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Abstract

Introduction: The size, structure, and role of the femur
make it a major load bearing bone in the body. Fractures
of the femur present with varied patterns in aetiology,
treatment modality and outcome. Fracture of the femur
usually follows significant trauma which often can be life-
threatening particularly in young persons. Even in the
elderly, the consequence of fractured femur can be life-
threatening.

Aim: This study aims to evaluate the pattern of presentation
of fractures of the femur treated in a regional trauma centre
in South South, Nigeria.

Patients and method: Prospectively collected data of
patients presenting with fractured femur at the regional
trauma centre from 1st January 2006 to 31t December
2011 was retrospectively evaluated, looking at patterns of
presentation, treatment given and outcome. Descriptive
statistics were generated and presented from the observed

operative treatments included casting with Plaster of Paris
(136, 10.2%) and Traction (135, 10.1%). Majority of the
fractures (1113, 83.7%) had attained significant union at six
months post-injury to allow for a return of significant function
(COST Score 70% and above) in 1035 (77.1%) of cases.
Seventy-two (5.4%) cases of post-treatment infection
were recorded with the infection rates highest in the open
fractures grade IlIA (n =30/10, 27.5%) to grade IlIC (n = 4/8,
50%).

Conclusion: Fractures of the femur have varied
presentation. High energy injuries mainly from road traffic
crashes was a significant contributor. Whatever treatment
option adopted, application of sound principles and
established guidelines produces acceptable results even
the face of limited resources.
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results and inferences drawn where necessary.

Results: One thousand three hundred and thirty-four cases
of fractured femur were treated at the centre during the
period constituting about 10.9% of the fractures treated. All
age groups were affected with significant majority of cases
seen in the age group (21 to 30) years (n = 411, 30.8%)
following road traffic crashes (970, 72.7%) p < 0.0001.
Ground level fall was the commonest cause (38, 2.8%) in
elderly persons particularly females (23, 1.7%). Most of the
fractures were closed ({1040, 78%} P < 0.00001), involving
the shaft of the femur (775, 56.1%). The proximal and distal
femur were equally not spared (n = 330; 16.5%, n = 339;
25.4%) respectively.

Introduction

The femur is the longest, strongest and heaviest
tubular bone in the human body and one of the principal
load bearing bones in the lower extremity [1]. Extensive
force/energy is required to break the femur; except if
the bone has been weakened by other conditions as in
pathological fracture [2,3].

The pattern of presentation of femoral fractures
varies with age of the patient, cause, and severity of
Majority of the patients particularly adults were treated by ~ the injury, and the location of the fracture on the femur
operative methods including open reduction and internal [4,5]. In young persons, fractures of the femur are
fixation with intramedullary nails (629, 472%)), plates and genera”y caused by high_energy forces and are often

screws (206, 15.4%), and K-wires (18, 1.3%), external . . . - .
fixation (176, 13.2%) and amputations (n = 5, 0.4%). Non- associated with multisystem injury. However, in the
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elderly population, femur fractures are typically caused
by a low energy mechanism such as ground level falls
especially fractures of the proximal and the distal femur
[6,7]. Road traffic crashes (RTC) remain a principal cause
of fracture of the femur in most series [8-10]. Other
high energy injuries such as gunshot wounds, falls from
heights, assaults and injuries from high-speed sports are
other causes of fracture of the femur especially in young
adults [10-12].

Complications and injuries associated with femoral
fractures especially in the adult can be life-threatening
and may include haemorrhage, internal organ injury,
wound infection, fat embolism, and adult respiratory
distress syndrome [6,13,14]. Therefore, treatment of
femoral fractures should be prompt and appropriate
otherwise such fractures can cause prolonged morbidity
and extensive disability [14] such as prolonged
hospitalisation, infections, inappropriate fracture
unions such as delayed union, malunion, non-union and
implant failure [15,16].

Treatment methods for femoral fractures like those
of other fractures have evolved over time ranging
from the use of wooden splints in ancient civilizations
to fabrics encased with wax [17], to use of metallic
implants in varying shapes and approach to fixing
the fractured femur. A better understanding of the
fracture dynamics, improvement in types and quality of
fracture fixations implants, better knowledge and skills
of surgical fixation of fractures have all resulted to a
better outcome. Whereas most fractures of the femur
especially in adults are now treated surgically with the
goal to allow mobilization of the patient and the injured
limb as soon as possible [18], in children, non-operative
options are often the preferred option [18]. In resource
scares regions, non-operative treatment of femoral
fractures such as casting with plaster of Paris (POP) and
traction are also adopted even in adults with variable
outcome because of none availability of skill, implants,
and resources for operative treatments [19-21].

