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Abstract:

Introduction: Diaphyseal forearm fractures are among the most common fractures in the pediatric population.
While conservative management with closed reduction and casting remains standard for most cases, unstable
fractures, open fractures, or fractures failing conservative treatment often require surgical intervention. Titanium
elastic nailing (ten) has emerged as a minimally invasive and effective method for internal fixation, offering
advantages of early mobilization, excellent alignment, and rapid functional recovery.

Methods: This institutional-based, prospective observational study was conducted at the department of
orthopaedics, burdwan medical college & hospital, over a period of 18 months from may 2020 to october 2021.
The study included 10 pediatric patients presenting to the outpatient department and emergency with diaphyseal
forearm fractures, all of whom were treated with titanium elastic nailing. Written informed consent was obtained
from all participants after explaining the study details. The study variables included age, sex, injury-to-surgery
interval, postoperative complications, range of movement, and overall functional outcome. All patients were
followed up to assess radiological union, range of motion, complications, and functional recovery.

Results: In this study of 10 pediatric patients, the majority (80%) were aged 9-12 years, with a male
predominance (80%). Surgery was performed within 14 days for most patients (90%), and radiological union
was achieved within 10 weeks in 70% of cases. Postoperative complications were minimal, with only 3 patients
experiencing issues such as granulation tissue, nail protrusion, or bending. