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Femoral fractures and abuse in children under 36 months old:

a Swiss case series

Giacomo de Marco, Raimonda Valaikaite, Moez Chargui, Benoit Coulin,
Oscar Vazquez, Anne Tabard-Fougere, Christina N. Steiger, Romain Dayer and

Dimitri Ceroni

Abuse should be suspected in infant femoral fractures
without significant trauma, especially if the child is non-
ambulatory. Review the epidemiological and radiological
characteristics of femoral fractures in children under

36 months old to identify those potentially related to

child abuse. Cases involving 102 patients presenting

with 103 femoral fractures between January 1990 and
December 2020 were investigated, paying close attention
to mechanisms of injury, fracture patterns, and their
possible relations to child abuse. The annual incidence

of femoral fractures in patients under 36 months old was
estimated at 24.6 per 100 000; the incidence in infants
under 13 months was significantly higher than among
children between 13 and 36 months old. Most infants
under 13 months suffered from transverse or oblique
metaphyseal/diaphyseal fractures (93.2%), whereas 67.8%
of older children presented with spiral shaft fractures. Data
confirmed child abuse in 4.9% of all patients (one with
bilateral fractures); femoral fractures were incompatible
with their reported mechanisms of injury in 31 patients

Introduction

Pediatric femoral fractures may lead to serious compli-
cations and disability and can have a significant impact
on the child and their family [1]. In Western countries,
these fractures are among the most common pediatric
long-bone fractures, with a mean estimated incidence of
20 per 100 000 [2-5]. In some series, this rate reached 35
to 60 fractures per 100 000 [6,7]. Male teenagers are at
the highest risk, in relation to their greater participation
in sports and adolescent thrill-seeking [1,8]. Indeed, falls
and motor vehicle collisions are responsible for two thirds
of these fractures [2,9,10].

Abuse should be considered a potential cause of femoral
fractures among infants who present with no significant
trauma or an underlying bone pathology, especially when
they are non-ambulatory. Highlighting the scale of this
phenomenon, recent literature has suggested that abuse
could be responsible for 60-93% of femoral fractures in
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(30.4%), whereas 12 fractures (11.8%) occurred in
unexplained circumstances. More than 50% of femoral
fractures occurred with low-energy trauma. The difference
in patterns according to patients’ ages suggested different
mechanisms of trauma in ambulatory and non-ambulatory
infants. Confirmed abuses and unclear or inconsistent
mechanisms of trauma, raised potential total child abuse
cases to 47.1% of our cohort. Level of evidence: Level IV.
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non-ambulatory infants [11-13] and 30-46% in children
under 4 years old [12,14]. However, it is extremely diffi-
cult to differentiate injuries due to abuse from accidental
injuries in any age category [15]. According to existing
literature, a fifth to one third of abused children con-
sulted a physician at least once without any abuse being
noted [16,17]. Children under 24 months who have suf-
fered abuse present with patterns of non-accidental inju-
ries consisting mainly of metaphyseal lesions, multiple
fractures at different stages of consolidation, posterior
rib fractures, and long-bone fractures [18,19]. Pediatric
orthopedic surgeons must be aware that lesions such as
humeral and femoral fractures in infants are most likely
the result of child abuse [15].

Many studies have described femoral fractures in young
children and have attempted to identify specific patterns
that may indicate abuse [9,18,20-27]. A femoral fracture
in a child under 24 months old is highly suggestive of
non-accidental trauma (NAT) [9,21,26-30], especially
if they are not yet walking. Some literature has focused
on predictors of abuse, such as elements in the child’s
trauma history (inconsistent records, inappropriate
delays, frequent consultations with physicians), physical
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examination findings (inconsistent with history, concomi-
tant head injury, fracture in non-ambulatory infants), and
socio-economic background [31-33].

The present study focuses on femoral fractures in
children under 36 months old in a single Swiss health
district, with particular attention to epidemiology,
circumstances of trauma and fracture patterns. The
final aim was to review the epidemiological and radi-
ological characteristics of these fractures to identify
those related to child abuse. Our hypothesis is that
femoral non-accidental fractures in children are more
common than expected and that they can take several
forms.

Methods

After the approval of the local Children’s Hospital Review
Board, we retrospectively reviewed the electronic medi-
cal records of all children under 36 months old admitted
to our University Children’s Hospital for femoral frac-
tures between January 1990 and December 2020. The
Children’s Hospital is the only medical facility providing
pediatric trauma, inpatient, and specialized medical care
to the district’s 460 000 inhabitants.

