 3-7),
and 60% (n = 58) were boys (Table 2). Among the in-
cluded children, 30 (31%) were secondarily transferred,
mainly to the regional center for AHT. Children were
hospitalized in general pediatrics (n = 44; 45%), intensive
care (n = 40; 41%), or neurosurgery and neurology units
(n = 13; 13%). The sentinel injuries or reasons that trig-
gered an investigation for CPA were mainly intracranial
injuries (n = 58; 60%), including 52 (54%) with subdural
hematoma; skin and oral injuries (n = 39; 40%), including
29 (30%) with bruises or hematoma; malaise (n = 33;
34%); and skeletal injuries (n = 29; 30%). A total of 8
(8%) of the included children died, all due to AHT with
subdural hematoma. Overall, 84 (87%) children were re-
ported to the authorities, 8 (§%) were not reported, and for
5 (5%), this information was not retrievable from
the EMR.

Key DiagnosTIC TESTS

Initial RSS, eye fundus examination, and head CT or head
MRI were performed in 88 (91%), 93 (96%; 73 and 78
children with a head CT and head MRI performed, re-
spectively), and 96 (99%) of children, respectively
(Table 1). At least one of these key diagnostic tests ex-
pected to be performed systematically was not performed
in 14 (14%) of children.

Among the 9 (9%) children who did not undergo an
initial RSS, 5 (5% of the included children) died during
hospitalization and 4 (4% of the included children) had an
AHT with a subdural hematoma (Table 3). These children
were all reported to the authorities. Not performing an
initial RSS was not significantly associated with the age
of the child, the presence of subdural hematoma, or the
type of hospital unit (Table 4).

Among the 4 children (4%) who did not undergo an eye
fundus examination, all underwent neuroimaging, 3 (3%
of the included children) were 21 year old. One child (1%
of the included children), 6 to 12 months old, had an
unexplained skull fracture (Table 3). The medical record
only stated that “the eye fundus examination could not be
performed during the period of hospitalization”. The child
went home and was not reported to the authorities. Not
performing an eye fundus examination was significantly
associated with the age of the child >1 year (P = 0.01), the
absence of subdural hematoma (P = 0.03), and the type of
hospital unit (P = 0.04) (Table 5).

One child (1%), 6 to 12 months old, did not undergo a
head CT or MRI (Table 3). This child had a humeral
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Table 2. Characteristics and Medical Care of Young Children
With Suspected Child Physical Abuse (CPA) (n = 97)

n %
Age at admission (months) median 4.7 [2.9-7.4]
[interquartile range]
Sex 97
Boys 58 60
Sentinel injury or reason for suspecting CPA
Skin and oral injuries” 39 40
Bruises or hematoma 29 30
Burns 2 2
Intraoral injuries 3 3
Other skin injuries’ 5 5
Skeletal injuries 29 30
Intracranial injuries 58 60
Subdural hematoma 52 54
Seizure 19 20
Malaise 33 34
CPA in siblings 1 1
Physical abuse witnessed by a third party 6 6
Others’ 4 4
Hospital unit
General pediatrics 44 45
Intensive care 40 41
Neurosurgery or neurology 13 13

" Results do not total 100% because some children had several
different skin injuries.

¥ Skin wound, n = 2; periorbital petechiae, n = 1; skin erosion,
n=1; bite, n=1.

* Mother hospitalized in psychiatry, n = 1; inconsistent history in
the context of a fall, n = 1; referred by the general practitioner for
suspicion of abuse, n = 1; axial hypotonia, n = 1.

fracture and a normal neurological examination. The in-
itial RSS and eye fundus examination gave negative re-
sults. The discharge conclusion reported an isolated
humeral fracture and that the parents were “in contact
with the pediatric department’s social worker”, but there
was no mention of a report to the authorities.

OTHER TESTS

For tests that were not systematically recommended,
follow-up skeletal survey and bone scintigraphy were
performed in 5 (5%) children each, all of whom had
fractures identified with the initial RSS (Table 1). Spinal
MRI was performed in 27 (28%) children, all with a
suspicion of AHT. For tests not recommended, cranial US
was performed in 2 (2%) children with subdural he-
matoma.

Regarding the diagnostic workup of abdominal injuries,
laboratory tests for liver enzymes were performed in 30
(31%) children, and pancreatic enzymes were assessed in
10 (10%), although they were systematically re-
commended. Abdominal CT or US, which should be
performed if the laboratory tests are positive, was per-
formed in 12 (12%) children, one of whom was tested for
liver and pancreatic enzymes.

Regarding the differential diagnoses, investigation of
bone fragility was expected in all 43 (44%) children with
fractures and was performed in 14 (33%) of them
(Table 1). Not investigating bone fragility was

AbequAcy oF THE DiagNosTic WORKUP OF SusPECTED PHysICAL ABUSE IN YOUNG CHILDREN 5

significantly associated with the presence of subdural
hematoma (P < 0.001) and the type of hospital unit
(P < 0.001), but not with the age of the infant (Table 4).
Investigation of hemostasis and coagulation was expected
in all 76 children with bruises or internal bleeding and
was performed in 62 (82%) of them (Table I). Not in-
vestigating hemostasis and coagulation was significantly
associated with the age of the children <1 year old
(P = 0.02), the absence of subdural hematoma
(P < 0.001), and the type of hospital unit (P < 0.001)
(Table 5).

Discussion

MaiN FINDINGS AND INTERPRETATION

This is the first study to comprehensively assess diag-
nostic practices for young children with suspected CPA
based on an analysis of complete medical records with
prospectively collected data. Most of the 97 included
children had severe traumatic injuries, including in-
tracranial and skeletal injuries. This severity highlights
the importance of a complete diagnostic workup to detect
inflicted injuries when investigating physical abuse in
young children. Despite overall good clinical practices, at
least one of the 3 key diagnostic tests (initial RSS, head
CT or MRI, and eye fundus examination) was not per-
formed in 14% of the children included in the study.
Initial RSS was not performed in 9% of the children, a
rate lower than in the literature (14%—59%),34‘37 although
it detects occult injuries in 4% to 34% of cases with
suspected or diagnosed CPA.”*** In our study, RSS was
probably not performed in all children because of the
extremely critical condition of some children, with
priority given to resuscitation and neurosurgical care.
Nevertheless, in cases of AHT, fractures are frequent, and
their detection, after a few days of intensive care or post
mortem, is crucial for orthopedic management and/or
comprehensive reporting for legal proceedings.”” "’ RSS
was not significantly associated with child age, potentially
because of the low statistical power of our analysis.
However, all children who did not undergo RSS were <6
months of age and at increased risk of missing occult
fractures. Moreover, none of the children included in our
study underwent follow-up skeletal surveys or bone
scintigraphy after a negative initial RSS result, although
the French and American clinical guidelines recommend
these tests. Previously, performing follow-up skeletal
surveys yielded additional information in 8% to 61% of
cases.”' "’ Some authors therefore recommend system-
atically performing follow-up skeletal surveys in all pa-
tients who have undergone an initial skeletal survey when
CPA remains a concern.”” Not performing follow-up
skeletal surveys may be due, in particular, to the place-
ment of certain children in foster care before the 2-week
delay. Additionally, it was shown that performing bone
scintigraphy in young children with suspected CPA in-
creased the detection rate of skeletal injury by 10% as
compared with RSS alone.”*"” The failure to perform
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Table 4. Determinants of Nonadherence to Guidelines for Initial Radiological Skeletal Survey and Eye Fundus Examination

N Initial No P" N Eye Fundus No Eye Fundus P
RSS* Initial RSS Examination Examination
n=292 n=297
Age 1 0.01
<1yold 75 4 83 1
>1yold 13 0 10 3
Subdural hematoma 0.13 0.03
Yes 49 4 57 0
No 39 0 36 4
Hospital unit 0.62 0.04
Neurosurgery, neurology, or 45 3 53 0
intensive care
General pediatrics 43 1 40 4

Bold text indicates p <.05.

RSS indicates radiological skeletal survey.
" Among surviving young children.

" Fisher exact test.

bone scintigraphy may be due to the absence of this
imaging modality in some hospitals.

