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Abstract

Background: Femoral shaft fractures are among the most common major injuries in the pediatric population.
Treatment modalities vary based on age, fracture pattern, and available resources. This study aims to evaluate
and compare the outcomes of conservative and surgical approaches in managing pediatric femoral shaft
fractures.

Materials & Methods: This prospective comparative study was carried out in the Department of Orthopaedics
at the College of Medicine and JNM Hospital over a period from January 2024 to January 2025, following
approval from the Institutional Ethics Committee. A total of 100 pediatric patients, aged between 2 and 14
years, presenting with unilateral, closed femoral shaft fractures were enrolled in the study.

Results: This study included 100 pediatric patients with femoral shaft fractures, equally divided into
conservative (Group A) and surgical (Group B) treatment groups. The surgical group had a significantly higher
mean age and was more commonly injured in road traffic accidents, whereas falls from height were more
frequent in the conservative group. Transverse fractures were more prevalent in the conservative group, while
oblique/spiral fractures were significantly more common in the surgical group. The mean fracture union time
was significantly shorter in the surgical group. Limb length discrepancy and malunion were significantly more
frequent in the conservative group, whereas postoperative complications like infection and reoperation occurred
only in the surgical group but were not statistically significant. Functional outcomes favored the surgical group,
with significantly more patients achieving excellent results per Flynn’s Criteria.

Conclusion: This study found that surgical management of pediatric femoral shaft fractures led to faster
healing, fewer complications, and better functional outcomes compared to conservative treatment, especially in
older children and severe injury cases. While conservative treatment remains suitable in selected situations,
surgical intervention generally offers improved recovery, emphasizing the need for individualized treatment
based on age, fracture type, and injury mechanism.

Keywords: Pediatric Femoral Shaft Fracture, Conservative Management, Surgical Fixation, Flynn’s Criteria,
Elastic Nailing, Spica Casting.
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Introduction

Femoral shaft fractures represent one of the most
common major pediatricorthopedic  injuries
requiring hospitalization and are a significant cause
of morbidity in children. These fractures involve
the diaphysis of the femur and account for
approximately 1.6% of all pediatric fractures and
up to 40% of femoral fractures in children [1,2].
The incidence varies with age, showing a bimodal
distribution—initially peaking in toddlers due to
falls and again in adolescents due to high-energy
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trauma such as road traffic accidents and sports
injuries [3]. The pediatric femur has unique
anatomical and physiological characteristics that
influence fracture patterns, healing potential, and
management strategies. Children's bones are more
pliable and have greater remodeling capacity due to
active periosteum and robust vascular supply,
leading to faster healing rates and better long-term
outcomes compared to adults [4]. Nevertheless, the
optimal treatment method must be tailored to the
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child's age, weight, fracture type, associated
injuries, and social circumstances.

In infants and toddlers (under 5 years), non-
operative management remains the standard of
care, typically involving early spica casting or
traction followed by casting. These methods offer
high success rates with low complication profiles
when applied appropriately [5]. However, in
school-aged children and adolescents, the trend has
shifted toward surgical stabilization using flexible
intramedullary nails, submuscular plating, or
external fixation, depending on fracture complexity
and the presence of polytrauma [6].

The treatment philosophy for pediatric femoral
shaft fractures has evolved over the past few
decades due to advancements in surgical
techniques, anesthesia, and implant technology.
Historically, most femoral fractures in children
were treated conservatively. However, surgical
intervention is now increasingly favored in older
children due to advantages such as early
mobilization, reduced hospital stay, and improved
alignment control [7]. Despite this shift, concerns
regarding implant-related complications, growth
disturbances, and long-term functional outcomes
persist.

The decision between operative and non-operative
treatment is not always straightforward. For
instance, elastic stable intramedullary nailing
(ESIN) has become the preferred method for
children aged 5 to 11 years, offering a minimally
invasive approach with good fracture stability,
while avoiding damage to the growth plate [8]. In
contrast, for heavier children or those with
comminuted fractures, rigid intramedullary nails or
submuscular plating may be more appropriate.
Conversely, for children under 5 years, the
potential for bone remodeling often justifies non-
operative care unless contraindicated by factors like
multiple injuries or poor social support [9]. The
socioeconomic implications of pediatric femoral
fractures are considerable. Prolonged
immobilization, frequent hospital visits, and
caregiver burden are significant concerns,
especially in low-resource settings. Moreover,
improper management can lead to complications
such as limb length discrepancy, malunion, or
nonunion, affecting the child’s functional ability
and quality of life in adulthood [10].

Materials and Methods

This prospective comparative study was conducted
in the Department of Orthopaedics at College of
medicine and JNM hospital, over a period of
January 2024 to January 2025, after obtaining
approval from the Institutional Ethics Committee.
A total of 100 pediatric patients (age group 2—14
years) presenting with unilateral, closed femoral
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shaft fractures were included in the study. The
patients were divided into two groups based on the
modality of treatment:

e Group A (Conservative Treatment) — 50
patients were managed by closed reduction and
hip spica casting.

e  Group B (Surgical Treatment) — 50 patients
underwent surgical intervention, including
titanium elastic nailing (TENS), external
fixation, or plating, as indicated.

Inclusion Criteria

Age between 2 to 14 years.

Closed, unilateral diaphyseal femoral fractures.
Fresh fractures (<1 week old).

Informed consent obtained from parents or
guardians.

Exclusion Criteria

Open fractures.

Pathological fractures.

Polytrauma patients.

Pre-existing neuromuscular or metabolic bone
disorders.

e Refractures or previously operated femoral
fractures.

Treatment Protocol

e Group A: Patients were treated with skin
traction followed by application of hip spica
cast under sedation or anesthesia. Follow-up
X-rays were done at regular intervals to assess
fracture alignment and union.

e Group B: Depending on age, weight, and
fracture pattern, internal fixation was
performed using TENS, plate osteosynthesis,
or external fixator under general or spinal
anesthesia.  Standard  intraoperative  and
postoperative protocols were followed.

Statistical Analysis

For statistical analysis, data were initially entered
into a Microsoft Excel spreadsheet and then
analyzed using SPSS (version 27.0; SPSS Inc.,
Chicago, IL, USA) and GraphPad Prism (version
5). Numerical variables were summarized using
means and standard deviations, while Data were
entered into Excel and analyzed using SPSS and
GraphPad Prism. Numerical variables were
summarized using means and standard deviations,
while categorical variables were described with
counts and percentages. Two-sample t-tests were
used to compare independent groups, while paired
t-tests accounted for correlations in paired data.
Chi-square tests (including Fisher’s exact test for
small sample sizes) were used for categorical data
comparisons. P-values < 0.05 were considered
statistically significant.
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Result
Table 1: Demographic Distribution of Patients
Variable Group A (Conservative) Group B (Surgical) Total P
n=50 n=50 (N=100) value
Mean Age (years) 6.2+2.1 85+2.8 73+£2.7 0.001
Male 38 42 80 0.423
Female 12 8 20
Rural 32 34 66 0.683
Urban 18 16 34
Table 2: Mode of Injury
Mode of Injury Group A (n=50) Group B (n=50) Total | P value
Mode of Fall from height 20 12 32 0.037*
Injury Road Traffic Accident 12 28 40 0.004*
Sports-related 8 4 12 0.214
Domestic injury 10 6 16 0.284
Fracture Transverse 28 18 46 0.042*
Type Oblique/Spiral 12 22 34 0.023*
Comminuted 4 8 12 0.208
Proximal third 10 6 16 0.284
Middle third 30 34 64 0.516
Distal third 10 10 20 1.000
Table 3: Treatment Outcome Comparison
QOutcome Measure Group A (Conservative) Group B (Surgical) P value
Union Time (weeks) 10.2+1.8 74+£15 <0.001
Limb Length Discrepancy >1cm 6 (12%) 1 (2%) 0.048
Malunion 4 (8%) 0 0.041
Infection 0 2 (4%) 0.153
Reoperation Required 0 2 (4%) 0.153
Table 4: Functional Qutcome (Flynn's Criteria)
Flynn’s Criteria Group A (n=50) Group B (n=50) P value
Excellent 34 42 0.048
Satisfactory 12 6
Poor 4 2
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Figure 1: Mode of Injury
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A total of 100 paediatric patients with femoral shaft
fractures were included in the study, divided
equally into two groups: Group A (Conservative)
and Group B (Surgical), with 50 patients in each
group. The mean age of patients in Group A was
6.2 + 2.1 years, significantly lower than that of
Group B, which was 8.5 = 2.8 years (P = 0.001).
The overall mean age was 7.3 + 2.7 years. The
male-to-female ratio showed a male predominance
in both groups, with 38 males in Group A and 42 in
Group B; however, the gender distribution between
the groups was not statistically significant (P =
0.423). Regarding the residential background, 32
children in Group A and 34 in Group B were from
rural areas, while 18 and 16 children were from
urban areas, respectively. The difference in rural-
urban distribution between the two groups was also
not statistically significant (P = 0.683).

In terms of the mode of injury, falls from height
were more common in the conservative group
(n=20) compared to the surgical group (n=12),
which was statistically significant (P = 0.037).
Road traffic accidents (RTAs) were a more
frequent cause in the surgical group (n=28) than in
the conservative group (n=12), with a highly
significant difference (P = 0.004). Sports-related
injuries (8 vs. 4) and domestic injuries (10 vs. 6)
were observed more in the conservative group, but
these differences were not statistically significant
(P=0.214 and P = 0.284, respectively).

