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INTRODUCTION 

 

In children femoral shaft fracture is an incapacitating injury and it 

accounts for about less than 2% of all injuries. Due to rapid union rate 

and spontaneous correction of angulation, most of the diaphyseal femoral 

fractures in children aged less than 5 years can be treated conservatively 

by early closed reduction and spica cast application. Patients in the 

intermediate age group has the risk of limb length shortening, malunion 

when compared with younger children due to prolong immobilisation 

when treated conservatively.  

In skeletally mature children, in the age group between 6-16 years 

of age, there has been an increasing trend towards internal fixation using 

antegrade elastic intra====medullary nail. The other intramedullary 

devices like Rush nail and Enders nail are also used in the treatment of 

paediatric femur fractures but the rotational stability is poor and requires 

multiple nails to achieve fracture stability. 

Titanium elastic nail system is an easy, cost effective technique and 

it is the choice of stabilisation of femur fractures in the paediatric age 

group. The advantage of this technique includes early fracture union due 

to repeated micromotion at the fracture site, less chance of physeal injury, 
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early weight bearing, early knee mobilisation, easy implant removal and 

good satisfaction rate. Less duration of hospital stay and early return of 

child to school are the advantages of this technique. 
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AIM OF THE STUDY 

 

The aim of the study is to analyse the functional outcome of 

Titanium Elastic Nail in the treatment of paediatric diaphyseal fractures 

of femur in the age group of 5-11 years. 
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RELEVANT ANATOMY 

The femur is the longest bone in the body. It is cylindrical in shape 

in most of its length and bowed with forward convexity. The radius of 

curvature is approximately 120 cm. The upper extremity has a articular 

head, projecting medially formed by the medial inclination of the upper 

part of the shaft. The distal femur has condyle articulating with tibia. The 

relevant proximal osseous structures include femoral head, femoral neck, 

calcar, greater trochanter, lesser trochanter and distal osseous structures 

include medial and lateral condyles and articulation of the distal femur.  

The head of femur is directed upwards, medially and forwards to 

articulate with the acetabulum. 

The shaft of femur is directed obliquely downwards and medially 

so that the lower surfaces of both condyles of femur lie in same plane. 

The neck of femur is about 5 cm long and it connects the head and 

shaft which forms an angle of 135-140degree. It has two borders and two 

surfaces. The upper border is concave and horizontal and it meets the 

greater trochanter. The lower border is straight and oblique and it meets 

the shaft at the lesser trochanter. The anterior surface of the neck is 

flattened and at its junction with the shaft is marked by a prominent ridge 
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termed intertrochanteric line. The posterior surface of the neck at its 

junction with the shaft is termed as intertrochanteric crest. The neck of 

femur is strengthened by a thickening of bone called calcar femorale. In 

adults the trochanter shaft angle is about 8 degree. It provides the idea of 

direction of medullary canaland its alignment with the greater trochanter. 

The angle of anteversion is formed by the transverse axis of the 

upper and lower end of femur and it is about 30 to 40 degrees at birth and 

decreases to 8 -15 degrees in adults. 

The shaft of femur is cylindrical anteriorly, medially and laterally. 

The shaft of femur has three surfaces and three borders.  

The anterior surface is convex and smooth. The posterior cortex of 

femur coalesces into the linea aspera in the mid diaphysis of the femur. 

The lateral surface is directed backwards and then laterally. The linea 

aspera divides into greater and lesser trochanters and distally into lateral 

and medial condyles. It serves as a muscle attachment site as well as 

buttress along the concavity of the diaphysis of femur. 

The greater trochanter is a large quandrangular portion at the upper 

part of the junction of neck with shaft. It provides insertion for most of 

the muscles of gluteal region.  
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The trochanteric fossa lies along the longitudinal axis of the shaft 

of femur. The lesser trochanter is a conical eminence which projects 

medially and backwards from the shaft at its junction. 

The lesser trochanter is a conical eminence directed medially and 

backwards from the junction of posteroinferior part of neck with the shaft 

Medial condyle is convex medially and the prominent point in the 

condyle is called medial epicondyle. Adductor tubercle lies postero 

superior to the epicondyle. Through this tubercle the epiphyseal line for 

the lower end of femur passes. 

Intercondylar notch: 

The two condyles are separated by the intercondylar notch and it is 

limited anteriorly by the articular surface of patella and the intercondylar 

line posteriorly. 

Attachments on the femur: 

Ligamenum teres is attached to the fovea on the head of femur. The 

following are the attachments to the greater trochanter. 

- Piriformis is inserted into the apex of greater trochanter. 
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- Gluteus minimus is inserted on the lateral part of the anterior 

surface. 

- Obturator internus and two gemelli are inserted on the medial 

surface. 

- Obturator externus is inserted on the trochanteric fossa. 

- Gluteus medius is inserted into the ridge on the lateral surface. 

The following are the attachments on the lesser trochanter 

- Psoas muscle is inserted on the apex and medial part of lesser 

trochanter. 

- The iliacus muscle is inserted on the base of trochanter  

The following are the attachments in the intertrochanteric line: 

- The capsular ligament of hip joint 

- Iliofemoral ligaments in its upper part 

- Origin of highest fibres of the vastus lateralis from upper end 

- Origin of highest fibres of the vastus medialis from lower end 
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The following are the attachments on the shaft of femur 

- The origin of medial head of gastrocnemius muscle to the medial 

part of popliteal surface 

- Vastus intermedius arise from the upper three fourth of anterior 

and lateral surface 

- Vastus lateralis arise from the upper part of intertrochanteric line, 

anterior and inferior aspect of greater trochanter. 

- Vastus medialis arise from the lower part of intertrochanteric line 

medial lip of linea aspera. 

- Adductor longus is inserted on the medial lip of linea aspera. 

- Adductor magnus is inserted into the medial margin of gluteal 

tuberosity. 

Short head of biceps femoris arise from the lateral lip of linea aspera 

Lower end of lateral supracondylar line gives origin to the plantaris. 
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COMPARTMENTS OF THE THIGH 

The intermuscular septum divides the thigh is divided into three 

compartments by the medial, lateral and posterior septum. The anterior 

compartment of the thigh contains quadriceps femoris, iliacus, psoas, 

pectineus and Sartorius muscles. Femoral artery and vein are the 

important neurovascular structures in the anterior compartment. 
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The posterior compartment contains biceps femoris, 

semimembranosus, semitendinosus and adductor magnus. The profunda 

femoris artery, sciatic nerve, posterior femoral cutaneous nerve are the 

important neurovascular structures in the posterior compartment. 

The medial compartment contains adductor brevis, adductor 

longus, adductor magnus and gracilis. The profunda femoris artery, 

obturator artery and obturator nerve are the important neurovascular 

structures in the medial compartment. 
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MODE OF DISPLACEMENT: 

In fractures of the proximal shaft, the proximal fragment assumes a 

position of flexion due to iliopsoas, abduction due to abductora and 

lateral rotation by the short external rotators. In fractures in the mid shaft 

the effect is less extreme   
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The origin of the vastus lateralis is proximal and just distal to the 

gluteus medius insertion. The vastus intermedius originate from the 

anterior and lateral femur along the diaphysis. The vastus medialis 

originate from the medial and posteromedial portions of the femur. The 

gastrocnemius originates from the posterior aspect of the femoral 

condyles. 
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NEUROVASCULAR STRUCTURES: 

The external iliac artery becomes the femoral artery and it passes 

behind the inguinal ligament. It enters the anterior compartment in the 

femoral triangle. The medial and lateral circumflex femoral artery arises 

from the profunda femoral artery and it also gives rise to many 

perforating branches along the length of the femur. The femoral artery 

pass through the hiatus of the adductor magnus. 

