ORIGINAL ARTICLE

Fractures in Children before 1-Year: Place
Abuse
Caryne Mboutol-Mandavo1,2,3, S. F. Ouedraogo3, O. Ndour3,4, A. Dramé3,
S. P. Karume3, G. Ngom3,4
Department of Surgery and Maternity, Faculty of Health Sciences, Brazzaville Marien Ngouabi University,
Congo, 2Department of Paediatric Surgery, University Hospital of Brazzaville, Congo, 3Department of Pediatric
Surgery, University Hospital Aristide Le Dantec of Dakar, Senegal, 4Department of Surgery, Faculty of
Medicine, Pharmacy and Dentistry of Cheikh Anta DIOP, Universty of Dakar, Senegal
1

Abstract
Aim: To study the epidemiological and diagnostic aspects of fractures in children before the age of 1 year and
identify the place of abuse. Materiel and methods: we conducted a retrospective study in the Pediatric Surgery
over a period of 2-year. We got 40 cases of fractures occurred before the age of 1 year. Results and Discussion: The
main causes are the fall with 45% of cases, followed by the receipt of a load with 20% of cases, and traditional
massage with 12.5% of cases. The main locations of these fractures are the femur (31.1%), humerus (20%) and the
clavicle (17.8%). In applying the criteria Bayreuther, a likely accidental is retained in 67.5% of cases and abuse
is suspected in 25% of cases, 7.5% of cases were not classified due to lack of clinical data and/or radiological
fracture for linking to an accident or abuse. Fractures of the child before the 1st year of life are, in general, due
to domestic accidents. However, a number of them may be due to intentional injuries or non-accidental injury.
Conclusion: Abuse is a possible cause of fractures in children under 1-year should be systematically sought to
the recurrences.
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P

INTRODUCTION

ediatric trauma, disability and child
deaths that result are a major public
health problem.[1] Fractures in infants
are due, mostly, to accidental trauma mainly
domestic accidents.[2] A domestic accident is
unintentional injuries that occur at home or in
its immediate vicinity (yard, garage, or other
outbuildings).[2] However, it is very likely that
some children are called accidental, in fact,
trauma due to child abuse: “Child or young
person is the one who is abused victim from
his parents or adults in authority on him with
physical violence, psychological abuse, gross
negligence (or lack of care), sexual abuse can
have serious consequences on their physical or
mental development.”[3] It is, therefore, the duty
of the pediatrician and pediatric surgeon to know
differentiating accidental trauma intentional
injuries related to abuse, particularly among
infants whose injuries are often trivialized
as attached to the normal events of daily life

peppering learning motor acquisition and development of the
child.[4]
Very few studies have been conducted in Africa on this subject
that is still taboo because it conflicted with educational practices
and socio-cultural resorting to violence more or less tolerated.[5]
The aim of our study was to investigate epidemiological and
diagnostic aspects of fractures in children before the age
of 1 year (before the acquisition of walking) and perform
a literature review to identify elements that distinguish
accidental fractures because those due to abuse at that age.

Address for correspondence:
Dr. Caryne Mboutol-Mandavo, Service de Chirurgie
Pédiatrique, 13 Avenue Auxence IKONGA,
BP 32, CHU de Brazzaville, Brazzaville, Congo.
E-mail: carynemboutol@yahoo.fr
Received: 10-11-2013
Revised: 15-10-2014
Accepted: 29-10-2014

