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Abstract

Background:This study was conducted to assess the functional outcome of pediatric femur fractures treated with Ender
nailing in the age group of 5 to 16 years.

Materials and Methods:Using a specific proforma, we gathered the patient records. All of the patients' necessary
investigations had been completed. Patients were checked on every six, twelve, and twenty-four weeks. Patients were
routinely examined at follow-ups using x-rays and clinical results. In compliance with the proforma, documentation was
created. The patient's respiration, circulation, and airway were evaluated as soon as they were taken to casualty. After then, a
thorough examination was done to rule out any other serious injuries. plain radiographs of the AP as well as lateral views of
the thigh, encompassing the hip and knee joints, in order to evaluate the fracture's size, geometry, and degree of
comminution.

Results: A total of 50 subjects were evaluated. Among them, 70 percent of the subjects were males while the remaining were
females. Road traffic accidents were the major etiological factor. Transverse fractures occurred in majority of the cases.
While assessing the range of motion, good range of motion was seen in 86 percent of the patients while mild and gross
restriction was seen in 6 percent and 8 percent of the patients respectively. While evaluating the complications, superficial
infection, knee stiffness, limb length discrepancy, angulation and nail impingement were seen in 8 percent, 14 percent, 10
percent, 4 percent and 4 percent of the patients respectively.

Conclusion:Ender nailing system is an effective method with minimal complications and good range of motion.
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INTRODUCTION patients. The goal of fixation is early healing and

Fractures of the femoral shaft are one of the most
common injuries treated by orthopedic surgeons.
These fractures are often associated with polytrauma
and can be life-threatening. They commonly result
from high-energy mechanisms such as motor vehicle
collisions (MVC) with sequelae of limb shortening
and deformities if not treated appropriately. Femoral
shaft fractures (FSF) typically occur in a bimodal
distribution, high-energy trauma in the young
population, and lower energy trauma in the elderly
population. FSFs are also associated with other
comorbidities necessitating a thorough advanced
trauma life support (ATLS) assessment and
interdisciplinary care. Intramedullary nailing (IMN) is
the most common treatment for physiologically stable
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long-term functional recovery. Treatment of modern-
day femoral shaft fractures results in excellent
outcomes.*

The etiology of pediatric femoral fractures varies with
the patient’s age. For younger children, a simple fall is
a common cause of femoral fractures.? Injuries
sustained by older children and adolescents are more
likely due to high-energy trauma, with a large
proportion of cases attributed to vehicle accidents.?
Nonetheless, simple falls remain a plausible cause of
femoral fractures in older children.?

Pathological femoral fractures are comparatively rare
in children, responsible for only 12.5% of pediatric
femoral fractures under the age of 4. Common causes
include cerebral palsy, osteogenesis imperfecta,
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osteosarcoma, and fibrous dysplasia.? Stress fractures
of the femoral shaft are uncommon and give rise to
only 4% of all femoral fractures in children.®

This study was conducted to assess the functional
outcome and complications of pediatric femur
fractures treated with Ender nailing in the age group
of 5 to 16 years.

MATERIALS AND METHODS

This study examines the functional outcome and
complications of employing Ender's nailing to fixate
shaft femur fractures in fifty patients, aged five to
sixteen, from April 2019 to May 2021. The subjects of
this study were individuals who met both the
inclusion as well as exclusion criteria during the study
period.

Using a specific proforma, we gathered the patient
records. All of the patients' necessary investigations
had been completed. Patients were checked on every
six, twelve, and twenty-four weeks. Patients were
routinely examined at follow-ups using x-rays and
clinical results. In compliance with the proforma,
documentation was created. The patient's respiration,
circulation, and airway were evaluated as soon as they
were taken to casualty. After then, a thorough
examination was done to rule out any other serious
injuries. plain radiographs of the AP as well as lateral
views of the thigh, encompassing the hip and knee
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joints, in order to evaluate the fracture's size,
geometry, and degree of comminution.

A thorough medical history including the patient's
age, gender, and work, the type of injury, and any
previous or related illnesses was obtained upon
admission to the ward. Every patient underwent
standard investigative procedures. Among them was
the primary preoperative blood profile. Once a
patient's overall health was stable and they were
deemed fit for surgery, procedures were performed as
soon as feasible. An assessment of the preoperative
anesthetic is conducted following previous informed
permission.