Eye fundus examination was not performed in 4% of
children as compared with 19% to 54% of children with
suspected CPA in the literature.”*"’ This low proportion
may reflect the fact that French guidelines focus specifi-
cally on AHT, potentially leading to a high rate of eye
fundus examination even in children without AHT.
However, the 4 children who did not undergo this ex-
amination were all with suspected AHT and underwent
neuroimaging accordingly. Also, this nonadherence to the
recommendation for a systematic fundus examination was
significantly more frequent in children who may have
been considered at low risk of AHT (ie, children >1 years
old and those without subdural hematoma), thus in whom
this test would not be necessary. Retinal hemorrhage is a
key indicator of AHT and may occur in children >1 year
old and children without subdural hematoma identi-
fied."®*” However, several studies and recent guidelines
conclude that performing an eye fundus examination is

not necessary if the clinical and neuroimaging results are
normal.w‘so‘s 1

Head CT or MRI was not performed in only 1% of
children as compared with 16% to 63% in the literature,”’
but these examinations can detect intracranial injury in
3% to 27% of suspected cases of CPA.”>”? Of note, the
only child in whom head imagery was not performed had
normal neurological examination results and negative
initial RSS and eye fundus examination results. These
findings may have misled physicians, but AHT may be
found isolated, without retinal hemorrhage or abnormal
neurological findings.””** However, some authors would
consider not performing head imaging in young children
aged 6 to 12 months if there is no evidence of traumatic
brain injury.””

Liver and pancreatic enzyme tests were prescribed in
only 31% and 10% of the children, respectively, although
the French and American guidelines systematically re-
commend them because they can detect occult abdominal
injury and lead to further imaging.”” Not performing these

Table 5. Determinants of Nonadherence to Guidelines for Investigation of Bone Fragility in all Young Children With Fracture(s) and
Hemostasis and Coagulation in all Young Children With Bruises or Internal Bleeding

Investigation of No Investigation of P’ Investigation of No Investigation of P’
Bone Fragility* Bone Fragility Hemostasis and Hemostasis and
Coagulation* Coagulation
n =43 n=76
Age 1 0.02
<1yold 13 25 57 9
>1yold 1 4 5 5
Subdural hematoma <0.001 <0.001
Yes 1 19 57
No 13 10 5 14
Hospital unit <0.001 <0.001
Neurosurgery, 0 18 52 0
neurology, or
intensive care
General pediatrics 14 11 10 14

Bold text indicates p <.05.

" Among young children with fractures.

" Fisher exact test.

* Among young children with bruises or internal bleedings.
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tests may be due to the belief that they are only necessary
when there is a high suspicion of abdominal trauma, be-
cause abdominal trauma is less common in CPA.”® Ab-
dominal injury is reported to occur in 3% to 9% of cases
of CPA and may be life-threatening and require urgent
surgery.” "’

Cranial US, which was not recommended by the French
guidelines, was performed in 2% of the children. This
discrepancy with guidelines may be due to poor access to
head CT or MRI and a wrong belief in the efficacy of this
test and/or a desire to avoid ionizing radiation or sedation.

Guidelines were frequently not followed regarding the
investigation of differential diagnoses: only 33% of chil-
dren with >1 fracture(s) underwent bone metabolism in-
vestigation, and  hemostasis and  coagulation
investigations were performed in 82% of children with
bruises or internal bleeding. The nonadherence to the re-
commendation for investigating bone metabolism in some
children with fractures may be explained by the presence
of severe AHT or the type of fractures, which led to a
higher suspicion of CPA rather than bone fragility in
those cases. It may also be partly explained by the ab-
sence of recommendations for investigating bone meta-
bolism in the French guidelines, despite the test being
easy to perform. The nonadherence to the recommenda-
tion for investigating hemostasis and coagulation in all
young children with bruises or internal bleeding was
significantly more frequent in children with a potentially
less severe presentation (children >1 year old, without
subdural hematoma, and those hospitalized in general
pediatrics). Not investigating hemostasis and coagulation
may also be explained by concurrent injuries (eg, frac-
tures) that cannot be related to a potential bleeding dis-
order. This nonadherence to investigating differential
diagnoses exposes young children to a risk of mis-
diagnosis, which can lead to adverse legal consequences
for both the child and the family, as well as failure to
diagnose and treat hemophilia or other bleeding disorders
and bone fragility disorders.

IMPLICATIONS

Our study adds to the current knowledge of the incon-
sistency of the diagnostic workup for CPA. Previous
studies have shown similar discrepancies, although they
were limited by their design.”” " Understanding why
hospital-based pediatricians do not follow guidelines is
complex. Health professionals may not understand the
impact of not performing these tests or may not consider
the guidelines appropriate in all cases. Other factors in-
clude technical difficulties, inadequate knowledge of the
guidelines, and reliance on past experience or more re-
cent evidence-based data.

Nonadherence may be explained by the lack of com-
pleteness, clarity, and consistency between guidelines and
the absence of updated guidelines incorporating the latest
evidence. For example, there is a current debate on per-
forming a head CT or MRI at age 6 to 12 months.”* The
lack of international consensus on the diagnosis workup

Acapemic PEDIATRICS

for suspected CPA is probably an important driver of the
inconsistency in observed practices. Another driver may
be accessibility to some diagnostic tools, such as eye
fundus examination and head CT or MRI, the latter
sometimes requiring sedation. Having these diagnostic
tools easily available at any age is important. Finally,
cognitive bias may modify medical behaviors. Outcomes
such as abdominal trauma or bone fragility disorders may
be encountered very rarely, thus precluding a systematic
approach to their diagnosis.

Conducting qualitative studies to understand the bar-
riers to adherence to recommendations is also important
because they may lead to changes in guidelines.
Interventions that may improve the consistency of med-
ical practices with guidelines include disseminating the
guidelines to raise awareness, providing education, con-
ducting audits, giving feedback to increase adherence, and
reducing external barriers such as technical difficulties.”’

LimITATIONS

The first limitation of the study is that we conducted a
secondary analysis of prospectively collected clinical data
in medical records, which were sometimes limited.
Second, we created a list of ICD-10 codes to define
physical abuse according to the literature and coding
practices. More accurate algorithms were proposed re-
cently but were not available at the time our study data
were collected."” Moreover, we included children with an
ICD-10 code of CPA, who are more likely to have un-
dergone a full diagnostic workup compared to children
with suspected CPA but no corresponding final ICD-10
code. An ongoing prospective multicenter study con-
ducted by our team in Western France (NCT05168540)
aims to overcome these limitations. Additionally, we
identified the participants by end-of-stay ICD-10 codes
rather than the initial injury that raised the concern for
abuse. This selection process likely has overestimated the
exhaustivity of the diagnostic workup in terms of CPA
severity. However, we did not include children with only
ICD-10 codes related to sentinel cutaneous injuries to
ensure specificity in the ICD-10 codes for identifying
children with suspected CPA. Precisely predicting the
direction and strength of this selection bias is difficult, but
the diagnostic workup would likely be less complete in
these children than in those with more severe sentinel
injuries. Third, we included children hospitalized in ter-
tiary-care hospitals, one of which is a regional reference
center for AHT. These hospitals likely offer better access
to diagnostic tests or practitioners specialized in CPA as
compared with nonparticipating centers, and the included
children may have had more severe injuries. This could
have influenced adherence to guidelines, by enhancing it
due to the presence of specialized staff or, conversely,
diminishing it due to varying practice habits arising from
the frequent treatment of these cases. Fourth, although
some patients may be at risk of implicit bias regarding
abuse because of their ethnicity, such data collection is
not permitted in France. Moreover, we were unable to
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examine parental socio-economic status or native lan-
guage owing to the retrospective nature of the study.
Fifth, although the typology of the injuries may have in-
fluenced whether certain tests were performed, we did not
report the typology because we aimed to evaluate the
completeness of the diagnostic workup in cases of sus-
pected CPA rather than detail its specific findings. Be-
cause of the retrospective nature of the study, we were
unable to determine the specific context for why some
tests were not performed. Sixth, we used data collected in
2018-19. However, because the latest French guidelines
were updated in 2017, our findings remain relevant. Se-
venth, owing to limited statistical power, some of our
results were not statistically significant, such as the as-
sociation between RSS and age, and we were unable to
compare practices across the included hospitals. Eighth,
we did not have access to autopsy records, although these
could have provided additional information for the 5
children who died without receiving an RSS during hos-
pitalization. Finally, we used recommendations from the
American Academy of Pediatrics guidelines when re-
commendations were not available in the French guide-
lines, which focus on only AHT. Therefore, we assumed
that pediatricians would refer to the American guidelines.
Moreover, the French guidelines differ from other clinical
guidelines, notably in recommending the 3 key diagnostic
tests systematically for all young children <2 years old,
which is not the case in other guidelines.

CoONCLUSIONS

Practices observed in the Paris metropolitan university
hospitals for the diagnostic workup for suspected CPA
were better than those reported in other studies but not
always consistent with guidelines. This lack of con-
sistency may expose young children to a risk of mis-
diagnosis and its serious consequences. Obstacles to the
complete implementation of guidelines, such as non-
adherence, must be identified and overcome.
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