 FEMUR - BLOOD SUPPLY:  

The primary nutrient vessels and small periosteal vessels are the 

major blood supply to the femur. The nutrient arteries arise as branches of 

the profonda femoris perforating arteries. It was described by Laing in a 

barium sulphate inection study of adult femurs.  In the study, in four 

specimens two nutrient arteries were present and in six specimens only 

one artery supplied the shaft of femur. The nutrient entry was found to 

enter the linea aspera and branched proximally and distally to supply the 

medullary cavity in all the cases. It should not be stripped of its muscular 

attachments to preserve the nutrient vessel. 

. 
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PAEDIATRIC FEMORAL FRACTURES   

AN OVER VIEW 

 

PAEDIATRIC FEMORAL SHAFT FRACTURES: 

Fractures of the shaft of femur are common and it represents about 

1.6% of all bony injuries in children. It is more common in boys. 

FEMORAL SHAFT FRACTURES – ANATOMY 

The bimodal distribution of femoral fractures is due to increase in 

the strength of bone in adolescent period. In childhood the femur is 

relatively weak and fracture easily occurs when sustained injury. High 

velocity trauma is necessary to reach the stress to create fracture in 

adolescent children. 

MECHANISM OF INJURY: 

Road traffic accidents accounts for 90% of femur fractures in the 

paediatric age group. High energy trauma is required to produce unstable 

fractures. In walking age group non accidental trauma is the common 

cause of femur fractures. Self fall while playing also results in fractures 

and pathological fractures are very rare in young children. Femoral shaft 

fracture should be considered in a child with no history of trauma or child 
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abuse in child with osteogenesis imperfecta. Stress fractures are also 

commonly seen in adolescents encountering while playing. 

In the age group of 1-4 years, femoral fractures are also caused by child 

abuse and it accounts for about 80% of femoral fractures. It is more 

common in the children younger than 18 months.  

DIAGNOSIS: 

In case of polytrauma or head injury or non ambulatory patients the 

diagnosis of fracture is difficult. A physical examination is necessary to 

document the presence of fracture. In isolated femur fractures 

hypotension rarely occurs. Waddells triad of femur fracture, intra 

abdominal or intrathoracic injury and head injury are associated with high 

velocity automobile injuries.  The multi system injury should be 

suspected when the hematocrit value is less than 30%. 

CLINICAL FEATURES: 

Shortening usually occurs at the time of trauma in femur fracture 

and it is unacceptable when it is more than 3 cm. Swelling and 

tenderness, deformity with associated shortening is seen and careful 

examination to be done to evaluate any ipsilateral neck of femur fracture, 

intertrochanter fracture and dislocation of the hip. 
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Neurological examination of the affected limb should be done and 

compared to the controlateral side.   

RADIOGRAPHIC FINDINGS: 

Injury to the adjacent structures are common and hence 

radiographic evaluation of the femur, hip and knee should be considered.  

Anteroposterior x ray of femur is valuable, because there may be 

associated fractures of the neck of femur, intertrochanteric fractures and 

physeal injuries of proximal femur. In case of distal femur fractures there 

may be associated injuries to the knee, ligament injury, meniscal tear and 

associated tibia fracture. 

The alignment in three planes rotational, frontal and transverse are 

also evaluated in the radiographs. 

CLASSIFICATION: 

The femoral fractures are classified as  

- Comminuted or noncommunited  

- Transverse, spiral or short oblique fractures 

- Open or closed fractures 
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Gustilo Anderson system is used to classify the open fractures of 

the femur. For closed fractures winquist and Hansen classification is 

used. 

In children most common type of femur fracture is simple 

transverse, closed noncomminuted fracture. Most common pattern seen in 

the children is transverse fracture. 

In case of proximal shaft fracture, the proximal segment lies in 

flexion, abduction and external rotation. In case of distal femur fracture, 

the extension deformity is produced by the pull of the gastrocnemius 

muscle. 

WINQUIST AND HANSEN CLASSIFICATION 
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TREATMENT OF SHAFT OF FEMUR FRACTURES IN 

CHILDREN: 

The treatment is based on two criteria – age and pattern of the 

fracture. The other factors includes associated injuries and mechanism of 

injury. 

The seven principles in the treatment of paediatric femoral shaft 

fracture outlined by Dameron and Thompson are. 

1. The simplest form of satisfactory treatment is the best. 

2. The initial treatment should be permanent treatment whenever 

possible. 

3. Perfect anatomical reduction is not essential for perfect 

function. 

4. Restoration of alignment is more important than position of 

fragments with respect to one another. 

5. More potential growth equals more probable restoration of 

normal architecture because of remodelling. 

6. Over treatment in usually worse than under treatment. 
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There are several treatments  available for the fractures of shaft of femur 

in paediatric age. 

Table 1: Treatment option for femoral shaft fractures in children and 

adolescents. 

Age Treatment 

Birth to 24 months Pavlik harness (newborn to 6 month) 

Immediate spica cast 

Traction -spica cast 

24 months to 5 years Immediate spica cast Traction  spica cast   

External fixation (rare) 

Flexible IM Rod (rare) 

6-11 years Traction spica cast Flexible IM rod 

Compression plate 

External fixation 

12 year to maturity Flexible IM rod. Compression plate Locked 

IM rod 

External fixation. 

In children age 0 to 6 months: 

- Usually the fractures in the infants are usually stable due to thick 

periosteum. 

- Pavlik harness is usually recommended for stable proximal and 
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mid shaft fractures. It has several advantages with a union rate 

averaging 5 weeks. 

Advantages: 

- It include ease of application without sedation or anaesthesia, less 

hospital stay duration and able to adjust the harness when fracture 

manipulation is required, absence of skin irritation usually 

associated with casting. 

- Monitoring should be done when excessive flexion of hip in the 

presence of swollen thigh as it compress the femoral nerve. 

Disadvantages: 

- The reduction achieved by pavlik harness is not anatomic and it 

depends on the remodelling nature of the paediatric femur. 

- For fractures with excessive shortening of 1-2 cm or angulation 

upto 30 degree, spica casting is required. 

In children aged 7 months to 5 years: 

 Closed reduction and spica casting is the treatment of 

choice when the shortening is limited to 2-3cm and the fracture is a 

simple and stable fracture. 
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- For children with shortening more than 3 cm and angulation more 

than 30 degrees skin or skeletal traction is recommended. 

- For open fractures application of external fixation is recommended. 

- Intramedullary rods, internal fixation or external fixation, casting 

are the definitive treatment available and treatment depends on the 

type of fracture. 

- For fractures in the mid shaft in the age group of 5-11 years 

intramedullary nailing is the treatment of choice. 

- For length unstable fractures and fractures in the proximal and 

distal third of the femoral shaft submusclar plating can be done. 

- Spica casting in this age group has various disadvantages like knee 

stiffness, long duration of hospital stay. It cannot be applied in 

severely comminuted and unstable fractures. 

In children aged 11 years to skeletal maturity: 

In the preadolescent and in adolescent age group trochanteric entry, 

locked intramedullary nailing is the prime mode of treatment for the 

stable fractures. 
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For unstable fractures submuscular plating may be considered. In 

older children use of intramedullary nail give rise to many complications 

even though the results are excellent. Hence locked intramedullary 

nailing is preferred in obese children and for children aged 13 years to 

skeletal maturity. 

PAVLIK HARNESS: 

 It is ideal for fractures in the proximal or midshaft femoral 

fractures.  It is applied with hip in moderate flexion and abduction. Limb 

length discrepancy can occur with a acceptable shortening of 1 cm. Pain 

is seen with patients with pavlik harness  when compared with children 

with spica cast. Skin irritaion is less common. 
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SPICA CAST: 

For isolated fracture shaft of femur in the paediatric age group less 

than 6 years spica cast is the best treatment option unless there is no 

shortening of more than 2 cm and swelling in the thigh region. 

In a study by Cassinelli et al he demonstrated all children less than 

2 years of age and 86.5% of children in the age 2 to 5 years had 

acceptable alignment parameters. 

Low cost, excellent safety and high rate of good results with 

acceptable angulation, limb length, healing time are the advantages of 

spica casting. 

Disadvantages include poor hygiene, transportation of the child and 

cast intolerance by the child. 

The hip spica can be applied with hip and knee flexed to 90 

degrees. Shortening of about 2.5cm is acceptable but when the shortening 

is more than 3cm traction will be useful in comparison with spica casting. 

Compartment syndrome may occur in rare cases. Recently hip spica cast 

is applied with hip and knee in extension of and the about 45 degrees and 

the foot cut out to prevent excessive shortening. 
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The position of hip spica cast is based on the position of fracture. 

In proximal femur fracture the hip is more flexed. 

 

A comparison study was conducted by Flynn et al by comparing 

traditional spica casting with the walking cast and the results were almost 

similar except that the burden for parents decreased in children with 

walking cast. In toddlers the walking spica is considered the best 

treatment for low energy femur fractures. 

The walking hip spica is applied with knee and hip in 45 degrees of 

flexion and 15 degree externally rotated. It is usually worn for 4 to 8 

weeks. 
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The acceptable range of angulations in coronal and saggital planes 

as well as shortening varies with different age groups (Table 2). 

Table 2: ACCEPTABLE ANGULATION IN FRACTURE SHAFT 

OF FEMUR IN PAEDIATRIC AGE 

Age 
Varus / Valgus 

(Degree) 

Anterior /Posterior 

(Degree) 

Shortening 

(mm) 

Birth to 2 years 30 30 15 

2-5 years 15 20 20 

6-10 years 10 15 15 

11yearsto 

Maturity 
5 10 10 

 

TRACTION: 

In case of length unstable fractures and nonoperative treatment is 

planned traction can be applied with knee in 45 degree flexion.  

For children more than 12 years skeletal traction then spica casting 

is not recommended due to the risk of angulation. The distal femur is the 

site of choice for the application of traction pin. 
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FLEXIBLE INTRAMEDULLARY NAIL: 

It is the standard treatment for fractures of femur in the mid shaft in 

the age group of 5 to 11 years. This elastic nail system is gaining 

popularity due to its safety and ease of implant removal. It offers good 

fixation along with enough stress at the fracture site for callus formation, 

easy insertion and easy removal. These are less expensive and easy to 

perform. 

Principle of ESIN 

The principle of ESIN is based on the symmetrical bracing action 

of two elastic nails inserted into the metaphysis and each of which bears 

against the inner bone at 3 points and provides 
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- Axial stability 

- Flexural stability 

- Rotational stability 

- Translational stability 

Prebend the elastic nail before insertion and during insertion into 

the medullary canal, within the bone the nail become straighten by the 

medullary canal. The elastic deformation nature of the nail tend to 

angulate the fracture in the desired direction. This is counteracted by the 

second nail of same diameter and balance the first nail with an equal but 

opposite direction. 

These two intramedullary elastic nails acts complimentarily and 

stabilise the fracture. Although the fixation is not stable it provides 

angular, rotational stability and resulting in abundant callus formation. It 

has been distinguished from the Enders nail that are not sufficiently 

elastic in nature. 

Prerequisites for fracture stability by elastic nails. 

1.  Prebend the nail and the apex should be at the fracture site.  

2. The diameter of both the nails should be same 

3. The nails should be bent and it should be equally bent 
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4. The diameter of the nail to be inserted is atleast 40% of the internal 

diameter of the medullary canal. 

5. The cortical contact by the nail should be maximum at the fracture 

site in opposite directions. 

INDICATIONS: 

1. Fracture shaft of femur in children older than 5 years -11 years. 

2. Patients with fracture shaft of femur with multiple system injury 

and multiple fractures. 

3. In children aged less than 5 years who is not suitable for closed 

reduction and early hip spica 

CONTRAINDICATIONS: 

1. Severely comminuted fractures 

2. Intra articular fractures. 

3. Complex femoral fractures, particularly in the age group (15-16 

years) 

4. Supracondylar fracture femur. 

5. Compound fractures more than grade 1 
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Due to lack of rigid fixation it cannot be used in length unstable 

fractures as it results in angulation and shortening. Pain and muscle 

spasm in the early postoperative period is also common. The nailing 

technique can be performed with either stainless steel nail or titanium 

nail. Titanium nail of size 4mm can impart torsional stability regardless 

of the fracture pattern. 

Prebending the nail is important so that the apex of the nail is at the 

fracture site and the balancing of nails occurs to prevent bending and 

control rotation. Anterior angulation is less likely when atleast one nail 

has its tip pointing anteriorly ans such that the nail is in procuravatum. 
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Retrograde nailing is preferred over antegrade nail entry. The 

advantage of proximal insertion is decrease in knee stiffness 

postoperatively. Carey and galpin recommended antegrade 

transtrochanteric approach without growth arrest and osteonecrosis of the 

proximal femur. 

Complications: 

- Angular malunion 

- Nail site infection 

- Knee stiffness  

- Shortening 

Recent studies demonstrated that retrograde insertion provides better 

stability than antegrade insertion for distal femoral shaft fractures.  

Endcap has been used in length unstable fractures. 

EXTERNAL FIXATORS: 

Application of external fixator is the method of choice in patients 

with severe soft tissue injury and in head injury, polytrauma patients. In 

proximal or more distal femur fractures application of external fixator is 

very useful, where other options are limited. 
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INTRAMEDULLARY NAILING: 

Antegrade nailing in shaft of femur fracture results in osteonecrosis 

due to the entry point in the piriformis fossa. In adolescents the femoral 

fractures are best treated with intramedullary fixation with lateral 

trochanteric entry point. In length unstable fractures to maintain length 

and rotational alignment interlocking nailing is the treatment of choice. 

The main advantage is angulation or rotational deformity rarely occurs, it 

maintains length, prevents malunion, non-union and early mobilisation 

can be started earlier, less duration of hospital stay and it can be 

effectively used in open fractures in adolescents either as delayed or 

primary treatment. 
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PLATE FIXATION: 

Plating can be used in length unstable fractures and pathological 

fractures as it maintains the length, vascularity and facilitate bone 

healing.  The advantage is that open biopsy with bone grafting can be 

done in case of fractures of distal femur with bone loss. 