RESULTS

A total of 50 subjects were evaluated. Among them,
70 percent of the subjects were males while the
remaining were females. Road traffic accidents were
the major etiologic factor. Transverse fractures
occurred in majority of the cases. While assessing the
range of motion, good range of motion was seen in 86
percent of the patients while mild and gross restriction
was seen in 6 percent and 8 percent of the patients
respectively. While evaluating the complications,
superficial infection, knee stiffness, limb length
discrepancy, angulation and nail impingement were
seen in 8 percent, 14 percent, 10 percent, 4 percent
and 4 percent of the patients respectively.

Table 1: Direction of nailing

Direction Number Percentage
Retrograde 48 96
Antegrade 2 4

Total 50 100
Table 2: Distribution of patients according to range of motion
Range of motion Number Percentage
Good 43 86
Mild restriction 3 6
Gross restriction 4 8
Total 50 100
Table 3: Distribution of patients according to complications
Complications Number Percentage
Superficial infection 4 8
Knee stiffness 7 14
Limb length discrepancy 5 10
Angulation 2 4
Nail impingement 2 4

DISCUSSION

Femoral shaft fracture incidence is approximatively
0.01% and results from high-energy trauma, often
associated with polytrauma, comminuted fractures,
and open fractures.*® In the last four decades, several
treatment options have been used to treat femoral
shaft fractures. Initially, the treatment was represented
by various types of trans-skeletal traction; then, the
use of plates and screws was introduced, still
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indicated in special conditions.®” Nowadays,
reduction and fixation with intramedullary nail,
introduced by Groves in the United Kingdom and by
Kuntcher in Germany?, is the gold-standard treatment
for femoral shaft fractures. External fixation is not
frequently performed to treat femoral diaphyseal
fractures and there have been few studies performed
on this topic, in which its use is mainly indicated to
temporarily stabilize the fracture in patients who
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suffer polytrauma or open fractures. In such instances
external fixation can be used as a temporary treatment
and subsequently converted into intramedullary
nailing within two weeks after the trauma.®

Fractures of the femoral shaft are among the most
common lower extremity fractures in children®, with
an annual incidence of 20 per 100,000 in the United
States and Europe.’*'? The mechanisms of injury
include high-energy trauma—road traffic accidents,
falls, high-impact sports injury, and low-energy
trauma such as pathological fractures.’® In younger
children, particularly those in pre-walking age, non-
accidental  injuries should be considered.*
Management of diaphyseal femoral fractures in
children includes non-operative treatments such as
Pavlik harness, traction, and spica casting®, and
operative treatments such as submuscular plating,
elastic nails, rigid nails, as well as internal and
external fixation.6

This study was conducted to assess the functional
outcome of pediatric femur fractures treated with
Ender nailing in the age group of 5 to 16 years.

In this study, a total of 50 subjects were evaluated.
Among them, 70 percent of the subjects were males
while the remaining were females. Road traffic
accidents were the major etiological factor. Transverse
fractures occurred in the majority of the cases. While
assessing the range of motion, good range of motion
was seen in 86 percent of the patients while mild and
gross restriction was seen in 6 percent and 8 percent
of the patients respectively. While evaluating the
complications, superficial infection, knee stiffness,
limb length discrepancy, angulation and nail
impingement were seen in 8 percent, 14 percent, 10
percent, 4 percent and 4 percent of the patients
respectively.

Engstrom Z et al'’ in their study described the
epidemiology and treatment of pediatric femur
fractures recorded in the Swedish Fracture Register
(SFR). They also studied the relationship between
femur fractures, age, sex, fracture pattern, injury
mechanism, seasonal variation and treatment.This
nationwide observational register study was based on
the pediatric part of the SFR. They included all
patients < 16 years of age who were registered in the
SFR from 2015 to 2018.0f the 709 femur fractures,
454 (64%) occurred in boys. Sixty-two of these
fractures were proximal (9%), 453 shaft (64%) and
194 distal (27%). A bimodal age distribution peak was
observed in boys aged 2-3 and 16-19 years. In
contrast, the age distribution among girls was evenly
distributed. Younger children were mainly injured by
a fall, whereas older children sustained their fracture
because of traffic accidents. Non-surgical treatment
prevailed among younger children; however,
prevalence of surgical treatment increased with age.
They found a lower ratio between boys and girls
(1.8:1) compared to earlier studies. The bimodal age
distribution was seen only in boys. Falls were the
most common injury in younger children, whereas
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traffic-related accidents were the most common in
adolescents. With age, there was a corresponding
increase in surgical treatment.

CONCLUSION
Ender nailing system is an effective method with
minimal complications and good range of motion.
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