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BACKGROUND AND AIM: Humeral fractures are among the most common fractures occurring today. In Nigeria,
humeral fractures have been reported to account for nearly 3% of all fractures in adults and for about 20% of all
fractures in some populations. This is expected to triple in the next three decades. This study aimed to assess the
pattern of humeral fractures in Irrua Specialist Teaching Hospital (ISTH), Irrua, between January 1, 2020, and
December 31, 2021, to provide baseline epidemiological data that can help practitioners prepare for effective
treatment and management of humeral fractures.

MATERIALS AND METHOD: The study was a retrospective descriptive study of records of humeral fracture
patients who had x-rays done to determine the pattern of humeral fractures while being managed at ISTH, Irrua
over the 2 years. All 35 cases that met the inclusion criteria were selected for the study. The resulting data was
analyzed using Microsoft Excel and presented in distribution tables.

RESULTS AND CONCLUSION: The result of this study shows that the incidence of humeral fracture was higher in
males, while the adult age group (18 to 59 years) was the most affected by humeral fractures (n = 23, 65.70%).
Road Transport Accidents were the leading cause of humeral fractures (n = 25, 71.40%) while the midshaft
fractures of the humerus were more prevalent. There is a need for those in charge of healthcare planning at ISTH,
Irrua to ensure that equipment and manpower needed for the treatment of humeral fractures are readily available
and traffic authorities could devise means of reducing the incidence of Road Transport Accidents.
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INTRODUCTION

The humerus is the largest bone of the upper for up to 3% of all fractures in adults and 20% of
all fractures in some populations (Ezeuko et al.,
2016). It is expected that this incidence will triple
in the next three decades (Plath et al., 2019).
Commonly encountered in general orthopedic
practices, they can occur alone or as part of
associated injuries in a polytraumatized individual
(Allemann et al., 2019). A study by Cameron et al.,

(2014) indicated that proximal humeral fractures

limb and defines the human brachium (arm) (Capo
et al, 2014), consisting of an upper
extremity made up of a rounded head, a narrow
neck, and two short processes called tubercles or
tuberosities. The body is cylindrical in its upper
portion, and more prismatic below, ending as
alower extremity that is made up of 2 epicondyles,
2 processes (trochlea and capitulum) and 3 fossae

(radial fossa, coronoid fossa, and olecranon fossa)
(Capo et al., 2014; Paryavi et al., 2014). It also has
a true anatomical neck (also referred to as
its surgical neck due to its tendency to fracture
easily) which is the constriction below the greater
and lesser tubercles of the humerus (Paryavi et al.,
2014).

Humeral fractures are among the most common
fractures occurring in today’s world (Schmid, 2017),
including Nigeria, where it is reported to account

constitute 5% of all fractures and 25% of humeral
fractures; middle humeral fractures account for
about 12% of all fractures and 60% of humerus
fractures, while distal fractures make up the
remainder (Cameron et al, 2014). The most
common location of proximal fractures is at the
surgical neck of the humerus (Cuccurullo, 2014)
because of its high susceptibility to fractures (Paryavi
et al., 2014; Rudran et al, 2022). Incidence of
proximal fractures increases with age, with about
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75% of cases occurring among people over the age of 60 (Twiss,
2015). In this age group, about three times as many women than
men experience a proximal fracture (Twiss, 2015). Middle
fractures are also common among the elderly, but they more
frequently occur among physically active young adult men who
experience physical trauma to the humerus (Cameron et al., 2014;
Twiss, 2015). Distal fractures are rare among adults, occurring
primarily in children who experience physical trauma to the elbow
region (Cameron et al., 2014). In a retrospective study at the
National Orthopedic Hospital, Igbobi, Nigeria, using plain films, the
results showed that simple fractures of the humeral shaft was the
most frequent type (Ezeuko et al., 2016).

Injuries involving the humerus cut across all ages and the
mechanism of injury varies from road traffic accidents, falls and
assault. Fractures involving the proximal humerus may also occur
commonly in elderly osteoporotic females, meanwhile humeral
shaft fractures do occur following a direct blow or fall on the
outstretched arm just as it is also the site of pathological fractures
(Oboirien & Ukwuani, 2015).