We were able to retrieve electronic data from our hospital
inpatient database going back as far as 2000 and retrieved
paper medical charts for older files.

Data on patient demographics (age and sex), month of
admission, mechanism of injury, trauma circumstances
and fracture pattern were collected. Fractures were
then classified according to their location (epiphyseal,
physeal, metaphyseal, or diaphyseal). We used the
Salter—Harris classification for distal physeal fractures,
and the Delbet classification for femoral head and neck
fractures. For analytical purposes, mechanisms of injury
were divided into specific groups: 1) accidents due to
everyday activities (falls from standing, changing tables,
or rolling off a parent’s bed or sofa); 2) birth injuries at
delivery; 3) outdoor accidents (scooters, swings, slides)
and high-energy outdoor accidents (falls from a height
> 1.5 m); 4) injuries from a heavy object/person falling
on the patient’s limb; 5) motor vehicle accidents; 6)
unknown or inconsistent mechanisms of trauma; and 7)
confirmed child abuse.

Pathological fractures caused by a disease or a specific
medical condition were excluded from our series. In
particular, 3 patients with osteogenesis imperfecta were
excluded from the study.

Results were treated in three age groups: infants aged
from 0 to 12 months, toddlers aged from 13 to 24 months,
and children from 25 to 36 months old. This choice ena-
bled straightforward comparisons with data in the exist-
ing literature and helped us to better understand the
different mechanisms of injury related to children’s phys-
ical activities.
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All the patients with suspected child abuse were admit-
ted as inpatients and had a complete checkup. This
involved a skeletal survey including upper and lower
extremity x-rays, skull, thorax and spine X-rays, a com-
plete body check and an interview with patient’s pedia-
trician and social services during the hospital stay. When
a case of abuse was confirmed, the child was entrusted to
a social service facility.

Data and statistical analysis

Statistical analyses were performed using R software
(version 3.6.1) and the RStudio interface (RStudio, Inc.,
Boston, MA, USA). Chi-squared tests were performed
and results were presented as n (%). For outcomes with
significant effects (P < 0.05), posz-hoc analyses were inter-
preted using a Bonferroni correction [P < 0.017 (0.05/3)].

Results

Patient characteristics

The medical charts of 105 infants under 36 months old
were selected, and 3 cases of pathological fracture due to
osteogenesis imperfecta were excluded. The study thus
included 102 infants with 103 femoral fractures (one had
bilateral fractures). The mean annual community popu-
lation of 13 952+ 706 infants under 36 months old from
1990 to 2020 had an average annual incidence of femur
fractures of 24.6 new cases per 100 000. Male patients
suffered 61 fractures (62.8%), implying a male-to-female
ratio of 1.4:1. Right and left femurs were involved in 43
(41.8%) and 58 (56.3%) cases, respectively, with 1 case
involving both femurs (1.9%). Figure 1 shows the distri-
bution of patients according to their age (Fig. 1).

Mechanisms of fracture and patient age

Accidents occurring during everyday activities accounted
for the largest overall percentage of fractures (53 cases,
51.9%), 5 fractures (4.9%) resulted from a fall >1.5 m, and
7 fractures (6.9%) were the consequence of an object/per-
son falling on the child’s limb. Femoral fractures occurred
outdoors in 12 cases (11.8%) and in traffic accidents in
7 cases (6.9%). Child abuse was confirmed in 5 patients,
with 1 of them having sustained bilateral fractures (4.9%).
In 12 cases (11.8%), the mechanism of fracture remained
unidentified, with no explanation furnished by the par-
ents or caregivers, leading to a suspicion of child abuse.
We encountered 1 case (0.9%) of iatrogenic fracture in a
Cesarean delivery.

Mechanisms of fracture were subsequently analyzed
according to patients’ ages.

In infants between 0 and 12 months, 26 femoral frac-
tures (60.5%) were related to everyday activity trauma,
7 (16.3%) had no clear reported cause, 4 patients (with 5
fractures one bilateral) (9.3%) sustained confirmed child
abuse, 2 fractures (4.7%) resulted from a heavy object/
person falling on the limb, 1 (2.3%) resulted from a fall
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> 1.5m, 1 (2.3%) from an outdoor accident (falling from
the father’s arms while skiing), 1 (2.3%) from a road acci-
dent, and 1 case (2.3%) resulted from iatrogenic fracture
during a Cesarean delivery. Unclearly reported causes (7
cases, 16.3%) were considered very suggestive of child
abuse, even if subsequent investigations by social work-
ers could not prove this. These raised the percentage of
confirmed and highly suspicious cases to 25.6% of trau-
mas among infants between 0 and 12 months old with a
femoral fracture.