The timing of definitive treatment of femoral frac-
ture remains subject of continuing debate. Previously
delayed operative fixation of femoral fractures was the
preferred option but by the 1980s, the standard care
of major fracture was early fixation within 24-48 hours
from injury or admission [22,23] with the develop-
ment of the concept of “damage control orthopaedics”
[24,25]. The focus for such unstable patients remains
on control of haemorrhage, management of associated
soft-tissue injury, and achievement of provisional frac-
ture stability [26].

This study, therefore, aims to evaluate the
epidemiology, treatments, and outcome of fractures
of the femur treated in a dedicated trauma centre in
Nigeria and possibly make recommendations based on
the observations.
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Method

Following Ethical approval according to Helsinki
Declaration 1975 and revised in 2000 from the authority
of International Centre for Advanced Medical Care
and Development (ICAMCAD) the developers of the
Registry, data of subsets of patients that presented with
fractures of femur at a regional trauma centre in Port
Harcourt Nigeria from 1% January 2006 to 31 December
2011 was retrospectively analysed. Since there was
no direct interaction with the patients, informed
consent from the patients was waived. However, the
authors maintained the confidentiality of the patients'
information throughout the study.

Information relating to age, gender, the cause of
injury, location, type of fracture, fracture geometry
type of treatment received, and outcome of treatment
were analysed. Other variables assessed included post-
operative complications; lengths of hospitalisation and
duration to return to full function characterised by
fracture union evidenced clinically by the absence of
pain at fracture site, good radiological union and return
to pre-injury activities. Since the trauma centre was
jointly run with an international non-for profit, non-
governmental organisation, treatment of all patients at
the centre was free of charge to the patient. Therefore,
the cost of care did not influence the choice of treatment
for the fracture but was influenced by the hospital policy
at any time based on the available resources (material
and skill) for a specific type of treatment at any specific
time. For example, before the availability of implants,
instruments, and optimisation of the operating room
required for internal fixation in 2007, most of the
fractures were treated by non-operative methods.
The operative method adopted then was by external
fixation for most open fractures and in some cases for
closed fracture as a salvage procedure for inappropriate
healing of closed fractures treated by non-operative
methods.

Following treatment, the outcome was assessed for
healing of associated soft tissue wounds, fracture union,
duration of hospital stay, complications of treatment
such as post-treatment infection, inappropriate
fracture union (including delayed union, mal-union and
non-union), implant failure, and functional status at 12
weeks; 24 weeks post definitive treatment using the
Chesterly Outcome Score for Trauma (COST) [27].

Obtained data were analysed using statistical pack-
age for Windows version 20 (IBM SPSS Statistics for
Windows, Version 20.0. IBM Corp. Amok, NY). Descrip-
tive statistics were generated and presented as con-
sidered appropriate and inferential statistics provided
when necessary. Categorical variables were presented
as proportions and percentages and numerical variables
presented as means and standard deviation (SD), and
median with inter-quartile ranges (IQR) as considered
appropriate. Chi-Square x* was used to test for observed
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differences among categorical variables. P values less
than 0.05 are accepted as statistically significant.

Results

The total number of patients received in the facility
during the period under review was 83040 with various
types and severity of injuries. Of this lot, 12255 patients
had extremity injuries of which 1334 cases were

fractures of the femur 10.9%. Nine hundred and sixty-
seven (72.5%) of the cases were seen in male patients
whereas 366 cases (27.5%) were in females given a male
to female ratio of 2.6:1.

The age distribution of the fractures shows that most
of the fractures (n = 411, 30.8%) occurred in persons
between the age group (21-30) years for both males
and females. The age groups from 21 years to 50 years

Table 1: Age Distribution of fractures.