Asian Journal of Pharmaceutics • Jan-Mar 2016 • 10 (1) | 1

Mboutol-Mandavo, et al.: Fracture by abuse before 1-year

PATIENTS AND METHODS
We conducted a retrospective descriptive study of the
fractures occurred in children aged <1 year, admitted to
the Pediatric Surgery Department of National University
Hospital during a period of 2-year from 01 July, 2010, to
30 June, 2012. The cases of obstetric fractures, pathological
as well as cases where the files were incomplete fractures
were not included in our study. Variables, in our study, were
epidemiological (age, sex, circumstances of occurrence of the
injury), diagnosis (fracture type, line, seat, and topography),
we also studied the consultation period and the notion of
hospitalization cases of traumatic fractures observed at this
age. We then classified patients into three groups according
to the classification used by Bayreuther et al.[6]
• Patients with a probably accidental cause of the fracture
are successful, this before a match between the child’s
age (psychomotor development level), circumstances
of the occurrence of the accident reported by the
surroundings and the elements clinical and radiological
diagnosis, with a consultation period <48 h.
• Patients in whom suspicion of abuse were referred to a
mismatch between the above elements, the physical signs
and/or radiological previous trauma, with a consultation
period longer than 48 h.
• Patients not classified, it is those the evidence
does not allow us to move toward a trauma cause
accidental or intentional.
Data were collected on Excel 2007. Quantitative variables
were expressed as a mean ± standard deviation and qualitative
variables as percentages.

RESULTS
Epidemiology

Circumstances of occurrence
Place
Injuries occurred at the family home in 38 cases (95%), there
was a trauma occurred in a nursery and another occurred in
the workplace of the father.
Causes
A main cause reported by the family was as follows: The fall
(bed, sofa, arm a third) with 45% of cases was the leading
cause, followed by the receipt of a load with 20% of cases
and traditional massage with 12.5% of cases [Table 2]. Fall
of furniture (bed, couch) concerned especially children
over 3 months of receipt of a charge of children of all ages,
traditional massage children <3 months and falling escrow
children <6 months.
Table 1: Age
Age (months)

Number

Percentage

0‑3

16

40

4‑6

7

17.5

7‑9

9

22.5

10‑12

8

20

Total

40

100

Table 2: Causes fractures
Causes

Number

Percentage

Falls

18

45

Receipt of a load

8

20

Massage

5

12,5

Traction

1

2,5

Unknown family

4

10

Not specified in file

4

10

Total

40

100

Frequency
We had 40 patients who had 45 fractures. They constituted
10.1% of disease in this age group.
Age
The mean age was 5.7 ± 4.1 months (range: 2 weeks11 months), age of 0-3 months was the most represented with
40% of cases [Table 1].
Sex
There are as many boys as girls (sex ratio = 1).
Consultation period
More than half (57.5%) of our patients consulted in the first
48 h after the trauma and the third within 3-7 days.

Figure 1: Distribution of cases by age
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Main locations of fractures were the femur (31.1%), humerus
(20%), and the clavicle (17.8%).
We noted a predominance of fractures of the femur and
humerus in children <4 months. Broken collarbone has
affected all ages, one of the two bones of the forearm,
especially children over 6 months [Figure 1].
We found 77.8% of long bone fractures, 17.8% of clavicle
fractures and 4.4% cases of fractures of the phalanges.
For long bones, diaphyseal fractures predominated with
82.9%, followed by metaphyseal fractures with 4 cases
(11.4%) and epiphyseal fractures with 2 cases (5.7%).
We attached 27 cases (67.5%) fracture to a probable accident.
We found 10 cases (25%) of suspected abuse, including
7 patients <4 months. The 10 patients had 14 fractures,
6 humerus fractures (with a bilateral fracture), 4 fractures of
the femur and a bilateral fracture of both bones of the forearm.
Three patients (7.5%) could not be classified [Figure 2].
Notion of hospitalization
Four patients (10%) were hospitalized. There were three cases
of patients with a femur fracture who underwent traction
stuck before making a pelvis-leg cast, and one patient had
multiple metacarpal fractures treated surgically by racking.

DISCUSSION
Our work has allowed us to report the descriptive
epidemiology and clinical aspects of fractures in children
<1 year. However, this work has some limitations, including
the retrospective nature and probably selective recruitment
bias because it took place in a specialized service. The small
size of our sample does not constitute a limitation that the
majority of studies on the subject have also focused on small
numbers.[6-9] This study allows a preliminary comparison
with literature data.

Epidemiological aspects
Fractures represent 10.1% of disease in children under 1 year
received during the study period. Bayreuther et al.,[6] found
0.2%. This difference can be explained by the fact that their
sample was larger (20,497 against 445 patients in our series)
with many admissions for mild injuries that are not often the
subject of consultation in our environment, more work was
conducted in a pediatric emergency department could explain
recruitment bias relative to our study which was conducted in
a pediatric surgery.
Mean age was 5.7 months with a range of 2 weeks and
11 months, our results are similar to those reported in the
literature.[6-8] In our series, the age of 0-3 months is the most
represented.
Literature is not unanimous on this issue. Bayreuther et al.,[6]
with a series of 36 cases, noted an increase in frequency with
age: 8.3% for children aged 0-3 months against 50% for
children aged 9-12 months.
McClelland and Heiple[7] in a series of 34 children, found
many cases (29.4%) in the age of 0-3 months, 4-6 months
and 7-9 months, while the age 9-12 months is the least
represented with 11.8%.
These differences are likely due to chance, and a randomized
study is needed to assess the true distribution of these
fractures by age groups.
Like us, McClelland and Heiple[7] found no difference in
gender distribution within a year. However Macgregor,[9] and
Skellern et al.,[10] reported a male predominance with 56%
and 64.6% respectively without explanation.
Consultation period
More than half of our patients presented within the first 48 h.
The consultation period is important because most authors
place him among the predictors of abuse. Indeed, a period of
use of more than 48 h medical care in a severely injured child
is considered suspect abuse.[7,11,12]
However, we believe that this factor must be qualified in
our conditions where parents consult later for various socioeconomic and cultural reasons.
Niney-five percent (95%) of injuries in our series occurred in
the family home. The literature is unanimous on the fact that
infants, because of their low mobility, are mostly victims of
domestic accidents in 75-80% of cases.[7,13,14]

Figure 2: Distribution of the topography of fractures according
to the probable origin of the trauma

Falling is the leading cause of fracture in our series which is
consistent with data from the literature.[15-17] This is especially
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the fall of furniture (bed or couch) or a third arm. Warrington
et al.,[18] in a study of accidents and injuries in infants before
the march, noted that falls due in 53% of cases falls to the bed
or couch followed falls of the third arm 12% of cases.
Fall of a cabinet especially for children older than 3 months in
our series. Receiving a load with 20% of cases is the second
leading cause of fractures in our series; it is an older child
who fell on the infant laid on the floor, on the bed or chair. In
other studies, we note the rather objects falling on the child,
become mobile and curious “key to everything,” explores its
environment and draws objects in its path with fall risk.[7,17]
Traditional massage is the third leading cause of fractures in
our series with 12.5% and for the age of 0-3 months. This
is a practice that is very common in Africa,[19-21] but also in
other regions of the world.[22-24] Beyond its benefits certainly
recognized the traditional massage is not without danger.
Diagnostic aspects
Fractures have served mainly to the femur, humerus and
clavicle.
For limb fractures, fractures of the femur and humerus
are the most common to McClelland and Heiple[7] while
bone fractures of the leg and collarbone predominate for
Macgregor.[9]
Long bone fractures are especially diaphyseal, sitting more
often in middle 1/3 and transverse line, these observations
are similar to those in the literature.[25,26] However, we noted
13 cases of oblique spiral fractures and fractures in our series.
This is, in particular, important to emphasize that the fractures
spiroid or slash long in infants before the age of walking or a
year are found in intentional injuries (abuse) because they are
accordingly a leno.[27,28]
Fall of the bed is found in three main locations of fractures
(femur, humerus, and clavicle) while receiving a load
affected all locations; fractures by traditional massage are
only interested in the femur and collarbone. We did not find
in the literature studies reporting the location of the fracture
relative to the stressor.
Fractures of the clavicle are mainly due to the fall of the bed
in our study. This is certainly due to the fact that the fall of
the bed is often accompanied by a reception on the top of
the shoulder. Humerus fractures have varied causes, and we
did not notice the predominance of a question in relation to
another.
We did not find any notion of previous trauma, an important
element to look at any fracture of the infant to discuss the
possibility of non-accidental trauma.[11,12,29] However, it is
difficult to confirm the absence of trauma or previous fracture
because medical records are based on the elements of the
trauma to which the child has consulted. Moreover, no patient

