© coONOOTULLTPA~A,WN P~

I S N = T S S N =
N oo A WN R, O

18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

‘Functional Outcome Of Titanium Elastic Nailing For Pediatric Femoral Shaft Fracture’

ABSTRACT

Injuries to the femoral shaft are prevalent in children which are most commonly caused by
automobile accidents, sports injuries, physical assault. The present study focuses on
managinglimb shaft fractures in 6 and 16 yrs children by Titanium elastic nailing.This is a
retrospective study of thirty patients aged 6 to 16 who had displaced diaphyseal femur fractures
repaired with elastic titanium nails and were closely observed clinically and radiologically for at
least 6 months to a year. This research leads to the conclusion that the standard surgical
treatment for femoral diaphyseal fractures in children between the ages of 4 and 16 is fracture
reduction and internal fixation with elastic titanium nails. This procedure is minimally invasive,
takes less time, and does not harm the child's cartilage, ensuring a relatively stable attachment

also allows for early mobilization, which facilitates early bone consolidation.

KEY WORDS: TENS, Pediatric femur, Functional outcome, Flynn’s criteria
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Background:

Femur shaft fractures are a common injury in children, accounting for around 1.6% of all
wounds in children.[1]The most prevalent causes of injury are engine vehicle accidents, game
injuries, genuine attacks, or other unusual reasons.[2]Physical realignment with proper hip and
knee joint function is the goal of treatment for femoral shaft fractures. Treatment ranges from
strict nonsurgical techniques (such as hip Spica) to cautious adjustments (using adaptable
intramedullary nailing, unbending trochanteric section nailing, outside fixation, or plating and

screws). [3]

Femoral shaft fractures in children under the age of four are usually treated conservatively
because the majority of them heal rapidly and spontaneously, correcting the angulation and for
patients over the age of sixteen, intramedullary nailing is the suggested therapeutic
option.[4]However, in a group of children aged 4 to 16, intramedullary nailing is not feasible due
to skeletal adolescence, and moderate treatment may result in loss of reduction, discrepancy in
appendage length, deformities, malunion, and other psychosocial confusion; older children also
do not tolerate the application of casts for an extended period of time. [5]So in this age group of
pediatric Titanium flexible nailing framework gaining popularity owing to similar steady
versatile devotion, near easy and little obtrusive system without hurting the development

capacity of developing children. [6]

Therefore, it is of interest to report on the outcome of the children with shaft of femur fractures
treated with TENS (titanium flexible nailing framework). This study is a retrospective analysis of
children aged 4 to 16 who had femur shaft fractures treated by TENS nailing and considers the
poor level of evidence in the literature and the widespread use of titanium flexible nails.
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Additionally, we have to focus on the relationship and consequences of femoral shaft following
TENS treatment.

Aim and the Objectives
This study's major goal was to assess the clinical and functional results of closed reduction and
internal fixation (CRIF) for femur shaft fractures in children aged 4 to 14 using a titanium elastic

nail.

Materials and the Method

This is a Retrospective time based cohort study conducted at the Department of Orthopedics, RL
Jalappa Hospital aged 4-16yrs diagnosed with closed shaft of femur fracture treated with TENS
nailing dating from February 2018 to September 2021 as per the dept OT entry registry.

Fractures meeting the following inclusion and exclusion criteria were considered for the study

Inclusion-Criteria

1. The age range of 4 to 16 years
2. Male and female children's

3. Fractures of the Diaphyseal

4. A closed fracture

5. Children who received at least six months of follow-up care.

Exclusion Criteria
1. Metaphyseal fracture
2. Pathological fracture

3. Fracture with other associated injuries

When each patient was deemed fit for surgery, the procedures were carried out as soon as

feasible. Flynn's formula for nail diameter calculation was used to determine each nail's
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diameter. The formula of Flynn et al[7]. The width of the isthmus, or narrowest point of the
medullary canal, on an AP or lateral view, multiplied by 0.4 mm is the equivalent of the TENS

nail diameter.

Surgery Procedure: Under fluoroscopic guidance, patients were operated on using traction
tables. Reduction tried using C arm guidance and following appropriate reduction of fracture
location. A small skin incision was performed on the medial and lateral side of the distal thigh,
approximately 2 cm in front of the distal epiphyseal plate, under C-arm guidance. The previously
reduced fracture site was then crossed by one titanium elastic nail (TENS), then by another nail.
Up until the fracture site, TENS of the proper size (usually 2-3.5mm) with curve ends were

injected simultaneously from the medial and lateral sides.

The nails were proceeded so that the lateral nail was placed just below the trochanter physics and
the medial side nail was inserted into the femur neck just below the physics. After the nails were
properly trimmed and positioned, their ends were curved so that they would never protrude
above the distal epiphysis plate on television. They were also not to be overly sharp so as to

avoid irritating the skin. Ultimately, the introduction website was shut down.