In a study in the United States, the incidence of humeral fractures
was found to correlate with age and gender, with an overall
bimodal distribution due to a peak incidence for males between
20 to 30 years old and a second peak for older females aged
between 60 and 70 years (Kim et al., 2012). The mortality rate
associated with humeral fractures is also a cause for concern
especially because its incidence is expected to triple over the
coming three decades (Plath et al., 2019). In a study of a total of
18,452 patients who sustained a proximal humeral fracture, the
mean age was found to be 68.8 years (16 to 107), while a total of
310 (1.68%) deaths were recorded within 30 days, 615 (3.33%)
deaths within 90 days, and 1,445 (7.83%) deaths within one year
after the injury (Bergdahl, 2020). However, epidemiological data
is generally scarce and specifically unavailable in the Edo Central
Senatorial District of Edo State. Hence the need for this present
study using Irrua Specialist Teaching Hospital, the sole tertiary
hospital in the senatorial district and the only hospital in the
senatorial district with full specialist orthopaedic and radiologic
practices. This study therefore aims to assess the pattern of
humeral fractures using X-ray findings of patients who presented
at Irrua Specialist Teaching Hospital (ISTH), Irrua between January
2020 and December 2021.

MATERIALS AND METHODS

Materials

Patient radiology reports and case notes provided data needed for
this study. The collected information was entered into a data
collected sheet.
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Study design

This was a retrospective study conducted at the Radiology
Department of Irrua Specialist Teaching Hospital (ISTH), Irrua Edo
State. The researchers accessed and studied case notes and x-ray
reports that were obtained from all the patients who presented
with diagnosis of humeral fracture at ISTH Irrua between January
1, 2020, to December 31, 2021, using the Conventional X-ray
Machine, 2000 model, produced by Bennette X-ray Corporation
NY, C-80MLF, 6437 version

Study area

This study was carried out at Irrua, the administrative headquarter
of Esan Central Local Government Area of Edo State, Nigeria,
which lies between latitude 6°44'10" N and longitude 6°13'11" E
with an altitude of 1305 feet above sea level. It has an annual
rainfall that exceeds 200mm? with the highest average
temperature of 38°C in February and the lowest temperature of
29°C in July. It covers an area of 253 km? and has population
density of 545.1/km? (Nigeria Administrative Division, 2016). Irrua
Specialist Teaching Hospital, Irrua, provides a full range of
specialized medical and surgical services as well as providing
facilities for training students and engaging in medical research
(Eseine-Aloja et al., 2024).

Inclusion and Exclusion criteria

All suitable patients’ case notes and x-ray films obtained between
January 1, 2020 and December 31, 2021 at Irrua Specialist
Teaching Hospital were included in this study. Patients with
obvious congenital or acquired deformities of the upper extremity
were excluded from this study. A total of 35 patients who satisfied
the inclusion were recruited for this study.

Ethical Considerations

Ethical approval for this research was obtained from the Research
Ethical Committee of Irrua Specialist Teaching Hospital (ISTH),

Irrua, Edo State, Nigeria with approval number
ISTH/HREC/20220509/328.

Methodology

Socio-demographic characteristics (such as age, gender,

occupation, tribe and causes of the fractures) of patients who met
the inclusion criteria were extracted from the case notes and x-
ray reports of the patients. The causes of fracture were broadly
grouped into two —those due to RTA and those that occurred due
to falls. The patients were assigned to age groups accordingly as
infants (under 1 year), child (1-11 years), adolescents (12-17),
adults (18-59) and elderly (60 and above). Also, the method of
treatment was noted. The obtained data were analyzed using the
Microsoft Excel and presented in distribution tables.
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RESULTS

Gender of patients who were managed for humeral fractures at
ISTH, Irrua

The gender of the 35 patients who were determined upon
evaluation using x-ray at ISTH, Irrua to have humeral fractures
between January 1, 2020, and December 31, 2021, is presented in
Table 1. Findings of this study showed that humeral fractures were
more predominant amongst males (n = 22, 62.90%) than females
(n=13,37.10%).

Age of patients who were managed for humeral fractures at ISTH,
Irrua

The age distribution of the 35 patients who were managed for
humeral fractures during the review period is presented in Table
2. Findings of this study showed that humeral fractures were more
predominant amongst adults (n = 23, 65.70%). The incidence of
humeral fractures in infants, children and adolescents were
recorded to be 8.60%, 11.40% and 11.40% respectively. Of all the
categories in this study, the incidence of humeral fractures was
least recorded in the elderly (n =1, 2.90%).

Ethnicity of patients who were managed for humeral fractures at
ISTH, Irrua

The ethnicities of the 35 patients who were managed for humeral
fractures during the review period is presented in Table 3. A
notable finding of this study is that most of the patients with
humeral fractures hailed from the Esan ethnic group (n = 20,
57.10%).

