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Abstract:

Introduction: Elbow fractures are the most common traumatic injury in children, accounting for approximately
15% of all pediatric fractures. Research shows that 85% of orthopedic surgeries in this group are due to elbow
fractures. These injuries encompass supracondylar, lateral condyle, radial neck, medial epicondyle, olecranon,
radial head, and intercondylar fractures. Objective: This study aimed to evaluate the outcomes of non-operative
treatment for pediatric elbow fractures in two centers in Bangladesh. Methods: This descriptive cross-sectional
study was conducted at Lab in Diagnostic and Consultation Centre, Manikdi, Dhaka Cantonment, and Faisal
Hospital (Pvt.) Limited, Araihazar, Narayanganj, Bangladesh, from January 2022 to January 2024. A total of 200
non-operative pediatric elbow fracture cases, aged 1.5 to 10 years regardless of sex, were purposively enrolled
in this study. The collected data were analyzed using the Statistical Package for the Social Sciences (SPSS)
software, version 23.0. Results: A total of 200 non-operative pediatric elbow fracture cases aged 1.5 to 10 years
irrespective of sex were purposively enrolled in this study. The highest age group was (3-5) years which includes
55(27.5%) of the study children. The majority of the study children were the males 120(60%). A significant number
of the children were from the rural areas 140(70%). The highest portion of the study children were from lower
socio-economic condition 120 (60%). The most common type of fracture was found supracondylar fracture in 30
(15%) children. The most common treatment was close reduction, applied on 140(70%) of the study children.
80(40%) of the study children achieved excellent outcomes, 60(30%) had good outcomes 40 (20%) had fair
outcomes, and 20(10%) had poor outcomes, which indicates a generally positive functional recovery in the
majority of cases. Cubitus valgus 10(5%), cubitus varus 10(5%) and elbow stiffness 20(10%) were observed the
late complication with the study children. Conclusion: This study investigated that the majority of the pediatric
non-operative elbow fractured cases (40%) had excellent outcome, 30 % had good outcome, 20% had fair
outcome and only 10% had poor outcome of conservative treatment approach with the major complications of
cubitus valgus, cubitus varus, and elbow stiffness.
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l. INTRODUCTION

Elbow fractures are the most common traumatic injury in children, representing about 15% of all
pediatric fractures [1]. Studies show that these fractures constitute 85% of orthopedic surgeries in children [2,3].
These injuries encompass supracondylar, lateral condyle, radial neck, medial epicondyle, olecranon, radial head,
and intercondylar fractures, with supracondylar fractures being the most frequent in children under 17. While limb
fractures are rarely life-threatening, they can cause significant morbidity, work incapacity, increased disability-
adjusted life years, and psychological distress [4]. Prompt diagnosis and treatment are crucial due to serious
complications. The unique elbow anatomy and proximity to neurovascular structures often result in various
injuries with potential long-term disabilities [5, 6]. Nerve injury incidence with these fractures’ ranges from 12-
20% for traumatic causes and 2-6% for iatrogenic causes [7]. In low and middle-income countries, trauma-related
mortality and disability are rising, with children making up about 13% of global trauma-related deaths. Injuries in
children can lead to indignity, exclusion, pain, and poverty [8-10]. Disability from injuries can disrupt a child’s
education and impact future employment, significantly affecting their families and communities economically
[11-13]. A recent study on pediatric elbow fractures reported 99 cases, with 63% being boys and 37% girls, and a
mean age of 7.3 years. The majority of elbow fractures in the study were supracondylar (78%), categorized using
the Gartland classification, with sports, recreational activities, and falls from low heights being the most common
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causes. Nerve and arterial injuries were documented in some cases of type 111 supracondylar fractures. Surgical
intervention was the primary treatment approach (79%) [14]. However, data are scarce on outcomes of non-
operative management of pediatric elbow fractures in Bangladesh, which this study aims to address by evaluating
such outcomes in two orthopedic centers in the country.

. OBJECTIVES
To determine the outcome of non-operative treatment of paediatric elbow fracture in two centres of Bangladesh.

1. METHODS

This descriptive cross-sectional study was conducted at a lab in the Diagnostic and Consultation Centre,
Manikdi, Dhaka Cantonment, and Faisal Hospital (Pvt.) Limited, Araihazar, Narayanganj, Bangladesh, from
January 2022 to January 2024. The study's purpose, benefits, and risks were explained to the children's legal
guardians in the local language. Written informed consent was then obtained from the parents, caregivers, or legal
guardians. A total of 200 non-operative pediatric elbow fracture cases, aged 1.5 to 10 years, were enrolled. Data
were collected using a pre-structured questionnaire. All children received conservative treatment. Plaster was kept
2-3 weeks. 3-6 months follow up was done and elbow function (flexion/extension range and carrying angle) was
assessed using a goniometer and compared to the uninjured arm, employing the Flynn criteria to categorize
outcomes as excellent, good, fair, or poor based on the degree of loss compared to the healthy limb [15].The
collected data were systematically organized and entered into a computer for analysis using SPSS software,
version 23.0. Descriptive statistical analysis was performed, and the results were presented in tables, graphs, and
charts. The inclusion and exclusion criteria of this study were as follows:

Inclusion Criteria:

1. Age: 1.5-10 years.

2. Elbow fractured cases.

3. Willing to participate in the study.
Exclusion Criteria:

1. Age: >10 years.

2. Operative paediatric elbow fractured cases.
3. Unwilling to participate in the study.

IV. RESULTS
Table-1: Socio-demographic characteristics of the study children (N=200).
Socio-demographic Frequency Percent
characteristics N %
Age(years)

1.5-2 23 115

2-3 45 225

3-5 55 275

5-6 36 18

6-8 42 21
9-10 12 6

Gender
Male 120 60
Female 80 40
Residence
Rural 140 70
Urban 60 30
Socio-economic condition

Upper 20 10
Middle 60 30
Lower 120 60

Table-1 presents the socio-demographic characteristics of the study population, highlighting the distribution
across various age groups, genders, residences, and socio-economic conditions. The highest age group was
observed (3-5) years which includes 55(27.5%) and followed by (2-3) years 45(22.5%), (6-8) years 42 (21%), (5-
6) years 36(18%), (1.5-2) years 23 (11.5%) and (8-10) years 12(6%). The study children consists of 120(60%)
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males and 80 (40%) females. A significant majority of the children resided in rural areas 140 (70%) and 80(40%)
in urban areas. A significant majority of the study children resides in rural areas 140 (70%) and 60(30%) resides
in urban areas. The majority of the study children were from lower socio-economic condition 120 (60%) followed
by 60(30%) middle socio-economic condition and 20(10%) upper socio-economic condition.

GENDER DISTRIBUTION

Female
40%

Fig-1: Gender Distribution of the study children (N=200).

Table-2: Type of elbow fractures observed with the study children (N=100).

Type of elbow fractures Frequency Percent
N %
Medial epicondyle apoplysis 20 10
Lateral epicondyle apoplysis 6 3
Lateral condyle fracture 15 7.5
Medial condyle humerus 10 5
Capitellar fracture 6 3
Trochlear fracture 6 3
Supra condylar fracture 30 15
Radial Head Fracture 7 3.5
Physeal fracture 10 5
Combined: 90 45
More than one side 60 30
More than two sides 25 125
More than three sides 5 2.5
Total 200 100

Table-2 categorizes various types of elbow fractures by their frequency and percentage. Medial epicondyle
apoplysis occurs in 20(10%0 children, while lateral epicondyle apoplysis, capitellar fracture, and trochlear fracture
each account for 6(3%). Lateral condyle fracture makes up 15(7.5%), medial condyle humerus and physical
fractures each contribute 10(5%), and radial head fracture was present in 7(3.5%) of the study children. The most
common type is supracondylar fracture at 30 (15%). Combined fractures, involving more than one side, more than
two sides, or more than three sides, collectively account for 90(45%) of cases, with respective incidences of
60(30%), 25(12.5%), and 5 (2.5%). This comprehensive breakdown provides a clear overview of the prevalence
of different elbow fractures in the study sample.
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Table-3: Types of treatment applied to the study children (N=200).

Types of Treatment Frequency Percent

N %

Closed reduction 140 70
Long arm posterior cast/ long arm posterior 20 10

splint

Long arm full plaster 20 10
Plster single 10 5
Plaster two times 10 5

Total 200 100

Table-3 categorizes types of treatments for elbow fractures by frequency and percentage. The most common
treatment was close reduction, applied on 140(70%) of children. Both long arm posterior cast/long arm posterior
splint and long arm full plaster treatments were used in 20(10%) of cases each. Single plaster and plaster applied
two times were less frequent, each accounting for 10(5%) of the study children. This distribution highlights the
prevalence of close reduction as the primary treatment method for elbow fractures in the study children.

Table-4: Functional outcome observed with the study children by Flynn Functional Scores (N=200).
Flynn Functional Scores Frequency

Percent
N %
Excellent 80 40
Good 60 30
Fair 40 20
Poor 20 10
Total 200 100

Table-4 categorizes the functional treatment outcome of the study children in Flynn Functional Scores showing
that 80(40%) of the patients achieved excellent outcomes, 60(30%) had good outcomes,40 (20%) had fair

outcomes, and 20(10%) had poor outcomes, which indicates a generally positive functional recovery in the
majority of cases.
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Treatment Outcome

10%
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30%

m Excellent ® Good = Fair Poor

Fig-2: Distribution of treatment outcomes in the study children (N=200).

Table-5: Late complications observed with the study children (N=200).

Late Complications Frequency Percent
N %
Cubitus valgus 10 5
Cubitus varus 10 5
Elbow stiffness 20 20

Table-5 summarizes late complications of the treatment of the study children, with cubitus valgus and cubitus
varus each occurring in 10 (5%) of the study children, while elbow stiffness is more prevalent, affecting 20(10%)
of the study patients.

V. DISCUSSION

In this study, the largest age group among the children was 3-5 years, comprising 55 children (27.5%),
followed by 2-3 years with 45 children (22.5%), 6-8 years with 42 children (21%), 5-6 years with 36 children
(18%), 1.5-2 years with 23 children (11.5%), and 8-10 years with 12 children (6%). Our findings indicate a slightly
higher percentage of children in the 3-5 year age group (27.5%) compared to 30% in Flynn et al.'s study [15],
which might reflect differences in populations or conditions studied. Additionally, 120 (60%) of the non-operative
elbow fracture cases were male, and 80 (40%) were female. This male-to-female ratio is similar to that found in
a study by Skaggs, D.L., et al. (2017), where 65% of the elbow fracture cases were male and 35% were female
[16]. In this present study, we also found a significant majority of the children resided in rural areas 140 (70%)
and 80(40%) in urban areas. Our study has a higher percentage of children from rural areas (70%) [17]. In our
study, we found that the majority of the study children were from a lower socio-economic condition 120 (60%)
followed by 60(30%) middle socio-economic condition and 20(10%) upper socio-economic condition. These
findings are comparable with another study [18]. In this present study we observed that the most common type is
supracondylar fracture at 30 (15%). Combined fractures, involving more than one side, more than two sides, or
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more than three sides, collectively account for 90(45%) of cases, with respective incidences of 60(30%),
25(12.5%), and 5 (2.5%). This comprehensive breakdown provides a clear overview of the prevalence of different
elbow fractures in the study sample. These findings are linage with the findings of another study [19]. In our study,
we observed that the most common treatment was close reduction, applied in 140(70%) of children. Both long
arm posterior cast/long arm posterior splint and long arm full plaster treatments were used in 20(10%) of cases
each. Single plaster and plaster applied two times were less frequent, each accounting for 10(5%) of the study
children. This distribution highlights the prevalence of close reduction as the primary treatment method for elbow
fractures in the study children. Similar treatment procedures were followed in another study by Derrick M. Knapik
et al. titled "Outcomes of Nonoperative Pediatric Medial Humeral Epicondyle Fractures with and Without
Associated Elbow Dislocation™ found that nonoperative management, primarily involving immobilization,
resulted in successful outcomes. This study reviewed cases of medial epicondyle fractures both with and without
associated elbow dislocations, revealing that the majority of children experienced minimal clinical or functional
disabilities at follow-up[20], similar to the high success rate of closed reductions in our study.In our study we
categorize the functional treatment outcomes using Flynn Functional Scores, showing that 80 (40%) of the patients
achieved excellent outcomes, 60 (30%) had good outcomes, 40 (20%) had fair outcomes, and 20 (10%) had poor
outcomes. These findings indicate a generally positive functional recovery in the majority of cases. These findings
of our study can be compared to some other studies, such as the one by Moraleda et al. (2013) titled "Natural
history of unreduced Gartland type-I1 supracondylar fractures of the humerus in children,” published in the Journal
of Bone and Joint Surgery American VVolume, the distribution of outcomes aligns quite well. In their study, they
found that the majority of children treated non-operatively also showed favorable outcomes, with a significant
percentage achieving good to excellent functional results[21].Another study by Cheng et al. (2001) titled
"Epidemiological features of supracondylar fractures of the humerus in Chinese children,"” published in the Journal
of Pediatric Orthopedics B, reported similar functional outcomes. They observed that children treated with
nonoperative methods, including closed reduction and casting, often had good to excellent functional outcomes
[22] comparable to those observed in our study. However, finally we observed some late complications with study
children which were cubitus valgus and cubitus varus each occurring in 10 (5%) of the study children, while elbow
stiffness was more prevalent, affecting 20(10%) of the study patients.

VI. CONCLUSION
This study investigated that the majority of the paediatric non-operative elbow fractured cases (40%) had excellent
outcomes, 30 % had good outcomes, 20% had fair outcomes and only 10% had poor outcomes of a conservative
treatment approach with the major complications of cubitus valgus, cubitus varus, and elbow stiffness.

LIMITATIONS OF THE STUDY
This study was conducted at only two centers with a limited purposive sample size, so the results may not be
representative of the entire country.

RECOMMENDATIONS
A multicenter study is recommended with a large sample size on a national scale to justify the results of this
study.
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