In the 13-to-24-month-old toddlers’ group, 12 fractures
(48%) were related to everyday activity trauma, 3 (12%)
resulted from a fall > 1.5 m, 3 (12%) occurred during an
outdoor activity, 2 (8%) resulted from the limb being
crushed by a heavy object/person, and 1 (4%) occurred in
a road accident. Four (16%) had no clear reported cause,
with parents giving confused versions of the accidents,
and were thus considered highly suggestive of child
abuse in this age group.

In the 25-to-36-month-old group, 15 fractures (44.2%)
resulted from everyday activity trauma, 8 (23.6%)
occurred during outdoor activities, 5 (14.7%) occurred
in road accidents, 3 (8.8%) resulted from the limb being
crushed by a heavy object/person, 1 (2.9%) was related

to a fall from > 1.5 m, 1 (2.9%) had no clear cause, and 1
(2.9%) was confirmed as the result of child abuse. A fur-
ther 5.8% (1 abuse and 1 suspicion) of femoral fractures
in this age group were highly suggestive of child abuse.

Type of fracture

Sixty-eight fractures (66%) affected the femoral shaft,
21 (20.4%) the distal metaphysis, 8 (7.8%) the sub-tro-
chanteric region, 4 (3.9%) the femoral neck, and 2 (1.9%)
the distal physis (corner fractures). All the fractures were
closed. When considering fracture shapes, 43 were spiral
(41.8%), 40 were transverse (38.8%), and the remaining
20 (19.4%) were oblique.

Fracture patterns were then analyzed according to patient
age. In the first group, we encountered 44 fractures (28
transverses, 13 oblique, 3 spiral), in the second group 25
fractures (4 transverses, 3 oblique, 18 spiral) and in the
last group of age 34 fractures (8 transverse, 4 oblique, 22
spiral). Figure 2 represents the distribution of fracture
patterns according to each group of age.

Treatment considerations
Of 102 patients, 81 (79.4%; mean age 19 months) were
treated with a spica cast (pelvic long-leg brace), 10 (9.8%;
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mean age 10 months) with distal metaphyseal trans-
verse fractures were treated with a long-leg cast, 6 (5.9%;
mean age 5 months) received a Pavlick harness, 3 (2.9%;
mean age 29 months) underwent surgical treatment with
flexible intramedullary nailing, and 2 (2%; mean age 10
months) were treated with rest only, because of their
delayed diagnosis.

Considerations about child abuse or suspected child
abuse

As mentioned above, we suspected child abuse in
47.1% (48 of 102 patients) of the cases overall in our
series. Among them, five (4.9%, one with bilateral frac-
tures) suffered confirmed child abuse, and a further
12 (11.8%) were reported to have unexplained frac-
tures. Additionally, 31 patients (30.4%) reported a very
low-energy trauma with a mechanism of trauma incon-
sistent with the fracture thus making a total of 47.1%
among confirmed and suspected abuse. In 1 case among
these 48, we found a sequela of an ancient femoral
fracture which suggested NAT. There was no sex pre-
dominance since these fractures occurred in 25 males
and 23 females. The locations of the fractures in this
group were 24 mid-diaphysis fractures (49%), 12 distal
metaphyseal fractures (24.5%), 4 proximal diaphyseal

fractures (8.1%), 3 sub-trochanteric fractures (6.1%), 2
‘corner’ fractures (4.1%), 2 distal diaphyseal fractures
(4.1%), and 2 per-trochanteric fractures (4.1%). As to
fracture patterns, 19 were transverse (38.8%), 19 were
spiral (38.8%), and 11 were oblique (22.4%) (Fig. 3).

Among patients with suspected child abuse, most of
those who fall from height had spiroid fractures (11/14,
79%); whereas patients with confirmed child abuse had
only transverse (3/5, 60%) and oblique (2/5, 40%) frac-
tures (Fig. 4).

Considerations about Swiss Law

Swiss legal provisions in the event of confirmed or
suspected situations of child abuse

In Switzerland child protection services (AEPA: ‘Autorité
de protection de ’enfant et de I'adulte’) are under the
jurisdiction of each region.