Age in years (Nos of cases) Males % (Nos of cases) Females % Total cases %
<10 154 11.5 68 5.1 222 16.6
11-20 136 10.2 50 3.7 186 13.9
21-30 323 24.2 88 6.6 411 30.8
31-40 225 16.9 49 3.7 274 20.5
41-50 73 55 51 3.8 124 9.3
51-60 30 22 25 1.9 55 4.1
=60 26 1.9 36 2.7 62 4.6
Total 967 72.5 367 27.5 1334 100.0
¥?>=113.618; P < 0.0001.
Table 2: Cause of Injury.
Cause Frequency % Males % Females %
Road traffic Crash 970 72.7 698 52.3 272 20.4
Motor vehicle crash 650 48.7 465 34.8 185 13.9
Motorcycle crash 299 22.4 224 16.8 75 5.6
Non-Motorised crash 21 1.6 9 0.7 12 0.9
Gunshot wounds 236 17.7 177 13.3 59 44
Falls 87 6.5 49 3.7 38 2.8
Falls from height 49 3.7 34 2.5 15 1.1
Ground level falls 38 2.8 15 1.1 23 1.7
Assaults 41 3.1 37 2.8 4 0.3
Total 1334 100.0 967 72.5 367 27.5
¥? = 1676.287.; P < 0.00001.
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Figure 1: Types of Fracture.
¥? = 2806.929, P < 0.00001.
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contributed about 60% of the fractures. Children less
than ten years contributed 16.6% (222) of the fractures
while persons older than 60 years particularly females
contributed 62 (4.6%) of the fractures (Table 1).

Table 2 showed that majority of the fractures (n =
970, 72.7%) resulted from road traffic crashes of which
most are from motor vehicular crashes (n = 650, 48.7%).
Other causes were gunshot injuries (n =236, 17.7%, and
falls (n = 87, 6.5%).

Majority of the fractures were closed (n = 1040,
78%), while 294 of the fractures (22%) were open frac-
tures with Gustilo-Andersons grade Il A open fracture
[28] contributing 109 (8.2%) of the cases while grade IlI
C open fractures were 8 (0.6%), P < 0.0001 (Figure 1).
The classification of the associated soft tissue wounds
using Altemeier contamination classification method
[29] showed that most of the fractures were closed as
such clean. One hundred and thirty-one of the wounds
(approximately 10%) were contaminated on arrival
while 26 of the injuries (2%) were outrightly infected
with the presence of pus on arrival Figure 2.

Table 3 showed that most of the fractures involved
the shaft of the femur (n = 775, 58.1%). The proximal
femur and the distal femur contributed 220 (16.5%) and
339 (25.4%) respectively. There was no major difference
in the distribution of the fractures between the right
and the left sides (653 vs. 681), P = 0.44.

The distribution of the fracture geometry showed
that majority of the fractures were of the transverse and
short oblique type (n = 1018, 76.3%) while 209 (15.7%)
of the fractures were comminuted in configuration
Figure 3.

Table 4 showed that 853 (64.2%) of the fractures
were treated by internal fixation particularly by
intramedullary nailing (n = 629, 47.2%), 176 (13.2%)
of the fractures were treated by external fixation, 136
cases were treated by casting while 5 cases were treated
by amputation.

Most of the patients (459, 34.4%) were hospitalised
between 2 to 6 weeks with the majority of patients (n
= 1174, 88%) spending less than 6 weeks on admission
while 30 patients (2.2%) spent more than 12 weeks on

(26,2%)

(137,10%)

(131, 10%

x? =2012.246, P < 0.00001.
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Figure 2: Classification of Associated soft tissue wounds (Altemeier contamination classification).
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Figure 3: Distribution of Geometry of Fractures.
¥ =1118.189, P < 0.00001.
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Figure 4: Length of Hospitalisation.
Table 3: Localization of fracture & Laterality of Injury.
Location of fracture Laterality of Injury Total %
Left Right
Proximal Femur 122 98 220 16.5
Shaft 380 395 775 58.1
Distal Femur 179 160 339 254
Total 681 653 1334 100.0 y?>=0.588
P =0.443
(y? = 382.724. P < 0.00001).
Table 4: Definitive treatment given. Table 5: Duration to Radiological Union of fracture from
Definitive Treatment.
Definitive Treatment Nos %
Amputation 5 0.4 Time from Def. Frequency > Freq. % Union
Casting (POP 136 10.2 Treatment rate
Eiit:;g (POP) e 2 6 weeks 159 159 11.9
| | at ! ' 12 weeks 752 911 56.4
ntema :);/Ttlo:' . s 18 weeks 138 1049 10.3
nat 'nsg . 5 24 weeks 68 1117 5.1
+
S:tse crews 267 : 9‘5 > 24 weeks 50 1167 3.7
S | 13 1'0 Amputation nil 1167 -
ch_v"s onty . b Loss to follow up 162 1329 12.1
“ires : Total 1334 100
Traction 135 10.1
Patients whose fractures had not united at 6 months (24weeks)
Total 1334 100.0 included those with non-union or prolonged delayed.

x? = 1742.245, P < 0.00001.