The total patients that were operated were 30. The radiological and the clinical data were
obtained from the dept. registry and from moksha software rented by our hospital. Patients was
followed at 6 and 12week. The final followup and outcome for above collected data and

observations was done as per Flynn’s criteria (Table 1). [4]

Table 1 Excellent | Successful | Poor
Limb length | < 1.0cm <2cm > 2cm
discrepancy

Sequence 5 10° >10°
Disorder

Pain Absent Absent Present
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Complication Absent Mild Major ~ Complication  or
increased Morbidity

Results :

The average age of the children’s was 11.3 years, and they ranged in age from 7 to 15. Patients
are divided two to one in favour of men (20:10). More right femur injuries occurred than left,
with a transverse fracture pattern accounting for 60% of cases. The average length of stay in the
hospital ranged from 5 to 7 days. The bulk of the patients had injuries from motor vehicle
collisions; 24 patients (80%) had fallen while playing, and 1 patient had been physically
assaulted. There were no cases of bilateral and segmental fractures observed.

Of all the patients, twenty-five had a midshaft fracture, three had proximal femur fractures, and
two had distal femur fractures. The left side was observed in 11 cases (36.6%) and the right side
in 63.3% of the cases (19). There was a one-to-four-day interval, on average, between the injury
and operation. Three had spiral fractures, eight had oblique fractures, and nineteen had transverse

fractures in our study.

At all patients, partial weight bearing began after three weeks, and complete weight bearing
began following radiographic confirmation of union in a maximum of ten weeks. At an usual 3
weeks, a follow-up radiograph revealed a spanning callus with no less than three cortices. The
patients that make up the majority of the group (25) accomplished association by about a month
and a half(éweeks) with normal opportunity to association being following 10 weeks. Flynn's
criteria were used to evaluate the results, which were deemed outstanding in 28 (93.33 percent)
instances and adequate in 02 (6.66 percent) cases. There was not a single patient who had a
negative outcome. Excellent results were obtained in 18 (60%) cases of transverse fractures, 11

(36.66%) cases of oblique fractures, and 1 case (3.34%) of spiral fractures. Soft tissue irritation
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occurred in 2(6%) of the instances, while other problems, such as limb length disparity in
3(10%) of the cases, are not substantial and fall into the excellent group according to Flynn

criteria. Eight cases showed an angulation of ten degrees.

Complications: The patient experienced a nail outgrowth at the fourth month following fracture
union, which was surgically removed. There is never a deep infection, angular or rotational

deformity, limb length discrepancy, discomfort, limping, or abnormal gait in the patient.

Discussion :

For children and young adolescents with diaphyseal femur fractures, skeletal traction combined
with the use of a Plaster of Paris (POP) cast has been the recommended course of treatment up
until this point. Nonetheless, a variety of strategies have been tried by orthopedics to avoid
delayed immobilization and provide better nursing care. Further investigations have further
increased our understanding of the psychological and financial effects of Spica- cast immobility

on children and their families.[8,9]

The most successful results in recent years have been obtained with flexible intramedullary
nailing. Since the titanium flexible nail is a load-sharing internal device/splint that doesn't abuse
or destroy physical structures, allows for annual joint mobilization, and maintains alignment in

place, it seems to be preferable over other cautious strategies, especially in the pediatric age.

Our study's average age is 8.5 years old. In Flynn JM et al.'s study, the average age was 10.2
years.[10]Twenty boys (66.6%) and ten girls (33.3%) make up the sex incidence in our study.
This is comparable to a study by Bhasker et al. that examined 60 patients in total and discovered
that 36.6% of them were girls and 63.4% of them were boys.[11]

In our study group, motor vehicle accidents (RTAS) account for the majority of injuries (totaling
80.8% [20] patients). In Flynn et al.'s comparison analysis, we found that 58.1% of cases were
RTAs, while the remaining 8% involved falls from a height or physical assault.[10]According to

our research, there may be more road traffic accidents (RTAs) as a result of inexperienced
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drivers, bad road conditions, a lack of street lighting, or a recent increase in the number of
vehicles in emerging nations. The average union time in our study is nine weeks, while the
average union times in Saikia et al.'s study and Bhasker et al.'s study were eight and twelve
weeks, respectively. [1]

In our research, we began complete weight bearing by the tenth week on average, but Saikia et

al. permitted weight bearing by the eighth week on average. [12]

Only 2(6%) of the patients in our study experienced mild pain, particularly at the site of entrance
from nail protrusion from the distal femur. This pain was relieved with enough time and
medication, as reported by Flynn et al. [4], who also reported excruciating pain at the site of
insertion in about 16.2% of instances with nail addition. None of our patients experienced limb
lengthening or deep infection, in contrast to Flynn et al.'s 10 cases of mild angulation and
Khazzam et al.'s detailed excess of multiple (2-3) cm in 3 patients, which is comparable to our

study's total of 8 (26%) occurrences of angulation.[13]

In our study, the end result was adequate in 2 cases (6%), and excellent in 28 cases (93.3%).
Saikia et al. likewise reported outstanding outcome in 79%, satisfactory in 17.2%, and poor in
3.6% cases in their investigations. Flynn et al. had excellent outcome in 85% cases, satisfactory

in 5% cases, and poor in 10% cases.[13,10]

Conclusions :

In view of our study, our decision is that close reduction and internal fixation with titanium
elastic nailing is standard strategy for treatment in femoral shaft fractures in youngsters' between
4-16 years old group as it is a negligibly intrusive, less tedious method with no harm to
development plate in developing kid's which gives relatively stable fixation. it additionally
permits early mobilization which helps in early bony union and better outcome and absent

physeal and cartilage injuries.
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