Professionals in medicine, psychology, social service,
educators, teachers, and those involved in the field of
religion and sport, are required to notify the child pro-
tection authority when a concrete treat to the physical,
psychological, or sexual integrity of the child is present
or suspected.
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When a report reaches the authorities through the hos- Discussion

pital social services, a procedure is initiated to protect
the child. During this procedure, the situation of the
child is assessed to rule out if there is a danger to the
good of the child. After this first step, a decision is taken
and, if necessary, measures are ordered to protect the
child and or to support the family. Most of the time,
the competent authority tries to find a solution with the
agreement of the family. If possible, this option is more
durable than if a measure must be ordered under pres-
sure. Only in exceptional cases, the legal authority may
limit the child’s access to his own family or even decide
to remove him from the family unit. Monitoring of the
child’s well-being is then initiated and carried out by the
social services with home visits by specialized nurses or
school nurses.

In the context of emergencies, the pediatric orthopedist is
expected to play an important role. In fact, his traumatology
knowledge is a major asset to detect fractures that appear
suspect according to the energy required, their type, and
the circumstances reported by parents. A multidisciplinary
team, the CAN Team (Child Abuse and Neglect Team),
is then mandated to assess the situation, make inquiries,
with the child’s pediatrician and the school nurse, to take
the appropriate steps at the level authorities, and to guide
health professionals. In the event of a report, it is the CAN
team that must communicate to the family about the grav-
ity of the situation and its legal consequences.

Considerations about non-accidental trauma and
pathological fractures

Even for the craftiest and experimented clinicians assess-
ing child abuse is often complex. In addition, several rare
bone diseases may explain suspicious fracture when the
traumatic mechanism is inconsistent with an usual femo-
ral fracture [34].

It is recognized that child abuse is much more com-
mon than bone disorders to explain femoral fractures,
especially in children under 3 years old. On this point,
Leventhal e7 a/. [35] showed that underlying metabolic
or bone disorders were found in less than 1% of children
hospitalized for fractures in the USA.

In case of doubt, biochemical studies on collagen may be
required in patients with a suspected fracture [36].

Consequences of misdiagnosis of osteogenesis imper-
fecta or pathologic fractures as child abuse could be
potentially devastating for families [37], and clinicians
should be aware of the importance to not rely only on
radiological information to discriminate between patho-
logic and NAT [38]. Thus, biochemical studies should
be conducted in presence of every child sustaining mul-
tiple fractures suggestive of abuse without any other
abuse signs such as bruises or head injuries [39]. Prior to
report any abuse, the evidence should include not only
positive signs of child abuse, but also a demonstration
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that diseases that can mimic NATS have been ruled out
[40].

Overall considerations
The literature about femoral fractures among children
from 0 to 36 months old is principal based on administra-

tive databases, and few series have focused on radiologi-
cal data [7,9,11-13,16,19,21,35,41,42].

Our results revealed that the annual Incidence of infant
femoral fractures in the Geneva district (24.6 per 100 000
population from 0 to 36 months old) was relatively sim-
ilar to the rate of 25.5 per 100 000 reported by Hinton ¢z
al. [5], but noticeably lower than the 38 per 100 000 rate
reported by Brown ¢z a/. for this age range [7]. Our study’s
fracture rate was significantly higher among infants
between 0 and 12 months old than among those between
13 and 24 months or 25 and 36 months old. Indeed, the
0 to 12 months group had 72% and 26.5% more fractures
than the 13 to 24 months and 25 to 36 months groups,
respectively.

Previous studies expressed different opinions about
femur fracture rates in infant populations. Some con-
sidered femoral fractures in patients between 0 and 12
months old to be less common than in children walking
[29,43]. By contrast, a study by Brown ez /. [7] found the

highest femur fracture rates among children between 0
and 12 months and 13 and 24 months, which confirmed
our study’s results. Focusing on femoral fracture rates and
the mechanisms of trauma in children from 0 to 12 months
old is essential since there are few plausible explanations
for a femur fracture in non-ambulatory infants other than
intentional injury.