. . Table 6: Complications recorded following treatment.
Other treatments included use of Braces, splints, bed rest.

POP: Plaster of Paris, DHS: Dynamic Hip Screw, EXFIX:  Complication Nos %
External Fixation, ORIF: Open reduction and internal fixation. Infection 72 5.4
admission Figure 4. Non-union 20 1.5
. L Malunion 14 1.0
Whereas most of the fractures had achieved signifi- .
Implant Failure 16 1.2

cant evidence of radiological union as at 12 weeks (n =
1049, 78.6%), 50 of the fractures (3.7%) had not unit-  Others 19 1.4

ed as at 24 weeks post definitive treatment including  Other complications included Pulmonary embolism (PE), Deep
those with extended delayed union. One hundred and  venous thrombosis (DVT), chronic pain, Nerve injury).
sixty-two of the patients were lost to follow up before
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their fracture union status could be determined Table 5
and Table 6.

Table 7 outlined the relationships between the
type of fracture and outcome of treatment. The total
infection recorded was 72 (5.4%) with the highest
infection rate recorded among type IlIC open fractures
(n =4, 50%) followed by type llI-A open fractures (n = 30,
27.52%) followed closely by type IlIB open fractures (n
=7, 23.33%) P < 0.00001. Seventeen cases of malunion
(0.01%), 25 cases of non-union (0.02%) and 24 cases
of implant failure were recorded. The assessment of
the functional outcome of treatment using the COST
score showed that (n = 1035, 77.6%) of the patients had
COST Score 70% and above which indicated significant
functional recovery as at 6 months post-treatment.
However, there was a significant difference in functional
outcome between the closed and type | open fractures
and the type Il Open fractures (P = 0.01).

Discussion

The result from this study shows that the proportion
of fracture of the femur treated at the trauma centre
where this study was undertaken (10.9%) was
comparatively lower when compared to the report
from other centres [8,30]. The reason for this pattern
may not be unconnected to presumably the high
patronage of traditional bone setters in the region [31].
Despite not being the most common fracture seen at
the hospital, fractured femur remained amongst the
most challenging fractures treated in the trauma centre
regarding the availability of resources including skill and
materials required to operate these fractures.

The result of this study showed a varied spectrum of
femur fractures ranging from non-displaced fractures to
complex fractures associated with severe comminution
and significant soft-tissue injury. All age groups and
gender were involved with the highest incidence
recorded in males between the age group (21-30) years
with the mean age incidence + SD being (28.3 + 17.2)
years (P < 0.0001) (Table 1). This pattern had been

reported in other series [2,3]. The occurrence of fracture
in only 62 patients (4.6%) out of the lot among persons
aged 60 years and above contrary to the pattern in
western Europe and North America may be attributable
to the lower life expectancy recorded in Nigeria which
by 2018 WHO Report stands at 55.2 years and ranked
178 on global ranking [32].

High energy trauma particularly those arising from
road traffic crashes was the most frequent cause
femur fractures (n = 970 {72.7%}) particularly in males
younger than 50 years ({P < 0.00001} Table 2). The
role of motorcycle traffic crashes as a contributor to
femoral crashes in this series (n = 299, 22.4%) may be
related to the low adherence to road safety measures
in the country and use of motorcycle as a means for
commercial transportation in the region. Persons who
were not previously trained in skills of riding motorcycle
often take to commercial motorcycling as a means of
livelihood in the face of high unemployment in the
region. Ground level falls mainly in the domestic setting
was the top most cause of fractured femur seen in
this study in the female patients (23, 1.7%) especially
in those older than 60 years. This pattern is similar to
those reported in other studies on femoral fracture. The
observed pattern may not be unconnected to the higher
incidence of osteoporosis of bones after the age of 50
years in the female patients [33].