Regarding fracture types, transverse fractures were
more prevalent in the conservative group (n=28)
compared to the surgical group (n=18), and this
difference was statistically significant (P = 0.042).
Oblique/spiral fractures were more common in the
surgical group (n=22) than in the conservative
group (n=12), also reaching statistical significance
(P = 0.023). Comminuted fractures were more
frequent in the surgical group (n=8), though the
difference was not statistically significant (P =
0.208). When stratified by anatomical location,
fractures involving the proximal third of the femur
were more common in the conservative group
(n=10 vs. 6), whereas middle-third fractures
predominated in both groups (30 in Group A, 34 in
Group B), and distal-third fractures were equally
distributed (n=10 each). None of the differences in
fracture location between the groups were
statistically significant (P > 0.05). The mean time
to fracture union was significantly longer in the
conservative group (10.2 + 1.8 weeks) compared to
the surgical group (7.4 = 1.5 weeks), with a highly
significant difference (P < 0.001). Limb length
discrepancy greater than 1 cm was observed in 6
patients (12%) in the conservative group versus 1
patient (2%) in the surgical group, which was
statistically significant (P = 0.048). Malunion
occurred in 4 patients (8%) in the conservative
group and was not reported in the surgical group,
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also showing a statistically significant difference (P
= 0.041). Postoperative infection and the need for
reoperation were reported in 2 patients (4%) each
in the surgical group, whereas no such
complications occurred in the conservative group.
However, these differences were not statistically
significant (P = 0.153 for both).

Functional outcomes assessed using Flynn’s
Criteria revealed that a significantly higher number
of patients in the surgical group achieved an
excellent result (n=42) compared to the
conservative group (n=34), with the difference
being statistically significant (P = 0.048). A
satisfactory outcome was noted in 12 patients in the
conservative group and 6 patients in the surgical
group.

Discussion

The management of paediatric femoral shaft
fractures continues to evolve with a shift from
conservative  approaches  towards  surgical
interventions, especially in older children. In our
study, children treated surgically had a significantly
higher mean age (8.5 + 2.8 years) compared to
those treated conservatively (6.2 + 2.1 years),
aligning with findings by Flynn et al. [11] and
Heinrich et al. [12], who also reported a preference
for operative treatment in older children due to
improved outcomes and quicker rehabilitation.
Although male predominance was noted in both
groups, similar to the demographics reported by
Ligier et al. [13] and Rewers et al. [14], gender did
not influence the choice of treatment.

The rural-urban distribution did not significantly
differ between groups, consistent with data from
Hedlund et al. [15], suggesting environmental
factors may not impact treatment choice but rather
the availability of surgical expertise. Notably, the
mode of injury showed significant variation; road
traffic accidents were a major cause in surgically
treated children (P = 0.004), in agreement with
results from Sharma et al. [16], who highlighted
high-energy trauma as a key indication for surgical
management. Conversely, falls from height were
more prevalent in conservatively managed children,
also observed in the study by Irani et al. [17].

Fracture pattern played a significant role in
determining treatment modality. Transverse
fractures were more common in the conservative
group, whereas oblique/spiral and comminuted
fractures were more often treated surgically—a
finding supported by the works of Mehlman et al.
[18] and Sink et al. [19], who emphasized that
fracture morphology often dictates the stability and
hence the need for operative fixation.

The significantly shorter time to union in the
surgical group (7.4 weeks vs. 10.2 weeks, P <
0.001) mirrors findings by Flynn et al. [11] and
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Sagan et al. [20], both of whom observed that
surgical fixation facilitates earlier weight-bearing
and mobilization. Furthermore, complications like
limb length discrepancy >1 cm and malunion were
more frequent in the conservative group, with
statistical significance. Similar observations were
made by Reeves et al. [16], who reported better
alignment and  growth  outcomes  with
intramedullary nailing.

Postoperative complications, including infection
and reoperation, were minimal and not statistically
significant, consistent with the low complication
rates reported in multicenter studies such as those
by the Pediatric Orthopaedic Society of North
America (POSNA) [11].

Importantly, Flynn’s Criteria revealed superior
functional outcomes in the surgical group (P =
0.048), affirming that surgical fixation, particularly
elastic stable intramedullary nailing (ESIN),
provides excellent clinical and radiological results
in children older than five years.

Conclusion

This comparative study between conservative and
surgical management of pediatric femoral shaft
fractures highlights important distinctions in patient
demographics, injury mechanisms, fracture
patterns, healing outcomes, and functional
recovery. Surgical intervention was generally
preferred in older children and more severe trauma
cases, such as those resulting from road traffic
accidents and complex fracture types. The surgical
group demonstrated faster fracture union, fewer
complications like limb length discrepancy and
malunion, and superior functional outcomes based
on Flynn’s Criteria. Although conservative
management remains a viable option in selected
cases, surgical treatment offered better clinical and
radiological outcomes with earlier rehabilitation
and fewer long-term deformities. Therefore,
individualized treatment planning should be guided
by patient age, fracture characteristics, and the
mechanism of injury to optimize outcomes.
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