In the present cohort, femur fractures were mostly
located on the femoral shaft (66%), far more than on the
distal metaphysis (20.4%). This finding corroborates the
idea that the most common location for femoral fractures
in both abused and non-abused children is the midshaft
of this bone [44,45]. We nevertheless noted that fracture
shapes were very different depending on the patient’s
age. Infants between 0 and 12 months old mostly suf-
fered from transverse or oblique fractures (93.2%),
whereas 67.8% of infants over 12 months old presented
with spiral fractures. Indeed, the group of infants less
than 12 months old demonstrated a low rate of diaphy-
seal spiral fractures (6.8%) but a high rate of transverse
(essentially metaphyseal; 63.6%) and oblique (essen-
tially diaphyseal; 29.6%) fractures. Previous studies also
reported greater proportions of metaphyseal/diaphyseal
fractures among abused infants, suggesting that the
pattern of our results was more likely to have been the
result of abuse [41,44].
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Our findings, showed no substantial differences in the
distribution of transverse, spiral, and oblique fractures
between the group of abused/suspected-abused infants
and the group of non-abused patients [46]. These results
suggested the absence of any ‘common’ femoral fracture
pattern that could be clearly identified as abuse related
[29]. In addition, we did not find spiral fractures to be
the most common femoral fracture among abused chil-
dren under 15 months old, as suggested by other series
[15]. Finally, the metaphyseal corner fracture, which is
seen as highly specific to child abuse in current medi-
cal literature, was only encountered once in our cohort,
highlighting the theory propounded by Baldwin ez a/.
that any femoral fracture could be associated with abuse

Fig. 5

and should alert professional caregivers [42]. Indeed,
our series contained 12 cases of femoral fracture for
which no family members could explain the mechanism
of injury and a further 31 cases (30.4%) with reported
circumstances inconsistent with the trauma. Abuse
should thus be suspected, or at least included among
the potential causes of injury, if family caregivers pro-
vide inconsistent or implausible accounts of the mech-
anism of fracture.

An algorithm is here suggested according to clinical
evidence and family history of the patient to rule out
suspected child abuse (Fig. 5). The associated table 1
described what the pediatric orthopedist should know
about child abuse and what he should be worried about.

Patient < 3YO
with femoral fracture

- Especially non ambulatory child
- Less than 12 MO
- Inconsistent trauma history

- Ambulatory child

- Different versions of injury

- Bruises, burns, bites, blues

l - Inconsistent trauma history
- Different versions of injury

High suspicion of abuse:

- Bruises, burns, bites, blues

- Single trauma
- Coherent versions of injury
- Compatible mechanism

- Skeletal survey

- Notify social service

- Admint as inpatient

- Call pediatrician

- Rule out family history

I

— 1

|

Treat as Accidental Trauma

Confirmed Abuse

l

Abuse excluded

- Refer to Child Protection

- If needed Parental custody
retired

Algorithm according to clinical evidence and family history of the patient to rule out suspected child abuse.




The rate of suspected and confirmed child abuse in the
present series was 47.1%. This rate is higher than in previ-
ous review articles examining femoral fractures in young
children and child abuse. In one systematic review of
published articles on femur fracture etiology in children
less than 5 years old, abuse rates among children between
0 and 12 months ranged from 16.7 to 35.2%, whereas they
only reached 1.5 to 6.0% in children older than 12 months
[19]. Yet a study on long-bone fractures conducted by
Thomas ez a/. [11] demonstrated that at least 36%, but
probably up to 44%, of femoral fractures were related to
child abuse. Even more alarmingly, a retrospective case
series study by Anderson ¢z @/. [49] showed that 19 of 24
children under 24 months old had sustained their femoral
injury through abuse, whereas another report mentioned
that almost half of femoral fractures were the result of

Femoral fractures and abuse de Marco et al. 459

abuse in this age group [21]. Thus, our 47.1% rate of frac-
tures due to suspected or confirmed child abuse does
not appear disproportionate to the data from these three
studies. The suspected and confirmed child abuse rates
described in previous studies are reported Table 2.

The main limitation of the present study is the ambiguity
of the assessment of child abuse. Assessing suspected vic-
tims of child maltreatment is very challenging, especially
when children less than 3 years are involved. In addition,
there’s no single clinical test to ‘prove’ or ‘disprove’ child
abuse.

The second limitation is the exclusion of pathologic
fractures. We decided to exclude pathologic fractures
since the presence of bone abnormalities constitute
a factor which may explain the femoral fractures. A

Table 1 What the pediatric orthopedist should know about child abuse and what should he be worried about.

1. Time elapsed between trauma and Most consultations for non-accidental fractures occur late and may be motivated even by other reasons.
consultation

2. Child's age Young age is a highly discriminating factor in a non-accidental fracture. Eighty percent of all non-acciden-
tal fractures occur in children under 18 months. Even worse, it is estimated that child abuse is the main
etiology in nearly 70% of children under 18 months who consult with a fracture [47].

3. Lack of correlation between the Accidental fractures are generally correlated with the child’s age and his psychomotor development.
described mechanism and the child’s Indeed, any fracture occurring in an infant who hasn't yet achieved his walking milestones remains highly
psychomotor stage of development. suspicious of abuse.