The occupation of patients who were managed for humeral
fractures at ISTH, Irrua

The occupation of the 35 patients who were presented with
humeral fractures at ISTH, Irrua between January 1, 2020, and
December 31, 2021, is presented in Table 4. From data analysis in
this study, it was found that individuals who engage in business
(n=14) and students (n=13), had the highest incidence of humeral
fractures, while civil servants, drivers and nurses, had the least
incidence with recorded frequencies of 1 (2.90%) each.

Types of humeral fracture in patients who were managed for
humeral fractures at ISTH, Irrua

The different types of humeral fractures recorded from the
patients’ case notes and x-ray at ISTH, Irrua between January 1,
2020 and December 31, 2021 are presented in Table 5. From data
analysis in this study, it was found that the incidence of fractures
at the distal, midshaft and proximal sites of the humerus were 10
(28.60%), 14 (40.00%) and 11 (31.40%) respectively. The types of
humeral fractures recorded in this study were comminuted and
simple fractures with the frequency of the respective incidence
being 20 (57.10%) and 15 (42.90%).
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Cause of humeral fractures amongst patients who were managed
at ISTH

The cause of humeral fractures amongst patients who were
managed at ISTH, Irrua during the review period are presented in
Table 6. Most of the fractures followed road traffic accidents,
which accounted for over 71 % of the cases. Proximal fractures
accounted for most of the cases of fractures caused by RTA (10
out of 25) while midshaft fractures accounted for most of the
cases of fractures caused by falls (7 out of 10).

Prior use of traditional and other interventions by patients before
hospital visits

The use of traditional and other interventions by patients with
humeral fractures before presenting in the hospital for treatment
was determined in this study. It was found that none of the
patients had received any form of treatment outside the hospital
setting prior to presentation at the ISTH, Irrua. These findings are
presented in Table 7.

Treatment method used in the management of humeral fractures
in ISTH, Irrua

The type of treatment commonly used for treatment of humeral
fractures in ISTH, Irrua was determined in this study. Findings are
presented in Table 8.

Table 1: Gender of patients who presented with humeral fractures
at ISTH, Irrua

Gender Frequency Percentage (%)
Females (F) 13 37.10
Males (M) 22 62.90
Total 35 100.0

Key: F = Female, M = Male

Table 2: Age of patients who presented with humeral fractures at
ISTH, Irrua

Category Age within category Frequency Percentage
Infants Under 1 year 3 8.60
Children 1-11vyears 4 11.40
Adolescents 12— 17 years 4 11.40
Adults 18 — 59 years 23 65.70
Elderly 60 years and above 1 2.90
TOTAL 35 100.00
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Table 3: Ethnicity of patients who presented with humeral
fractures at ISTH, Irrua
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Table 7: Prior use of traditional and other interventions by
patients before hospital visits

Ethnic group Frequency Percentage (%)
Esan 20 57.10

Etsako 3 8.60

Hausa 4 11.40

Igbo 5 14.30

ljaw 1 2.90

Yoruba 2 5.70

Total 35 100.00

Table 4: Occupation of patients who presented with humeral
fractures at ISTH, Irrua

Occupation Frequency Percentage (%)
Business 14 40.00

Civil servants 1 2.90

Drivers 1 2.90

Farmers 2 5.70

Nurses 1 2.90

Students 13 37.10
Unemployed 3 8.60

Total 35 100.00

Table 5: Types of humeral fracture recorded amongst patients at
ISTH, Irrua.

Type of humeral fracture Frequency Percent
Distal 10 28.60
Midshaft 14 40.00
Proximal 11 31.40
Total 35 100.00
Simple 15 42.90
comminuted 20 57.10
Total 35 100.00

Table 6: Cause of humeral fractures amongst patients who were
managed at ISTH, Irrua for humeral fractures.

(] - ()]
ST ¢ 3 g 5 L : £
v o 3 3 ] =] =] [0}
258 § 5 &8 g 5g
O I & C a & [ = (e =
Distal 2 05.71
Fall 10 28.60 Midshaft 7 20.00
Proximal 1 02.86
Distal 8 22.86
ig;ig;i’g;‘;i;t 25 7140  Midshaft 7 20.00
Proximal 10 2857
Total 35 100 35 100.0

Did the patient use traditional or Frequency Percentage
other interventions before hospital (%)

visit?

