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Abstract

Fractures constitute a significant component of paediatric trauma. Paediatric fractures account for significant
morbidity. This study was set to elucidate the characteristics and outcome of paediatric fractures in a university
teaching hospital. Case notes were reviewed for socio-demographic and clinical variables. Statistical analysis was
carried out using the software Statistical Package for Social Sciences for Windows, Version 21.0. The correlation
between development of complications and prior treatment by traditional bone setters was determined using chi-
squared tests. Fifty four long bone fractures were studied in 52 children. Their ages ranged from 1 day to 16 years
with a mean of 8.85 + 3.86 years. There were 29 males (55.8%) and 23 females (44.2%). The aetiology of
childhood fractures included road traffic crashes (n=30, 57.7%), falls (n=10, 19.3%), sports injuries (n=8, 15.4).
The long bones fractured were tibia (n=19, 35.2%), femur (n=14, 25.9%), distal radius (n=14, 25.9%) and
supracondylar part of the humerus (n=7, 13.0%). Non-operative treatment modalities were the most frequent
means employed in treating children with fractures in this study. Limb gangrene following prior treatment by
traditional bone setters was the most common complication. There was a statistically significant correlation
between development of complications and prior traditional bone setters treatment (p<0.001). Paediatric fractures
were more common in boys, caused mostly by road traffic crashes. Most were patients discharged without
deformities. Public enlightenment on trauma prevention, enforcement of school bus transport system and reducing
street hawking by expanding school feeding programmes may help reduce incidence of paediatric fractures.
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Introduction

Trauma is an important cause of childhood morbidity
and mortality globally.? About 5 million children die
from trauma each year.® Fractures are a common
occurrence in childhood constituting about 10 to 25 %
of all paediatric injuries.* The lifetime risk of
sustaining a fracture in childhood is approximately 42-
64% in males and 27-40% in females, with
remarkable variation in the estimates worldwide.’

Childhood fractures commonly result from falls and
traffic injuries. While falls in and around the home
account for most paediatric fractures in western
countries, fractures from road traffic crashes
predominate in Nigeria.? ® In many low-income and
middle-income countries, children are prone to road

traffic crashes (RTC) because the road is a shared
space for playing, working, walking, cycling and
driving.’® Most children involved in traffic-related
injuries are usually pedestrians and passengers; child
pedestrian injury rates have been found to be highest
in Africa and Asia because many children walk to
school.**

Although operative fixation is absolutely indicated for
the treatment of some paediatric fractures, most are
amenable to conservative modes of treatment.'” The
greater sub-periosteal hematoma that occurs in
childhood fractures and the stronger periosteum
contribute to rapid formation of callus and quicker
healing than fractures in adults.”®* Despite the fact
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these fractures heal easily, meddlesome interventions
by traditional bone setters in low-income countries
may result in increased morbidity and occasional
mortality.™

The World Health Organization describes fractures as
the most common category of unintentional injuries
suffered by children below 15 years and requiring
hospital admission in developing countries.  The
discomfort and lost school days add to the morbidity
of these fractures.

There is paucity of data on childhood fractures in
Nigeria and the study setting in particular. Such
information is necessary for assessing the impact of
trauma on child health and for setting priorities to
improve paediatric injury care. The aim of this study
was to outline the characteristics and outcome of
childhood fractures in a university teaching hospital in
a bid to developing preventive strategies for Public
Health policy formulation.

Materials and methods

This was a descriptive retrospective study of children
aged 0-16 years with long bone fractures seen from
June 2012 to May 2017 at Benue State University
Teaching Hospital, Makurdi, Nigeria (BSUTH). The
hospital, located along the shores of the River Benue,
is a tertiary care center and teaching hospital affiliated
to the Benue State University. It is a 350-bed hospital
and serves as the major treatment center for trauma
patients in Makurdi. Children aged 0-16 years with
clinical and radiological evidence of one or more long
bone fractures were included in the study. Patients
with incomplete medical records were excluded from
the study.

Patients’ case notes were reviewed for demographic
and clinical variables including age, gender, anatomic
site of injury, nature of fracture (open or close),
mechanism of injury, associated injuries, prior
treatment by traditional bone setters (TBS ), treatment
given, complications and outcome. Children were
classified based on age into neonates (0-28 days),
infants (1 to <12 months), toddlers (1-3 years),
preschoolers (4-5years), school-age children (6 — 11
years), adolescents (12-16 years). Outcome of
treatment was measured as: discharged without
deformity, discharged with deformity, discharged
against medical advice or death. Statistical analysis
was carried out using the software IBM Statistical
Package for the Social Sciences (SPSS) for Windows,
Version 21.0. (Armonk, NY: IBM Corp.) Descriptive
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statistics were used to display single variable
guantities using means and standard deviations for
continuous variables or proportions for categorical
variables. The correlation between development of
complications and prior treatment by TBS was
determined using chi-squared tests. The degree of
significance of statistical difference was attributed to a
p-value < 0.05.

Results

During the five-year study period, 52 children with 54
long bone fractures were seen. Their ages ranged from
1 day to 16 years with a mean of 8.85 + 3.86 years.
There were 29 males (55.8%) and 23 females (44.2%).
School-age children were the most affected group of
(n=25, 48.1%). This was followed by adolescents
(n=14, 26.9%) and preschoolers (n=10, 19.2%) as
shown in Figure 1. The aetiology of childhood
fractures included RTC (n=30, 57.7%), falls (n=10,
19.3%), sports injuries (n=8, 15.4). Among the road
traffic-related victims, majority (n=24, 80.0%) were
unguarded children hit by vehicles while crossing
streets. (Table 1)

The tibia was the most commonly fractured long bone
in the study (n=19, 35.2%). This was followed by the
femur (n=14, 25.9%), distal radius (n=14, 25.9%) and
supracondylar part of the humerus (n=7, 13.0%).
(Figure 2) Most of the fractures (n=37, 68.5%) were
close while the rest were open 17(31.5%). Majority of
the open fractures were tibial fractures (52.9%). Forty
two patients (80.8%) presented directly to the hospital
following injury while 10 (19.2%) did following prior
treatment by traditional bone setters (TBS). There
was a statistically significant correlation between prior
TBS treatment and development of complications
hospital (p<0.001). Limb gangrene (n=4, 33.3%) was
the most common complication recorded. Others were
compartment syndrome (n=2, 16.7%) and superficial
wound infection (n=3, 25.0). (Table 2)

Treatment modalities employed in treating children
with fractures in this study included casting (n=26,
53.1%), preliminary traction followed by casting (n=6,
12.2%) and open reduction internal fixation (n=7,
14.5%) as shown in Table 3. Majority of patients
(n=40, 76.9%) were discharged without disability, 4
(7.7%) were discharged with disabilities and 7
(13.5%) took their leave from the hospital against
medical advice. A patient with associated severe head
injury died (1.9%) 5 days after admission.
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Fig. 1 The distribution of patients according to age groups

Table 1: The aetiology of paediatric fractures

Table 2: Definitive treatment modalities offered to patients

Definitive treatment Frequency (%)
Casting 26 (54.2)

Open reduction and internal fixation 7 (14.6)
Traction 6 (12.5)
Fasciotomy 3(6.3)
Amputation 3(6.3)

External fixation 2(4.2)
Disarticulation 1(2.2)

Total 48 (100.0)

Aetiology Frequency (%)

Road traffic crash Pedestrians 24 (80.0)
Passengers 5(16.7)
Motorcycle rider 1(3.3)

Falls Fall from great height 7 (13.5)
Same-level fall 3(5.8)

Sports 8(15.4)

Gunshots 2(3.8)

Birth injuries 2 (3.8)

Total 52 (100.0)
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Fig. 2: Pie chart showing the long bones fractured

Discussion

School-age children were the most common age group
that sustained fractures in this study. This finding
corresponds to those of similar studies in Nigeria.* *°
Children become very adventurous about this age
placing them at risk of injuries in schools and homes.
A good number of unaccompanied pupils commute to
school with the attendant risk of traffic injuries. Of
particular note in Nigeria is the menace of street
hawking among children in a bid to financially
support their families; this inadvertently exposes them
to, among other things, trauma.? Poverty is central to
most factors that have encouraged a dramatic increase
in child street hawking.!” A worldwide innovation that
has helped to take children off the streets is the School
Feeding Programme (SFP).'® Children are fed meals
in schools and this helps get them into schools and
keep them there, through enhancing enroliment and
reducing absenteeism.” Apart from keeping children
in school and providing nutrition, the programme
promotes local agriculture by using locally-sourced
food, providing regular orders and a reliable income
for local farmers thereby alleviating poverty. * A
comprehensive SFP in Nigeria could reduce the
number of children on the streets, alleviate poverty
among their parents and possibly reduce childhood
traffic injuries.