received a full body X-ray looking for other old and new
fractures. Doutaz and Spalinger[11] point out that in more than
40% of abused children, fractures are not suspected clinically
and are only found during a routine X-ray examination. Thus,
literature recommends the systematic implementation of
whole body X-rays in all infants admitted to a serious skeletal
trauma[30,31] or in cases of suspected abuse.[11,29]
Pediatricians and orthopedic surgeons are the first in line to
assess the status of these patients, because if not accidental
(abuse) of the fracture is not recognized, these children will
return to a violent environment with a risk of 50% of relapse
and a 10% risk of death.[32,33]
Indeed, the inquiry should be an inconsistency in the story or
a story that would be inconsistent with the age of the child
(or the level of psychomotor development), and the notion
of previous fracture, clinical examination search skin lesions
abuse (bruises, multiple scars, etc.), radiography whole body
should be systematic in all infants admitted for a fracture
in search of a previous fracture or multiple fractures of
different ages (Silverman and Tardieu syndrome). It can be
complemented by a whole body scintigraphy in infants over
2 years.[28,29,34]
Most authors consider that age is a key element of suspicion
of abuse in fractures in infants: Age <1 year (or before
walking)[6,7] to 15 months[35,36] or 18 months.[37]
Baldwin et al.,[9] in a study of femoral fractures in children,
as well as Pandya et al.,[37] in a study of fractures of the
humerus in children, studied various predictors of abuse and
were able to identify three major predictors of differentiation
of child abuse from accidental trauma: In <18 months old,
physical evidence and/or radiographic previous trauma and
a suspected history of abuse. For Baldwin et al.,[9] patients
without risk factors have a 4% chance of having a fracture
of the femur due to abuse, patients with a risk factor have a
chance to 24%, those with two factors risk of 87%, and those
with three risk factors have a 92% chance of having a fracture
of the femur resulting from abuse.[12]
Based on the foregoing and applying the classification
arguments Bayreuther et al.,[6] we identified 10 patients
(25%) in whom we suspected the abuse. This rate is close
to those in the literature.[6,10] The lesions are fractures of the
femur, humerus and bones of the forearm. The majority of
these patients (7 cases/10) were under the age of 4 months.
In studies, mainly fractures of children under 1 year
of <4-5 months of age is a major element of suspected
abuse.[9,12,16] More child is young greater the likelihood that it
is indeed a non-accidental fracture.[31] This suggests the need
to identify and address the abuse of infants in the perinatal
period by detecting the warning signs: Unwanted pregnancy,
poorly monitored, maternal depression, precarious social and
economic situation, etc.[38]
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Our results are identical to those of Bayreuther et al.,[6] on the
topography of fractures. For Gross and Stranger, [39] 80% of
fractures of the femur in a child who does not work would be
related to the abuse. On the type of fracture, it is essentially
diaphyseal fractures in our study. For Pandya et al.,[37] the
humeral shaft fracture is the result of abuse in 86.7% of
cases. Fractures of distal end of humerus are mainly from
accidents while those of the proximal end orientate toward
more abuse.[10]

7.
8.

9.

Notion of hospitalization
About 10% of our patients were hospitalized. Some authors
recommend routine hospitalization of all children under
1 year admitted for fracture,[8,38] while others[12,30] not
recommend hospitalization than those in whom it is suspected
a non-accidental trauma. In all cases, hospital is required time
to conduct a thorough investigation to determine whether
accidental fracture.[8,12,30,38]

CONCLUSION
Child abuse is a real problem that we have to realize,
especially in Africa where some form of educational violence
is tolerated broad, thus endangering the future functional or
the lives of many children and more, making services sociolegal management of these patients must revitalize otherwise
created to fight against this scourge. To do this, it is essential
for pediatrician’s surgeons not only treat fractures of these
children but also to know and to recognize the characteristics
of trauma may suggest abuse.
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