Yes 0 0.00

No 35 100.00
Total 35 100.0

Table 8: Type of treatment used for humeral fractures in ISTH,
Irrua

Treatment used for Frequency Percent

humeral fracture

Cast 21 60.00

Plate and/or screw 14 40.00

Total 35 100.00
DISCUSSION

The socio-demographic characteristics of the 35 patients who
were treated for humeral fractures within the period under review
were assessed in this study. Statistical analysis of the data showed
that there were more males than females, indicating a higher
incidence of humeral fractures in men than women with a male-
to-female ratio of 1.69:1. This finding is similar to those of Ezeuko
et al.,, (2015), Onyemaechi et al.,, (2018) and Nwagbara &
Nwabueze (2019) who in their different studies reported that in
Nigeria, males recorded a higher incidence than females with
male-to-female ratio ranging from 3:1 to 4.3:1. Babalola et al,,
(2020) equally recorded a higher incidence of humeral fracture in
males among children of school age with a male-to-female ratio
of 2.8:1. The greater incidence of fracture among males may be
due to the fact that the males are more active and are likely to
engage in activities that predispose the individual to fractures
(Bahrs et al., 2013).

Analysis of the age distribution of the 35 patients recorded in this
study ranged from 63 days to 60 years old. Patients were thus
categorized as infants, children, adolescents, adults and the
elderly. Furthermore, findings in this study show that adults aged
19 to 59 years had the highest incidence of humeral fractures (n =
23,65.70%), a pattern similar to reports by other researchers who
found that most humeral fracture patients are between 21 and 40
years of age (Ezeuko et al, 2015; Onyemaechi et al., 2018;
Nwagbara & Nwabueze, 2019). This is probably because this group
represents the most active group of the population and hence
most likely to be involved in fractures.

Ethnic distribution of the subjects showed most patients with
femoral fracture recorded in this study hailed from the Esan ethnic
group. Indigenes of Igbo, Hausa, Etsako, Yoruba and ljaw ethnic
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groups formed the minority population in the study. This
distribution of ethnicity observed in this study is most likely
because the health institution from which data was sourced is
situated in the part of Edo inhabited largely by Esan people
(Eseine-Aloja et al, 2024). The few subjects who were
unemployed were all the infants and students. Among the
employed, the predominant occupation of the employed was
business/trading. These findings agree with socio-demographic
patterns of persons who live in central district of the state
(Ogbeni, 2023; Eseine-Aloja et al., 2024).

Analysis of the data revealed that midshaft fractures were the
most common type of humeral fracture recorded while the least
common was the distal humeral fracture. As regards the nature of
fracture, comminuted fracture accounted for most of the cases,
this could probably be because most of the fractures resulted
from RTA accidents which are likely to result in multiple injuries
including humeral fractures as part of associated injuries in a
polytraumatized individual (Allemann et al., 2019). Meanwhile,
this study reveals that the preponderance of humeral fractures
was located in the midshaft region of the humerus, which does
not agree with the findings of the study by Bergdahl et al., (2016)
who in a retrospective study of the epidemiology and patho-
anatomical pattern of 2,011 humeral fractures, using data from
the Swedish Fracture Register (SFR) revealed that 79 % of humeral
fractures were of the proximal type. Similarly, it disagrees with the
findings of Ekholm et al., (2006) who reported that the proximal
part of the humerus was the more likely location of humeral
fracture.

Assessment of the cause of humeral fractures in this study shows
that road traffic accidents (RTA) was responsible for most of cases,
while others resulted from falls. Ezeuko et al., (2015), Onyemaechi
etal., (2018) and Nwagbara & Nwabueze, (2019) equally recorded
in their respective studies that the most common cause of the
humeral fracture was RTAs. Omoke & Ekumankama, (2020) also
found that RTAs were responsible for majority of fractures, while
fall and gunshots injuries were the least likely causes of fractures.
The World Health Organization earlier ranked RTAs among the top
10 leading causes of death and several public health experts
worldwide have also conceded that there is a global RTA epidemic,
with RTA being the leading cause of injury-related deaths
(Mohammed et al., 2019). This may be attributed to the absence
of airbags in vehicles, poor road conditions, and unregulated
speed limits, which have been major contributors to road traffic
accidents (Odero, 1998), meanwhile, these conditions are
widespread across Africa (Ezeuko et al., 2015). In Nigeria, the
incidence of RTAs is high, as road accidents have been identified
as the third-leading cause of overall deaths, the leading cause of
trauma-related deaths and the most common cause of disability
(Nwadinigwe & Ofoma, 2016). This is perhaps the reason why
midshaft fractures were the most prevalent type in this study,
which though has been reported to be rare, but when they do
occur, they typically occur due to a direct force or bending force
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that has been applied to the middle humerus (Jayaseelan et al.,
2014) which can occur in RTA.

