
Abstract
Extremity injuries have attained a significant position in mus-

culoskeletal trauma. This study aims to describe the pattern of
closed long bone diaphyseal fractures in acute trauma setting. A
prospective study of patients who presented at the trauma unit of
National Orthopaedic Hospital Enugu over a 6months period was
undertaken. Sixty two patients with closed long bone diaphyseal
fractures of femur, tibia and humerus who consented and met the
study inclusion criteria were prospectively included and evaluated.
Data was analyzed using the Statistical Package for the Social
Sciences version 20. A total of 2880 patients presented during the
period of study out of which, 62 (37 males and 25 females) pre-
sented with closed long bone diaphyseal fractures giving an inci-

dence of 21.5/1000 trauma unit attendance (and occurring mostly
in males 32.1/1000). The 21-30years age group distribution were
the mostly affected (35.5%) with closed long bone diaphyseal frac-
ture at presentation. Motor vehicular accident was the leading
cause of closed long bone diaphyseal fractures (66.7%) followed
by tricycle accident (19.4%) and assault (1.9%), the least.
Transverse fractures (40.3%) were the most common fracture pat-
tern followed by the comminuted fracture (27.4%), The anatomic
location of fractures in diaphyseal long bones of the humerus,
femur and tibia did not show any significant difference (p<0.05).
With transverse and comminuted fracture being the commonest
fracture patterns distribution and motor vehicular accidents the
leading cause, these could be of a guide for orthopaedic surgeons
to decide on the best interventional approach and to improve func-
tional outcome.

Introduction
Bone fractures constitute major components of musculoskele-

tal trauma that is of huge public health concern as most of the vic-
tims are of the working age group that contributes significantly to
the nation’s gross domestic product. The global burden of extrem-
ity fractures varies with incidence ranging from 3.21 to 22.8/1000
per annum in general population.1

There are regional distribution of causes of fractures within
countries depending on the demographic profile, socioeconomic
factors, and environmental conditions. In countries with little or no
traffic regulations, motor vehicular collision remains major exter-
nal cause of fracture.2-4

The type and pattern distribution of diaphyseal long bone frac-
tures is entirely dependent on age, degree of the severity of the
injury and involvement of the surrounding tissue.5,6 It is of note
that proper fracture evaluation may assist in identifying the loca-
tion and number of impact sites, establishing the sequence of
blows, determining the nature of the object that inflicted the
injuries.7,8

The fracture patterns are basically classified into simple frac-
ture, wedge fracture, and complex fracture. These comprise five
subtypes, which include transverse, oblique or butterfly, spiral,
segmental and comminuted. The inherent features of classifica-
tions were based on determination of the stability of the injury,
extent of soft tissue involvement, and prognosis for recovery.9 The
diagnosis of long bone fracture involves proper patient assessment
armed with the required imaging investigations. This would invari-
ably guide the surgeon on the selection of the appropriate treatment
option.10-12

The fracture patterns, etiology, and mechanism of injury and
demographic characteristics in a defined population could have
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impact on preventive and treatment outcomes of closed long bone
diaphyseal fractures. There is paucity of data in this region, hence
this study aims to evaluate the most common causes of closed long
bone diaphyseal fractures, the fracture patterns, and the vulnerable
age groups of patients presenting at Trauma unit of National
Orthopaedic Hospital Enugu South East, Nigeria.

Materials and Methods
Ethical Clearance was obtained from Research Training and

Education Committee of (RETC) National Orthopaedic Hospital
Enugu

Our work was structured as a prospective study involving 62
patients who presented at Trauma unit of National Orthopaedic
Hospital Enugu over a period of six months from January 2021 to
June 2021 and met the inclusion criteria.The inclusion criteria
were all the closed long bone diaphyseal fractures presenting at
Trauma unit within 2weeks of the injury. This included the fracture
of the bones of the humerus, tibia, femur while exclusion criteria
were open long bone diaphyseal fracture, close long bone diaphy-
seal fractures presenting at outpatient department with nonunion,
delayed union, malunion, pathological fractures and patient with
incomplete data. A well-structured data proforma were opened for
each patient after obtaining consent. Information collected includ-
ed patient’s demographic (age, gender, occupation), the causes of
injury, the involved long bone. Each of the patients underwent clin-
ical evaluationand radiographs of the fractured limb evaluated in
two views Anterior-Posterior (AP) and Lateral view (L) and defini-
tive diagnosis of close long bone diaphyseal fracture was made

The fracture patterns which was based on fracture geometry
included three broad categories simple fracture (spiral, oblique,
transverse), wedge fracture (spiral wedge, bending wedge, frag-
mented wedge) and complex fracture (spiral, segmental, irregular)
were determined. This was based on Muller13 classification of frac-
tures. Also obtained from the radiograph were anatomic location of
the fracture (proximal third, middle third and distal third).

Data were analyzed using the Statistical Package for the Social
Sciences version 20 (SPSS Chicago, IL, USA). The level of statis-
tical significance was set at p<0.05.

Results
Within the 6 months period 2880 patients (1152 males and

1728 females) were seen in the trauma unit of the hospital and
those that presented with diaphyseal long bone fracture were 62
(25 females and 37 males) giving an incidence of 21.5/1000 trau-
ma unit attendance (32.1/1000 males and 14.5/1000 females trau-
ma unit attendance). 