4, Anatomical localization of fractures. Ribs fractures are exceptional in infants and young children, especially when they occur without high-en-
ergy mechanisms such as MVA. Other locations such as the sternum, scapulae and vertebral spinous
processes should be also considered highly suspicious.

5. Presence of multiple fractures. The occurrence of multiple without high-energy trauma, should raise suspicions about the non-acciden-
tal nature of the lesions. It is recognized that nearly 85% of hospitalized children with a diagnosis of
maltreatment have 3 or more fractures [48].

6. Fractures/lesions of different ages Suspicion of child abuse increases when fractures of different ages are observed during the radiological
assessment. Caregivers and pediatric orthopedist may even encounter old fractures without medical
records in the patient's file.

7. Delay between fracture occurrence and In some cases, seek for medical attention is delayed and some fractures already show consolidation signs.

seek for medical care This often raises doubts about a given history of acute trauma.

8. Concomitant lesions Presence of other lesions such as bruises on the child's mouth, neck, ears, and trunk are strongly sugges-
tive of abuse. Multiple bruises localizations on the child’s body make the situation even more suspicious.
It is therefore essential to undress and examine the child completely when a suspicion of abuse exists.

9. Intracranial or abdominal injuries These injuries are not compatible with minor accidental trauma, as they usually result from serious and

documented traumas such as MVA or falls from great heights.

Table 2 Suspected and confirmed child abuse rates in previous studies

Study Number of patients Age Suspected abuse Confirmed abuse
Anderson et al [49]. 24 0-2 YO - 79.1%
Susan A. Thomas et al [11]. 25 0-3YO 44% 36%
Yongjot J. et al [50]. 39 0-5YO 23% 2.5%
R. H. Gross et al [21]. 74 0-5YO - 45.9%
0-1YO 69.2%
R. K. Beals and E. Tufts[51] 79 0-4YO 40% 30%
C. Hui et al [12]. 127 0-3YO 19% 11%
0-1YO 17%
Yaniv Y. et al [52]. 131 0-5 YO 58.8% 16,8%
H. J. Dalton et al [53]. 138 0-3YO 70% 31%
Jochen P. Son-Hing [54] 138 0-4 YO - 21.7%
R. M. Schwend et al [65]. 139 0-4YO 9% -
Louise Capra et al [66]. 203 1-5 YO 10.3% 1.5%
Scherl et al [27]. 207 0-6 YO 36.7% 6.2%
Leventhal et al [13]. 215 0-3YO 32.6% 24.2%
C. Coffey et al. [57] (Tibia and Femur) 555 0-18 MO - 32%
Loder, Randall T. et al [9]. 1076 0-2YO 15%
J.N. Wood et al [19]. 10 717 0-1YO 16.7-30.5%
1-5 YO 1.56-6.0%
This study 102 0-3YO 47.1% 4.9%
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known medical condition that predisposes to bone fra-
gility generally explains the fracture even if the trauma
is not important or inconsistent. However, we could not
exclude absolutely a NAT in a child with bone fragility
[40]. The decision to exclude these patients was taken to
avoid confusion between diagnostics.

Conclusion

The present study revealed that 5 patients’ femoral frac-
tures (4.9%) were due to confirmed child abuse, and the
reported circumstances of a further 12 patients’ fractures
(11.8%) were very suspicious. Indeed, with 31 patients’
mechanisms of injury (30.4%) being inconsistent with a
femoral fracture, especially in non-ambulatory infants,
this implied that over 45% of these children were sus-
pected or confirmed subjects of child abuse. We, there-
fore, believe that abuse should be suspected, or at least
included as a possible cause, when caregivers’ accounts of
how an infant’s femoral fracture occurred are inconsistent
or incoherent.

We thus recommend that every femoral fracture in a
non-ambulatory infant should be considered a poten-
tial child abuse fracture until proven otherwise. Infants
should be admitted as inpatients until detailed social
investigations of previous suspicious events or reports
from child protection institutions have been examined
and have ruled out abuse. The patient’s pediatrician
should be questioned about the patient’s familial his-
tory and previous issues that raised suspicions of child
abuse; also social workers need to be involved as soon
as possible. A skeletal radiological survey, including
a low-dose radiation protocol for the limbs and chest,
should be made to search for other potential fractures
and/or periosteal reactions. With ambulatory children,
a complete radiological survey should be done in cases
where the mechanism of injury is unknown, inconsist-
ent with accidental trauma, or there is a suspicion of
child abuse.
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