Implant failure and refracture after implant removal are the 

significant complications. 

Plate removal is also difficult because extensive dissection is 

needed for the removal of implant. 
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COMPLICATIONS IN SHAFT OF FEMUR FRACTURES: 

LIMB LENGTH DISCREPANCY: 

It is the most common complication seen in paediatric fractures of femur. 

- It is due to overriding of the fragments at union. The acceleration 

of growth occurs to make up the difference but often the 

acceleration continues and over growth occurs. 

- The growth acceleration in the femoral fractures is due to many 

factors. 

- Age, sex, type of fracture, level of fracture, the amount of over 

riding of the fracture fragments. 

- Fractures in the proximal third of femur and comminuted oblique 

fractures are also associated with the growth acceleration. 

ANGULAR DEFORMITY: 

- The deformity is also occurs but to lesser degree and this usually 

remodels with growth. 

- In a study by Wallace and Hoffman stated that 74% of the 

remodelling occurs is physeal and remodelling occurs lesser at the 

fracture site. 
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- Anterior and posterior remodelling in the femur occurs more 

rapidly this is due to the fact that angular remodelling occurs in the 

direction of motion. 

- Remodelling of a varus and valgus deformity occurs more slowly. 

- In infants the acceptable varus angulation is 10 to 15 degrees and 

acceptable valgus angulation is 20to 30 degrees and 15 to 20 

degrees in older children. 

ROTATIONAL DEFORMITY: 

In paediatric femoral fractures rotational deformities of 10 to more 

than 30 degrees may occurs. 

In a study by Malkavi et al observed that asymptomatic rotational 

deformities of less than 10 degrees in two thirds of 31 patients. 

Rotational deformity of upto 25 degrees is well tolerable in 

children. But when the deformity is more than 25 degrees it may produce 

symptoms and spontaneous resolution will not occur. 

Torsional deformity is significant when a difference of more than 

10 degree in comparison with the normal limb. 
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The aim is to reduce the angular deformity to less than 10 degrees 

based on alignment of the proximal and distal femur. 

DELAYED UNION 

- In paediatric femoral fractures the occurrence of delayed union is 

rare.  

- Due to the rapid rate of healing, in infants fracture union is 

achieved in 2 to 3 weeks. 

- For children under 5 years of the average time for fracture healing 

is 4 to 6 weeks 

- For children aged 5 to 10 years the time required for fracture 

healing is 8 to 10 weeks. 

- The mean time for healing in children of aged 15 years is about 13 

weeks. 

- The delayed union in a child is best treated by cast immobilisation 

with bone grafting till callus formation occurs radiologically. 

NONUNION: 

- It is usually rare in paediatric femoral fractures. But it occurs in 

infected cases, fractures with bone loss and in adolescents. 
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- For non-union fractures bone grafting with plating is recommended 

and the union is usually achieved in 6 to 9 months. 

MUSCLE WEAKNESS 

- Quadriceps weakness occurs in about 30 % of patients and thigh 

atrophy of about 1cm is also seen in paediatric femoral fractures. 

- Severe contracture of the quadriceps requires quadriceps plasty. 

INFECTION: 

- During the first week of injury fever is commonly associated with 

femoral fractures. 

- Persistent of fever more than one week indicates infection. 

- Pin tract infections are common in patients with skeletal traction. 

- The infection is superficial in most of the cases and usually 

resolved with antibiotics. 

- In severe cases a ring sequestrum may form that requires surgical 

debridement. 
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NEUROVASCULAR INJURY: 

- They are less commonly associated with femoral fractures in 

children. 

- Neurovascular injuries are most frequently seen in salter harris 

physeal fractures of the distal femur or metaphyseal fractures 

- Direct trauma may damage the sciatic nerve, femoral nerve in case 

of open fractures. 

- In a study by Weiss et et al reported peroneal nerve palsies in 

patients with spica casting. It usually recovers with time and if 

recovery is not achieved in 4 to 6 months nerve exploration is 

needed. 
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REVIEW OF LITERATURE 

 

Femoral shaft fractures constitute to less than 2% of all paediatric 

fractures but the choice of treatment has remained a constant challenge. 

In the past decades, conservative treatment was the preferred method for 

the treatment of diaphyseal fractures in children and young adolescents. 

However, to avoid the effects of prolonged immobilization and to reduce 

the loss of school days the operative approach has been gaining 

popularity recently. 

In 1890 spica cast was introduced for the first time at John Hopkins 

hospital and the surgeons considered casting technique as the standard 

treatment for all femoral fractures in children irrespective of age. Traction 

was also applied and splinting done in extension. Joint stiffness occurs 

and the incidence of delayed union was less. 

Recently various treatment options such as external fixation, 

plating, elastic intramedullary nails and locked intramedullary nailing are 

available for treating the femoral fractures in children. 

In 1968 Rush Iv1 studied about 211 cases of femoral fractures in 

children and he found that rigid nails which were tightly impacted at the 
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isthmus might not provide stable fixation of the fracture. Hence the 

curved rod driven into the lateral condyles to enhances fixation. 

In a study by Gross rh et al2 in 72 patients in the age group of 5-19 

years the femoral shaft fractures were initially treated with casting 

technique. The fractures in adolescent children were difficult to manage 

conservatively and intramedullary fixation is ideal in that fractures. 

In 1988 a study by Ligier et al3 in femoral shaft fractures in 

children in the age group of 5-16 years found that elastic stable 

intramedullary nail gives better stability to fracture in comparison with 

the conservative treatment. 

In 1994 Heinreich et al4 showed that results obtained using flexible 

intramedullary nails in stabilization of paediatric diaphyseal femur 

fractures are good in comparison with the conservative treatment. 

In 1995 Canale et al5 reported that internal fixation with plating in 

paediatric femoral in the age group of 5-10 years results in limb length 

discrepancy. Antegrade intramedullary fixation using nail also results in 

growth arrest due to injury to the trochanteric epiphysis and also leads to 

valgus deformity. 
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In 1995, Mileski et al6 observed flexible intramedullary nails has 

advantages when compared to the reamed nails. In reamed nailing the 

chance of injury to the base of femoral neck is high, but in flexible 

nailing during insertion of nail retinacular vessels were avoided. 

In 1996 Skav su et al7 compared the rigid IM nailing and flexible 

nailing in 52 femoral shaft fractures and found that limb length 

discrepancies and valgus deformity of hip is more in rigid nailing. 

 A study was conducted by J.M.Flynn et al8 between 1996 and 

2003 in 6 institutions in the United States and France about titanium 

elastic nailing. Full information was available concerning 230 fractures, 

of which the outcome was excellent in 150 (65%), satisfactory in 57 

(25%), and poor in 23(10%).  

In 1997 Bar on et al9 compared the use of flexible IM nailin 

paediatric femoral fractures and treating the fractures with the use of 

external fixator and demonstrated that full weight bearing, full range of 

movement was achieved earlier in patients who were operated with 

flexible nail. 