In this study, RTC were the major causes of fractures
which are in agreement with studies done in other
African settings.® > ** However, studies carried out in
high-income countries of England and Oman have
reported falls as the major cause of childhood
fractures."* ™ Africa has the highest per capita rate of
road fatalities in the world and road deaths in Sub-
Saharan Africa are projected to more than double
from 2015 to 2030.” Road users in Nigeria are
particularly prone to traffic injuries because of the
poor state of the roads, lack of enforcing traffic
regulations, lack of a school bus transport system and
paucity of pedestrian walkways and crossings.
Walkways are important in transportation as they
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provide a safe path for pedestrians separate from
motorized traffic. They aid road safety by minimizing
interaction between pedestrians and motorized traffic.
Over 80% of children who sustained fractures in this
study were pedestrians knocked down by motorcycles
or automobiles. Modification of busy roads commonly
used by school children by placing and enforcing
speed limits, installing speed breaks and increasing
the number of pedestrian (‘'zebra’) crossings have been
found to significantly reduce RTA among children.?*
This could be adopted in the study area.

Fractures following falls were the second most
prevalent mechanism of injury for childhood fractures
in this study. Falls from great heights constituted the
majority of cases. They were mostly from falls from
mango trees. Children fall off the tender branches of
these trees while climbing to play or obtain fresh
fruits.

The tibia was the most frequently fractured long bone
in this study. This finding is in contradistinction to
most studies which report the forearm bones as the
most commonly fractured in children.’*? % |t is
thought that most children fracture their upper limb
bones as they attempt to break falls with outstretched
arms. The tibia, followed by the femur, was most
affected in this study probably because RTC were the
most common mechanism of injury in this study. The
tibia is subcutaneous mostly in its anteromedial border
which predisposes it to open fractures in bumper
injuries.”® The tibia is also very prone to injuries in
motorcycle crashes which are common in Makurdi.”’
These may explain the preponderance of tibial
fractures in the study.

Males formed the majority of the children in this study
which is similar to other studies® ?®* # This finding
may be due to the fact that male children are more
adventurous and playful subsequently more prone to
injuries than girls. About a third of the patients
(31.4%) sustained open fractures. This figure is
similar to that of a series done in Nigeria.® However
some studies have reported very low figures for open
fractures in children.?” ** The relatively high rate of
open fractures in this study may be because RTC were
the predominant mechanism of injury and are
probably likely to result in high energy transfer. The
most commonly fractured bone was the tibia which is
also prone to fractures that are open in nature because
of the poor soft tissue cover in its anteromedial aspect.
Head injuries were the most common associated
injuries.
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Non-operative fracture treatment (casting with or
without prior traction) was the most common modality
documented in this study (64.6%). This is similar to
findings obtained in other studies on childhood
fractures.® ** **  Non-operative management is the
mainstay of treatment of paediatric fractures, with
reported good outcomes owing to the very thick and
active remodeling potential of children's periosteum
along with large haematoma formation which speed
up the fractures healing process.'? Operative treatment
was employed in a minority of patients (n=9, 18.8%)
mainly in those with displaced fractures that could not
be satisfactorily reduced close or those that were open.
Five patients had limb ablation surgeries (4 had major
amputations, 1 disarticulation). These were patients
who first presented to TBS and had tight encircling
splints applied to the limbs. The menace of TBS in
fracture management in Nigeria has been well-
documented.***  Despite their drawbacks, they
continue to enjoy good patronage among fracture
patients. Various measures have been suggested to
help make their practice safer. These include
incorporating them into the Primary Health Care
system followed by training and re-training in safe
handling of fractured limbs*! It is particularly
disheartening when children end up with preventable
permanent disabilities they will have to carry for the
rest of their lives.

Complications were recorded in 21.5 % of fractures
studied. The most serious complication was gangrene
following tight limb splinting from TBS. Prior
consultation of a TBS was strongly correlated with
occurrence of complications (p<0.001).

Conclusion and Recommendations

Paediatric fractures in BSUTH were more common in
males and caused mostly by RTC. Non-operative
treatment modalities were the most commonly
employed. There were few complications with most
patients discharged without deformities. Public
enlightenment on trauma prevention and enforcement
of school bus transport system may help reduce
incidence of paediatric fractures.
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