Incidentally, pathology and gunshots were not recorded causes of
humeral fractures in this study, contrasting the recent increase in
incidence of pathologic fractures, primarily due to improved
diagnosis and treatment of metastatic diseases leading to
prolonged patient survival (Rizzo & Kenan, 2022). This might be
because cancer care and treatment for other medical conditions
that could lead to pathological fractures are not well-developed
or offered at the facility under study. Thus, most patients who are
prone to pathological fractures do not seek treatment there.

This study also looked at the use of traditional and other
interventions by patients with humeral fractures before
presenting in the hospital for treatment. Findings from patients’
case notes showed that all the patients came directly to the
hospital and had no form of intervention prior to hospital
presentation. This finding does not agree with that of Nwagbara
& Nwabueze (2019) who reported the average time interval
between injury and presentation in the hospital as 10 hours, a
time window that is believed to allow for the use of other
conventional and unconventional interventions such as self-
medication possibly to alleviate pain. This study finding is also
different from the study by Ossai et al., (2018) who reported that
about a third of patients with fractures had patronized traditional
bone setters. Also, Oboirien & Ukwuani, (2015) reported that over
10% of fracture patients had prior treatment by traditional bone
setters (TBS). Some reasons for the patronage of TBS include
ignorance, poverty and superstitious beliefs that TBS have
supernatural powers (Onyemaechi et al., 2015; Nwokeke et al.,
2018). The difference in the findings of this study and past studies
could possibly be because of increased knowledge and education
among the patients in this study, where students and
businesspersons formed the majority. Furthermore, the
senatorial district is home to three tertiary institutions and two
schools of midwifery, a factor that might have improved the
health-seeking attitude of the inhabitants. The fact that the
patients in this study were all gainfully employed also indicates
that poverty, a factor that positively influences TBS, is unlikely to
be associated with the patients in this study. Ola-Olorun et al.,
(2001) recorded that over half of the patients who patronized
traditional bone setters were either poor or uneducated. It is
however worthy of note that the use of traditional interventions
in bone treatment before presenting at the hospital can also lead
to minor complications such as limb length discrepancies from
mal-union of fractures with minimal effect on function, to major
complications like limb gangrene, amputation and death. These
complications constitute a significant challenge to the
orthopaedic practitioners in Nigeria with associated negative
socioeconomic impact on our society (Odatuwa-Omagbemi,
2018).
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The type of treatment commonly used for treatment of humeral
fractures in ISTH, Irrua was also assessed. It was found that the
use of cast (external fixation) was the predominant method at
60%, while plates and/or screws (internal fixators) accounted for
40%. This finding implies that conservative management of
humeral fracture such as casting was more in practice at ISTH,
Irrua in comparison to internal fixation. This may probably be
because most of the fractures were not displaced, contaminated
or complicated, which are factors that influence the use of
internal fixation as a method of fracture management (Cross &
Swiontkowski, 2008). Unfortunately, these factors were not
considered in this study. This serves as a major limitation to this
study and creates room for further studies. There exists very
limited information on the specific treatment modalities practiced
across several hospitals in Nigeria to which the findings of this
study can be compared with. However, the findings of this study
are like that of Odatuwa-Omagbemi, (2018) who carried out a
retrospective study of all cases of humeral fractures managed at
the outpatient and emergency departments from January 2012 to
December 2014, in North-Western Nigeria and reported the
predominant treatment offered was with cast splintage while
open reduction and internal fixation accounted for less. It is
noteworthy that that the treatment modality for managing
humeral fractures in a health institution depends on several
factors such as the age of the patient, etiology and site of the
fracture, surgeon's preference, resources available in the
institution and patient's request (Adesope et al., 2023; Eseine-
Aloja et al., 2024).

Conclusion: This study has shown that there was a higher
incidence of humeral fractures in males than females, also that
RTAs was the leading cause of humeral fractures, and the use of
cast was the predominant treatment modality offered patients
who had humeral fracture at ISTH. In consideration of the findings
of this research, there is the need for those in charge of healthcare
planning at ISTH, Irrua to ensure that equipment and manpower
that are needed for management of humeral fractures are always
available at the hospital and same for other hospitals in the
environs. Furthermore, traffic authorities could consider
measures such as safer mass transit systems, re-organisation of
the traffic regulatory systems by strengthening the licensing
procedures for drivers and provision of safer roads in a view to
reducing RTAs.
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