Of the fractures of the femur seen at the centre,
a significant proportion (n = 1040, 78%) were closed
whereas 294 cases (22%) were open of various grades
(P < 0.00001) Figure 1. This pattern is a common
finding with femoral fractures as against fractures of
tibia because of the rich soft tissue cover of the femur
[34]. The highest proportion of the open fractures
were of Gustilo Anderson Grade Il A (n = 109, 8.2%) of
transverse or short oblique fracture pattern (n = 1018,
76.3%) involving the shaft of the femur in majority of
the cases (n = 775, 58.1%) was an indication that most
of the fractures resulted from high energy injuries from
RTC or gunshot injuries.

Table 7: Relationships between type of fracture and outcome.

Fracture Type No of Outcome Variable
cases

Infection % Mal- % Non- % Implant % COST Score 2 70%

rate union Union failure at 6 months (%)
Closed 1040 24 2.31 10 0.01 15 0.01 20 0.02 838 (80.6%)
Open | 70 3 4.29 Nil 0.03 3 0.04 60 (85.7%)
Open I 77 5.18 4 0.01 0.04 nil - 55 (71.4%)
Open IllIA 109 30 2752 1 0.01 0.03 il - 64 (58.7%)
Open 1l B 30 23.33 il - nil - 1 0.03 15 (50%)
Openlli C 8 50 2 0.02 2 0.25 il - 3 (62.5%)
Total 1334 72 5.40 17 0.01 25 0.02 24 0.02 1035 (77.6%)
1, 452.243 0 3 3.02 13.277
P value 0.00001 1 0.56 0.54 0.01
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The study showed that a significant proportion of
the femoral fractures (n = 1010, 75.7%) particularly
those in adults including the five (5) patients that had
amputation were treated surgically ({P < 0.00001}, Table
4) with the goal of achieving stable, anatomic fixation
of the fractures, to allow for mobilization of both the
patient and the injured limb as soon as possible which is
in keeping with the current recommended standard of
care for treatment of femoral fractures [18]. Whereas
in children, non-operative methods were the mainstay
of treatment in keeping with most recommended
practices the adoption of non-operative methods of
treatment with either traction or casting (POP) or both
combined even in adult patients in this study (n = 271,
20.3%) are not in keeping the recommended standard
of care presently for the treatment of femoral fractures
in adults for reasons of comparatively poorer outcome
[17]. Availability of resources and skills influenced
the treatment pattern adopted in the centre at any
particular time. This reason may explain why some of
the fractures in adults were treated by non-operative
methods because of the limited availability of skill and
resources required for operative treatment of fractures
in the centre especially before 2007. These methods
were less employed following the availability of
implants and instrumentation for operative treatment
of fractures in the centre subsequently.

Of the operative methods, open reduction of the
fracture and fixation with plates and screws (plating)
was employed on nearly (n = 167, 12.5%) of fractures.
The concept of plating for fixation of femoral shaft frac-
tures aims at rigid fixation and absolute stability of the
fracture [35,36]. Less emphasis on respect for the frac-
ture biology resulting from exposure and evacuation
of the fracture haematoma with partial and occasion-
ally complete devascularisation of the femoral cortex
leading to poor outcome were some of the significant
drawbacks of plating. In the centre where this study was
undertaken like most other centres in resource-scarce
regions, plating sometimes may be the only available
option. Besides, plating has the significant advantage of
not requiring the full spectrum of specialized operating
room equipment and fluoroscopy that are necessary
for closed intramedullary nailing [17]. Furthermore, im-
provements in plate strength, design, and methods of
plate insertions have improved outcome with plating.
Routine bone grafting of comminuted femoral shaft
fractures especially of medial cortical defects with open
plate fixation improved outcome with plating and has
been recommended [34].

Delay in weight bearing until a significant radio-
graphic union is evident which occasionally ranges from
3 to 5 months remained a major disadvantage of plat-
ing when compared with closed reamed intramedullary
nailing [17]. Whereas plating was mainly indicated for
transverse fractures and short oblique fractures, irre-
spective of their level on the femoral shaft [37,38], plat-
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ing for comminuted and long segment fractures were
often associated with intraoperative difficulties and
poor outcome. Despite its limitations in shaft fractures,
plating is the standard of care presently for intraarticu-
lar fractures.