The age range of the patients that were recruited into the study
was between 11 to 70 years as shown in Figure 1 The age group
21-30 constitute the highest percentage (35.5%) that presented
with closed diaphyseal long bone fractures followed by the age
group of 31-40 years (24.2%) while the least were those of the age
group 61-70 years (3.2%). 

The leading cause of closed long bone diaphyseal fractures in
this study was motor vehicular accident 66.7% followed by tricy-
cle accident at 19.4%. However no difference exist between fall
and sporting activities which makes up 3.2% respectively while
assault constitute the least 1.9% of diaphyseal long bone fractures
as shown in Figure 2. The fracture pattern distribution as shown in
Figure 3 in this study. Transverse fracture (40.3%), was the most
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Table 1. Anatomic location of fractures.

                                Femur n            Tibia n             Humerus n 

Proximal 3rd                             5                              0                                   0 
Middle 3rd                                20                             4                                   6 
Distal 3rd                                  15                            10                                  2 
Total                                         40                            14                                  8 
χ2 = 8.546, P = 0.074.

Figure 1. The age group of patients presenting with closed long
bone diaphyseal fractures.

Figure 3. Pattern of fractures.

Figure 2. Cause of injury.
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common representative fracture pattern in diaphyseal long bone
fractures followed by the comminuted fracture (27.4%) while the
oblique and spiral fracture were at 16.1% respectively.

The anatomical location of closed long bone diaphyseal frac-
ture as shown in Table 1 revealed no significant difference.

There was no statistical difference between the long bones and
anatomic locations of the fractures (p=0.074).

Discussion 
Trauma surgeons in this region are inundated with the increas-

ing incidence of extremity fractures as revealed in this study with
incidence of 21.5/1000. This was in upward trend when compared
with 15.98/1000 person-per year in developed countries as report-
ed by Garraway et al.14 This could be attributed to socio-demo-
graphic features, Drivers licensing policies, infrastructural outfit in
place. 

The age and sex distribution of diaphyseal long bone fractures
as reported in this study revealed a male preponderance with
younger people (21-30 and 31-40 years) being the more vulnerable
age group as shown in Figure 1. This is in tandem with the earlier
report of Kica and Rosenman15 that males are more likely to have
jobs with higher risk of fracture and occupational hazard at middle
age than females. These could explain our findings since males are
more likely to be involved in motor vehicular accidents, engage in
hazardous sports and are more likely to engage in violent activities.
Thus the preponderance of young active segment of the population
adds to overall burden of fractures and its socioeconomic implica-
tions.

Road traffic injuries contribute significantly to the overall bur-
den of trauma cost. In the present study as shown in Figure 2 motor
vehicular, tricycle and motorcycle accident were the leading cause
of diaphyseal long bone fractures. This constitutes 91.9% of the
cause of closed diaphyseal long bone fractures as shown in this
study. There are factors that could influence the amount of force
transmitted to the specific anatomical structures which include
velocity at impact, timing of impact, configuration of occupants
and safety devices.16,17 Sadly road traffic accidents is an aban-
doned epidemic in developing countries. The findings in this study
also concurs with earlier report Mahdian et al.18 in evaluating the
epidemiological profile of extremities fractures do to road traffic
accidents in Iran. Thus there is need for purposeful policy driven
program aim to curb the menace of the road traffic accidents in this
region ranging from providing good road networks with pedestrian
pathway, continuous education program for road users, elimination
of teenage drivers and driver’s license issued after completion of
drivers training school certified by the relevant authority.

The fracture patterns revealed in the present study as shown in
Figure 3 transverse fractures (40.3%) and comminuted fractures
(27.4%) were the most common representative pattern of closed
long bone diaphyseal fractures. The magnitude, type and direction
of forces dictates fracture pattern to a certain degree. Injury sever-
ity is determined by peak forces and moments resulting from the
impact and the tissue resistance to injury.19 This was similar to
findings by Ali A et al.,20 Deepak et al.,21 and Yograj et al.,22 in
their series reported similar result. This may be probably due to the
fact that transverse fractures commonly result from direct force to
the bone as it is mostly seen in motor vehicular crashes. Rich et
al.23 demonstrated that in bones exposed to moderate to high-
velocity impact, the fracture pattern becomes significantly more
transverse and comminuted. Thus the fracture pattern distribution
influences surgeons therapeutic interventions and treatment out-

come. The middle third shaft fractures were most commonly
involved in both femur (50%) and humerus (75%) respectively,
while distal third shaft fractures were most commonly seen in tibia
shaft fractures in the study. In Table 1, as shown in this study, no
statistical difference existed in fracture distribution across the
proximal, midshaft and distal part of the long bones of humerus,
femur and tibia. This was in contrast to the work done by Ikpeme
et al.,24 where he recorded maximum numbers of fracture in mid-
dle third. Yograj et al.22 reported similar results in their series. The
reason why the middle third was the commonest part of the bone
to be fractured could be because it is the most exposed part of the
bone that receives impact when there is trauma.12,25

Conclusions
Closed long bone diaphyseal fractures are frequently encoun-

tered in acute trauma setting with the regional demographic char-
acteristics, etiological component and mechanism of injury pre-
dicting the fracture patterns. This should guide orthopaedic sur-
geons on the best interventional approach to improve functional
outcome.
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