In studies conducted by Crempke et al10 and Lee SS et al in 2001 

confirmed that flexible nails has more advantages than other surgical 

techniques in the treatment of paediatric femoral fractures. 
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In a study in 2003, Aksoy et al11 compared the results of patients 

with femoral fractures treated with compression plating and flexible 

intramedullary nailing in 36 patients. He observed that fracture union 

time, duration of surgery all were less when compared with patients who 

undergone surgery with plating. 

 

 

 

  



 
 

48 
 

MATERIALS AND METHODS 

In this study, 20 children in the age group between 5-11 years 

comprising  12 male children and 8 female children with fracture shaft of 

femur were treated with titanium elastic nail in The Institute of 

orthopaedics and Traumatology at Coimbatore medical college hospital 

from November 2016 to September 2018. 

This is a prospective study and children with simple diaphyseal 

fractures were included. A complete examination of all the children with 

fracture was done both clinically and radiologically and brief history of 

the patient was recorded. Plain X ray of femur both AP and lateral view 

were taken. In polytrauma cases the associated injuries were treated 

accordingly. Fracture was initially immobilised with Thomas splint or 

above knee slab.  

INCLUSION CRITERIA: 

 Age between 5- 11 years 

 Diaphyseal fractures  

  Simple fractures  

  Polytrauma  

  Compound Grade I 
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EXCLUSION CRITERIA: 

 Metaphyseal fractures  

 Comminuted fractures 

 Compound fractures except Grade I 

 Pathological fractures   

 Patients not willing to participate in the study (who refused to 

consent). 

TITANIUM ELASTIC NAIL SYSTEM 

Titanium nail is used in the treatment of diaphyseal fractures of 

femur in the paediatric age group because of its flexible nature. 

According to Ligier et al titanium nails allowed greater elasticity than 

steel nail. Titanium nails can be accurately contoured and when it inserted 

properly it provides excellent axial and lateral stability in diaphyseal 

fractures of long bones. 

Preoperative planning: 

Titanium elastic nails are available in various diameters 2, 2.5, 3, 

3.5 and 4mm. colour codes are available for easy identification of the 

nails. 
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The following nails are commonly used in the paediatric age group 

 

The bending forces are equal when the nails of same diameter are 

used.  

MEASUREMENT OF NAIL DIAMETER: 

Diameter of the nail = 0.4* minimum diameter of the isthmus of 

femur 

The diameter of the nail should not be more than 40%of the width 

of the medullary canal at the isthmus. 

PROCEDURE: 

1. Patient position 

Under general anaesthesia or spinal anaesthesia patient in supine 

position and in traction table parts painted and draped. Radiolucent 

table was used and image intensifier placed on the opposite side of 

the affected femur and check for AP and lateral view of the femur. 
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C arm is placed so that the surgeon can access both medial and 

lateral aspects of the femur. After achieving reduction manually or 

using F clamp fracture reduction is confirmed using C arm in both 

AP and lateral views. 

 

RADIOLUCENT TABLE 
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FRACTURE TABLE 

 

2. Prebending the nail  

Before inserting the nail, prebending the nail should be done. 

Prebend the nail so that the bow shape is at the apex of the fracture 

site and the nail tip pointing towards the concave side of the nail. 

The apex of the nail is at a distance three times the diameter of the 

bone.  

Generally a gentle 30 degree bend is placed in the nail. Placing the 

bend at the level of fracture site produces a spring effect. The 

spread of the nails in opposite direction provides a prestressed 

fixation which increases resistance to bending. 
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The opposite bends of the two rods at the level of fracture 

significantly increase resistance to varus and valgus stress, as well 

as torsion. 

Sagan et al demonstated that sagittal plane configuration should be 

considered as well. An apex posterior bend in one of the nails, with 

the nail pointing anteriorly in the proximal femur, resists apex 

anterior malunion. 

 

3. Entry point of the Nail  

A skin incision is made on the medial and lateral aspect of the 

distal thigh 2-3 cm proximal to the insertion site. The entry point is 

made using bone awl and a hole is then made in the cortex of the 

bone 2.5-3 cm proximal to the distal femoral physis. The bone awl 

is then angled at 45 degree to facilitate the free passage of the nail 
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4. Insertion of the nail   

 The nail is then advanced to the fracture site. Both medial and 

lateral nails are inserted and advanced to the level of fracture. The 

position of the nails are confirmed using C arm image intensifier.  
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5. Fracture reduction 

After achieving reduction using F clamp position confirmed under 

C arm in both AP and lateral views. The nail is then advanced into 

the proximal segment. 

 

Under c arm guidance, note the nail which will be most difficult to 

cross the fracture site and that nail should be passed first. If the 

easier nail is passed first it stabilise the fracture segments such that 

the second nail cannot be passed easily. The two nails are then 

advanced into the proximal segment. The tip of one nail is driven 

towards the femoral neck and the other nail towards the greater 

trochanter. On the lateral view the tip of one nail should point 

anteriorly. 
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6. Advancement of the nail 

The nails are pulled back approximately 2 cm, the end of each nail 

is cut and then driven back into the femur. The tip of the nail 

should lie adjacent to the bone of the distal femoral metaphysis, to 

allow easy removal once the fracture is healed. The tip should not 

be bent more as this will irritate surrounding tissues. 

Any deformity can be corrected by rotation of the nail. In case of 

length unstable fractures, an endcap shown to confer increased 

stability and it lessen the risk of shortening and nail backout. 

Wound closed in layers and sterile dressing applied. In case of 

unstable fractures above knee slab was applied in our study. 

POST OPERATIVE PROTOCOL: 

For stable fractures a knee mobilise is useful in the early 

postoperative days to decrease pain and quadriceps spasm. For unstable 

fractures walking spica is recommended for about 4-6 weeks until callus 

formation is visible radiologically. 

For length stable fractures touchdown weight bearing started as 

soon as when the patient is comfortable and knee mobilisation and 

quadriceps strengthening exercises can be started. Sutures were removed 
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on 12th postoperative day. In all cases post- operative X-rays both 

anteroposterior and lateral views were taken and patients underwent 

regular follow-up in the OPD for clinical and radiological evaluation in 

the immediate post-operative period. X rays were taken at 6, 10, 14 

weeks. Full weight bearing is generally tolerated by 6 weeks. The nails 

can be removed 6-12 months after injury when the fracture is fully healed 

C ARM PICTURES: 
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COMPLICATIONS: 

DIAMETER OF THE NAIL: 

The diameter of the nail should be selected to corresponding 40% 

narrowest medullary space. Axial deformity occurs if there is a difference 

in nail thickness. 

PROPERTIES: 

In elastic stable nail system 3 point support principle is used. In 

rigid nails that are locked by means of screws for axial as well as 

rotational instability. But ESIN lacks this principle. 

CORK SCREW PHENOMENON  

During fracture reduction while advancing the second nail it has to 

rotate more than 180 degrees that lead to one nail being wind around 

other this is called  “ corkscrew phenomenon‘.  

-PROXIMAL MIGRATION OF NAIL 

-ENTRY POINT 

If the entry point is close to the epiphysis it may cause damage to the 

growth plate. 

If it is in the diaphysis it can lead to muscle irritation. 
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FOLLOW UP: 

After surgery the child was followed up for a period of 12 to 18 

months.  In case of unstable fractures the limb was immobilised with 

above knee slab. Once the pain got settled quadriceps strengthening 

exercise started. 

Partial weight bearing was started once the callus is visible on the 

radiographs and knee mobilising exercise also started. 

Union occurred by secondary healing and once there is a radiological 

evidence of callus formation full weight bearing was started after 6 to 8 

weeks. 

Follow up x rays were taken at 6, 10, 14 weeks postoperatively and 

analysed for any coronal or saggital malalignment. 

Range of motion of the knee, limb length discrepancy and degree 

of pain were documented. 

Once the fracture union occurred radiologically and clinically 

implant removal done usually ranges from 6 months to one year. 
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The patients were followed till the union of fracture has occurred 

and the follow up period ranges from 6 months to 18 months and 

evaluated both clinically and radiologically. The results were evaluated 

based on TENS SCORING SYSTEM used by Flynn et al 

Table 3: Flynn et al Score 

Parameter Excellent Satisfactory Poor 

Limb length 

Inequality 
< 1 Cm < 2 Cm >2 Cm 

Mal alignment   

( varus / valgus 

angulation) 

Upto 5 

Degree 

5-10 Degre

e 
>10 Degree 

Pain None None Present 

Complication None Minor 

Major complication 

and or lasting 

morbidity 
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RESULTS 
 

Table 4: Age wise distribution 

Age in years No of cases Percentage 

5-7 years 8 40% 

8-10 years 9 40% 

11 years 3 20% 

 

 

 
Most of the patients were in the age group of 8-10 years (40%) and 

8 patients were in the age group of 5-7 years (40%). The younger patient 

was 5 years and the oldest was 11 years. 

8 CASES

9 CASES

3 CASES

0

AGE WISE DISTRIBUTION

5-7 years

8-10 years

11 years



 
 

63 
 

Table 5: sex wise distribution 

Sex No of cases Percentage 

Males 12 60% 

Females 8 40% 

 

 

 

Majority of the patients who sustained fracture (60%) were males 

when compared to female patients (40%). 

  

12 CASES

8 CASES

0 0

SEX WISE  DISTRIBUTION

males

females
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Table 6: Side involved 

Side No of cases Percentage 

Right 11 55% 

Left 9 45% 

 

SIDE INVOLVED 

 

In our study right side (55%) is more commonly involved than left 

side (45%). 

  

11 CASES

9 CASES

0 0

RIGHT

LEFT
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Table 7: Mechanism of injury 

Mechanism of injury No of cases Percentage 

Road traffic accident 18 90% 

Self fall 2 10% 

 

 

In our study most of the children sustained fracture due to road traffic 

accidents 90% and 2 patients sustained fracture due to self fall. 

  

18 CASES

2 CASES

0 0

MECHANISM OF INJURY

RTA

SELF FALL
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Table 8: Fracture type 

Type No of cases Percentage 

Closed fracture 20 100% 

Open fracture - - 

 

 

All the patients who sustained fracture were closed fracture (100%) 

in our study. 

  

20 CASES

000

FRACTURE TYPE

CLOSED FRACTURE

OPEN FRACTURE
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Table 9: site of fracture  

Site No of cases Percentage 

Proximal 1/3 and middle 

1/3 junction 
3 15% 

Middle 1/3 15 75% 

Middle 1/3 and distal 1/3 

junction 
2 10% 

 

 

In our study in majority of the patients fracture occurred in middle 

1/3 – 15 cases (75%) and in  3 cases fracture occurred in proximal and 

middle 1/3 junction and in middle 1/3 and 2 cases in the middle 1/3 and 

distal 1/3 junction.  

  

3 CASES

15 CASES

2 CASES 0

SITE OF FRACTURE

PROX 1/3 AND MID 1/3

MID 1/3

MID 1/3 AND DIST 1/3
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Table 10:  Pattern of fracture 

Pattern No of cases Percentage 

Transverse 17 85% 

Oblique 2 10% 

Spiral 1 5% 

 

 

 

Transverse fracture is the most common pattern seen in 17 cases 

and oblique fracture occurred in 2 cases and spiral fracture occurred in 

one patient 

  

17 CASES

2 CASES

1 CASE

0

PATTERN OF FRACTURE

TRANSVERSE

OBLIQUE

SPIRAL
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Table 11: Injuries associated 

Injuries associated No of cases Percentage 

Ipsilateral tibia fracture 2 10% 

Ipsilateral forearm fracture 1 5% 

Head injury - - 

 

 

Ipsilateral fracture occurred in two cases (10%) and of these one 

case treated surgically with TENS and one case treated conservatively. In 

one case ipsilateral foreram fracture occurred which was treated 

conservatively. 

 

  

2 CASES

1 CASE

0 0

INJURIES ASSOCIATED

IPSILATERAL TIBIA FRACTURE

IPSILATERAL FOREARM
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Table 12: Interval between trauma and surgery 

Time interval No of cases Percentage 

< 7 days 6 30% 

>7 days 14 70% 

 

 

Surgery was done in less than 7 days for 30% of cases and more 

than 7 days for 70% of cases. 
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14 CASES

0 0

INTERVAL BETWEEN TRAUMA AND 
SURGERY
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Table 13: Reduction technique used during surgery: 

Reduction technique No of cases Percentage 

Closed 17 85% 

Open 3 15% 

 

 

In our study open reduction was done only in 3 (15%) cases and 

closed reduction was done in 17 cases (85%) during surgery. 

 

  

17 CASES

3 CASES

0 0

REDUCTION TECHNIQUE USED DURING 
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Table 14: site of nail entry: 

Site No of cases Percentage 

Retrograde 19 95% 

Antegrade 1 5% 

 

 

Out of 20 cases retrograde nailing was done in majority of the 

cases (95%) and antegrade nailing was done in one patient. 

  

19  CASES

1 CASE 00

SITE OF NAIL ENTRY

RETROGRADE

ANTEGRADE
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Table 15: Immobilisation technique - postoperatively 

Immobilisation 

technique 
No of cases Percentage 

Above knee slab 16 80% 

No immobilisation 4 20% 

 

 

 

Above knee slab was applied in most of the cases 80% for postoperative 

immobilisation for 1 week. For unstable fractures immobilisation was 

continued for 4 weeks and for stable fractures above knee slab was 

continued till one week postoperatively. 

 

16

4

0 0

IMMOBILISATION TECHNIQUE 
POSTOPERATIVELY

ABOVE KNEE SLAB

NO IMMOBILISATION
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Table 16: Time for fracture union 

Time for fracture union No of cases Percentage 

8 weeks 1 5% 

8-12 weeks 4 20% 

>12 weeks 15 75% 

 

 

 

In our study fracture union was achieved in 15 cases (75%) in more 

than 12 weeks. In 4 cases (20%) union was achieved around 8-12 weeks. 

In one case union was achieved at 8 weeks postoperatively. 

 

1 CASE

4 CASES

15 CASES

0

TIME FOR FRACTURE UNION

8 WEEKS

8-12 WEEKS
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Table 17: Duration of stay in hospital 

Duration No of cases Percentage 

< 7 days 2 10% 

7-14 days 16 80% 

>14 days 2 10% 

 

 

 

In our study majority of the patients stayed in the hospital for 7-14 

days and 2 patients stayed in hospital for more than 2 weeks for the 

treatment of raw area in the ipsilateral limb. 
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Table 18: COMPLICATIONS ENCOUNTERED IN OUR STUDY: 

COMPLICATIONS NO OF CASES PERCENTAGE 

Pain  19 95% 

Nail site infection 9 45% 

Knee stiffness 2 10% 

Limb length 

discrepancy 

1 5% 

Malunion  - - 

Non-union  - - 

Refracture  - - 

 

Pain was the major complaint in majority of the patients (19) in the 

early postoperative period which was treated with analgesics. Pain 

decreased after one week in most of the cases. Knee stiffness was also 

seen in 2 patients and full range of movements achieved by knee 

mobilisation and physiotheraphy.  

Nail site infection occurred in 9 cases which was treated with 

antibiotics and infection get settled in all the cases. The tip of the nail was 

kept outside in all these cases and in the remaining cases (11) the nail tip 
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was buried inside the skin and sutured. No infection has occurred in all 

these cases. 

Limb length discrepancy of about 1cm occurred in one case. In the 

same patient ipsilateral tibia fracture occurred and TENS nailing was 

done. There was no limb length discrepancy in the remaining cases. 

Delayed union and non-union: 

In our study no cases of delayed union and non-union occurred. 

No cases of malunion with varus or valgus angulation occurred in 

this study. 

 
The results were found to be excellent using Flynn et al score. 

 
Table 19 : Results and outcome from our study is as follows: 

OUTCOME NO OF PATIENTS 

Excellent 8 

Satisfactory 10 

Poor 2 
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DISCUSSION 

 

Paediatric femoral shaft fractures are one of the common paediatric 

injuries treated by the orthopaedic surgeon in emergency. The femoral 

shaft fractures in adults are mostly treated by surgical methods while in 

paediatric cases mainly conservative treatments are adopted due to better 

acceptance by the parents and children.  

Recently the flexible intramedullary nail (FIN) also known as 

elastic stable intramedullary nails (ESIN) is an ideal treatment for 

paediatric femoral shaft fractures. To prevent the effects of prolonged 

immobilization due to casting and to reduce the loss of school days the 

operative approach has been gaining popularity for the last two decades 

in comparison to the conservative management. 

Many literature and studies supports the surgical treatment using 

titanium elastic nail as the best and safe method in treating paediatric 

shaft of femur fracture in the age group of 5-11 years. 

For open fractures and severely comminuted fractures fixation 

using external fixator is recommended. Internal fixation using RUSH nail 

and interlocking nail  provide good results  but it may damage the physis 

and blood supply to the femoral head and it may result in avascular 
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necrosis and angulation deformity in children later. They are 

recommended in the age group more than 16 years by avoiding the entry 

point at piriformis fossa. 

Open reduction and internal fixation with plating requires 

extensive soft tissue dissection and implant removal also requires a major 

surgery. 

The ideal treatment for the fracture shaft of femur in the paediatric 

age should provide rotational and angular stability to the fracture, 

controls limb length and alignment. Our study of treating the fracture in 

paediatric age group using TENS fulfills these requirements and the 

results of our study are similar to the previous studies.  

In comparison with the conservative methods like casting and 

traction the tiatanium elastic nail is superior in terms of fracture union, no 

angular deformity and scar acceptance. Patient and parents satisfaction is 

good and implant removal is also an easy procedure when compared to 

other surgical methods. 

For paediatric shaft of femur fracture intervention using titanium 

elastic nail is easier in comparison with Enders nail. Enders nail is 

difficult to use because it is very rigid and difficult when there is a narrow 
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medullary canal. Many studies have shown that the surgical intervention 

with titanium elastic nail in the age group of 5-11 years as a successful 

treatment 

Fracture of the mid shaft of the femur is the commonest site of 

fracture in paediatric age group. It is due to the fact that at the time of 

injury, the patient might have suffered direct impact and axial loading. In 

our study also transverse fracture was the most common type of fracture 

pattern seen as well as seen in other studies. 

In studies conducted by Ligier et al it was demonstrated that 

TENS can be successfully used in oblique and spiral fractures. Two 

oblique and one spiral fracture cases were treated using TENS in our 

study and the functional outcome was good. 

According to Flynn et al and Ligier et al the mean hospitalisation 

was 5-10 days. In our study the duration of hospital stay ranges 7-14 days 

which is comparable with the patients who were treated conservatively 

using casting with an average of 29 days as mentioned in other studies. 

This clearly showed the fact that the decreased hospitalisation has a 

definite advantage of surgical management with TENS in comparison 

with other conservative methods. 
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Limb length discrepancy is a common complication in paediatric 

femur fractures. In our study limb shortening occurred in one case with 

LLD of 1cm. Gait is not significantly affected in the patients and at the 

end of follow up shortening persisted in 1 case. 

Another complication experienced in paediatric femur fracture is 

malunion. In a study by Herdon et al12 7 out of 24 patients developed 

malunion who were treated conservatively. No one developed malunion 

when treated using TENS. 

 In our study no case of malunion of fracture with varus or valgus 

angulation occurs. In another study by Gaplin et al13 2 out of 35 patients 

developed malunion and during final follow up there was good 

improvement in angular deformity. 

Rotational deformity also not occurred in our study. 

Nail entry site infection has occurred in 9 cases in our study. The 

infection was superficial which was treated with antibiotics. Deep 

infection has not occurred in all these cases. The problem was minimized 

by keeping the part of the nail outside is reduced to less than 2.5 cm and 

sutured. 
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Knee stiffness occurred in 13 patients in a study conducted by 

Ligier et al. In our study only two cases had knee stiffness in the early 

postoperative period which was corrected by physiotheraphy. 

Very few complications occurred in the study by Flynn et al in 58 

patients treated with TENS. Implant exit was done at the end of 6th 

month. In their study 2 patients had rotational deformity of about 15 

degree and limb length discrepancy was seen in 6 patients of about  

1-2cm. 

In a study by Buechsenschuetz et al14 it has been documented that 

elastic nails found to be superior regarding union, scar formation and 

overall patient satisfaction when compared to conservative management.  

Narayanan et al15 found elastic nails to be a promising modality 

of fracture management in children. In our study the fracture union and 

patient satisfaction was good with very minimal complications. 

In our study retrograde nailing was done in 19 patients and in one 

case antegrade nailing was done. Recent studies showed that retrograde 

nailing can be done for fractures even for distal 1/3 fractures. 

Khazzam et al16 documented 14 complications in his study- two 

delayed unions, three re-fractures, three cases of malalignment, five nail-
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tip irritations, and one proximal nail migration. In our study no proximal 

migration of nail, refracture or angulation deformity occured.  

 

Table: 20 : Comparison with other studies  

 Our study Flynn et al Ligier et al 

No of cases 20 48 128 

Knee stiffness 2 - 13 

Limb length 

discrepancy 

1 - 7 

Malunion  - 2 14 
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SUMMARY 

 

 In our study twenty patients with diaphyseal fractures of femur 

were treated with titanium elastic nail system between November 

2016 to September 2018 at Institute of Orthopaedics and 

Traumatology at Coimbatore medical college Hospital. 

 In our study children aged between 5 to 11 years were included in 

this study and 60% were boys. 

 Road traffic accidents are the major cause of fractures in this study 

and majority of the fractures were transverse type of fractures. 

 During surgery all patients were placed in supine position and 

closed reduction was done in 17 out of twenty patients. In three 

patients open reduction was done. 

 Retrograde nailing was done in 19 cases and in one case antegrade 

nailing was done. 

 Postoperatively hip and knee mobilisation exercise started in stable 

fracture cases treated with TENS. 
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 The duration of follow up ranges from 6 months to 18 months. The 

average time for union of fractures is 8-14 weeks. 

 Knee stiffness occurred in the early postoperative period in most of 

the patients. 

 Good range of movements of the knee joint is seen in almost all the 

patients during the final follow up. 

 One patient had limb length discrepancy of about 1 cm and at the 

end of follow up shortening persisted in 1 case.  

 Nail site infection seen in 9 cases and all were superficial 

infections. In most patients infections settled with antibiotics. 

Rotational malalignment was not seen in our study. 
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CONCLUSION 

 

Based on our study and results, Titanium elastic nailing System is 

an effective method for the treatment of diaphyseal fractures of paediatric 

femur in the age group between 5 to 11 years. It is cost effective, with 

minimal complications and gives excellent outcome in comparison with 

the conservative management. 
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ILLUSTRATIVE CASES 

CASE 1: 

 Name : Aswin 6/F 

 IP No : 1328238 

 MODE OF INJURY : Self fall 

 Time interval between trauma and surgery : 5 days  

 Diagnosis :  Closed fracture shaft of femur left  proximal 1/3 and 

middle1/3 junction 

 

PREOP X RAY 
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POST OP XRAY: 

  

 
FOLLOW UP X RAY 
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AFTER REMOVAL OF NAIL 

 
 

CLINICAL PICTURE 
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CASE 2: 

 Name : Nivetha , 10/F 

 IP No : 130980 

 MODE OF INJURY : RTA  

 Time interval between trauma and surgery : 6 days  

 Diagnosis :  Closed fracture shaft of femur right  middle1/3 

 

PREOP X RAY 
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POSTOP X RAYS: AND FOLOW UP X RAYS 

      

 



 
 

92 
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CASE 3 

 Name : Sivaramakrishnan , 11/m 

 IP No : 51321 

 MODE OF INJURY : RTA  

 Time interval between trauma and surgery : 15 days  

 Diagnosis :  Closed fracture shaft of femur left  middle1/3 

 

PRE OP XRAY AND CLINICAL PICTURE 
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POSTOP X RAY AND FOLLOW UP X RAY 

   

AFTER REMOVAL OF NAIL  
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CASE 4: 

 Name : Gowtham, 10/m 

 IP No : 21335 

 MODE OF INJURY : RTA  

 Time interval between trauma and surgery : 5 days  

Diagnosis:  Closed fracture shaft of femur left proximal 1/3 and 

middle1/3 junction 

 

PREOP X RAY 
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POST OP XRAY AND FOLLOW UP X RAYS 
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PROFORMA 
 
Case no:  

Name:                                                                 Sex:    

IP no:  

Age:                                                                                                               

D.O.A 

Address:                                                                                                        

D.O.S 

D.O.D 

Presenting complaints: 

Mode of injury: 

Nature of injury:  

Fracture characteristics: 

Side affected: 

Site of fracture: 

 Fracture type:  

 Limb length discrepancy: 

 Initial treatment: 
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OPERATIVE DETAILS: 

Open / closed nailing: 

Antegrade / retrograde: 

Size of the nail: 2 / 2.5 / 3 mm 

POST OPERATIVE MANAGEMENT: 

Postoperative POP application: yes / no 

Static quadriceps exercise 

Knee mobilisation  

Time of partial weight bearing:  

Time of full weight bearing: 

COMPLICATIONS 

- Limb length discrepancy 

- Infection 

- Delayed union 

- Malunion 

- Non-union  

- Implant failure 
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FOLLOW UP 
complications 6 weeks 12 weeks 24 weeks 6 months 

Pain      

Pin site infection     

Limb length 

discrepancy 

    

Knee stiffness     

X ray – callus 

formation 

    

Refracture / implant 

failure 

    

 

Implant exit done at:   
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Xg;g[jy; gotk; 

 

bgah;   : 

ghypdk;   : 

 taJ   : 

Kfthp   : 

 

muR nfhit kUj;Jtf; fy;Y}hp kUj;Jtkidapy; vYk;g[ Kwpt[ 

kUj;Jt Jiwapy; gl;lgog;g[ gapYk; khzth;; lhf;lh;. bt.Rnue;jh;  

mth;fs; nkw;bfhs;Sk; "A STUDY OF FUNCTIONAL OUTCOME OF 

PAEDIATRIC FEMORAL DIAPHYSEAL FRACTURES TREATED 

WITH TITANIUM ELASTIC NAILING"  Fwpj;j Ma;tpy; bra;Kiw 

kw;Wk; midj;J tptu';fisa[k; nfl;Lf; bfhz;L vdJ 

re;njf';fis bjspt[g;gLj;jpf; bfhz;nld; vd;gij bjhptpj;Jf; 

bfhs;fpnwd;. 

ehd; ,e;j Ma;tpy; KG rk;kjj;Jld;/ Ra rpe;jida[lDk; fye;J 

bfhs;s rk;kjpf;fpnwd;. 

,e;j Ma;tpy; vd;Dila midj;J tpgu';fs; ghJfhf;fg;gLtJld; 

,jd; Kot[fs; Ma;tpjHpy; btspaplg;gLtjpy; Ml;nrgid ,y;iy 

vd;gij bjhptpj;Jf; bfhs;fpnwd;. ve;j neuj;jpYk; ,e;j Ma;tpypUe;J 

ehd; tpyfpf; bfhs;s vdf;F chpik cz;L vd;gija[k; mwpntd;. 

 

nehahspapd; ifbahg;gk; 
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MASTER CHART 
S. NO SEX AGE TYPE OF FRACTURE ENTRY POINT LLD ANGULATION COMPLICATIONS RESULTS 

1 F 9 Transverse RETROGRADE NIL NIL NIL- EXCELLENT 

2 F 7 Oblique RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 

3 M 8 Transverse RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 

4 F 7 Transverse RETROGRADE NIL NIL NIL EXCELLENT 

5 F 8 Transverse RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 

6 M 10 Oblique RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 

7 F 7 Transverse RETROGRADE NIL NIL NIL EXCELLENT 

8 M 10 Transverse RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 

9 M 6 Transverse RETROGRADE NIL NIL NIL EXCELLENT 

10 M 10 Transverse RETROGRADE NIL NIL NIL EXCELLENT 

11 M 6 Transverse RETROGRADE NIL NIL KNEE STIFFNESS POOR 

12 M 8 Transverse RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 

13 M 6 SPIRAL RETROGRADE NIL NIL NIL EXCELLENT 

14 M 11 Transverse ANTEGRADE 1 CM NIL NIL SATISFACTORY 

15 F 8 Transverse RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 

16 M 7 Transverse RETROGRADE NIL NIL NAIL SITE INFECTION - SATISFACTORY 

17 M 9 Transverse RETROGRADE NIL NIL KNEE STIFFNESS POOR 

18 F 11 Transverse RETROGRADE NIL NIL NIL EXCELLENT 

19 M 6 Transverse RETROGRADE NIL NIL NIL EXCELLENT 

20 F 11 Transverse RETROGRADE NIL NIL NAIL SITE INFECTION SATISFACTORY 
   