Majority of the fractures were treated by locked
intramedullary nailing (n = 629, 47.2%) which currently
is the gold standard for treatment of shaft fractures
of long bones particularly the closed method [18,39].
Unfortunately, the required skills, equipment and
instrumentation for closed method of fracture fixation
are often limited in most centres in the developing
countries. Even when the equipment and resources are
available, the cost of operating and maintaining these
facilities make their use expensive and less affordable
to the majority of the patients. Some of the methods
devised to overcome some of the intra-operative
challenges for locked IM nailing, include the adoption
of open reduction approach for most of the fractures
before the insertion of IM nails which are then locked
with special devices not requiring intraoperative
imaging [39,40].

Incidentally, opening of the fracture site for direct
reduction of the fracture before insertion of the IM nail
as commonly practiced in the study centre compromised
the fracture haematoma with the potential for increased
risk of postoperative infections which was one of the
drawbacks of plating. However, the observed infection
rate, particularly in the closed fracture subgroup,
treated operatively (2.3%) in this study was well within
the acceptable infection rates by most orthopaedic
trauma guidelines [28,41].

External fixation for the treatment of the femoral
shaft in this study was mainly for open fractures (n =
176, 13.2%), particularly for grade Il open fractures.
The adoption of external fixation in the treatment of
some closed fractures in this study when the resources
for internal fixation were unavailable in the centre is
worth noting. External fixation for the treatment of
femoral shaft fractures is not a standard practice except
for open fractures with associated complex soft tissue
injuries. External fixation for the treatment of closed
shaft fractures of long bones including the femur has
been reported especially from Eastern Europe and some
developing countries [42]. Acomparative study between
external fixation and interlocking intramedullary fixation
for closed fractures of the femoral shaft by Murphy and
colleagues [43] showed clear superior clinical results
with the intramedullary technique; however, the
severity of injuries between the two treatment groups
was not identical. Murphy and colleagues, therefore,
concluded that external fixation could not be indicated
in the routine treatment of closed fractures of the
femoral shaft [43]. The adoption of external fixation as
initial fracture stabilization in multiply injured patients
as part of "Damage control orthopaedics" was minimal
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as the concept was evolving and not routinely practiced
in the region as at the time covered by this study.

Evaluation of the outcome of fractures in this study
showed an infection rate of 5.4% (n = 72) is compara-
tively lower than those reported from other centres in
the region [44,45] but in keeping with acceptable infec-
tion rates following treatment of fractures [28]. When
the infection rates were disaggregated for various types
of fracture, it showed that highest rates were recorded
among the higher grades of open fracture i.e. grades lll
A, B, C(n =30; 27.52%, n = 7; 23.33%, n = 4; 50%) re-
spectively which was significantly higher than those of
closed and open type | fractures ({P < 0.00001} Table 7).
This finding was similar to the earlier report by Gustilo
and Anderson [28].

The observed mal-union rates (n = 17; 0.01%), non-
union rates (n = 25, 0.02%), implant failure rates (n =
24, 0.02%) were not statistically significant between
the various types of fractures ({P > 0.05%} Table 7). The
functional outcome as assessed by COST Score which
showed 1035 of the patients (77.6%) having scores
of 70% and above at six months after treatment was
indicative of fairly good outcome with results of all
outcome variables assessed comparable with those
recorded in other studies [16,28]. This observation
confirms that operative methods can safely be adopted
for treatment of fractures of the femur in adults in
the region with acceptable outcomes. The observed
outcomes may be attributable to the strict adherence
to established protocols and guidelines borrowed from
other better-developed systems.

Conclusion

Fracture of the femur is a relatively common fracture
treated at the centre. Femoral fracture has diverse
pattern of presentation in its aetiology, treatment
given and outcome in the centre. Road traffic crashes
remain a significant contributor to femoral fractures
in the region especially in the active young males
as such approach to prevention of fractures of the
femur will include improved road safety issues in the
region. Treatment of such fracture can be challenging
particularly when the fracture is complicated with
extensive soft tissue injuries especially in region with
limited available resources. Whatever treatment options
that are available, application of good clinical skills
and appropriate adherence to established treatment
guidelines produces acceptable results even in the face
of limited resources.
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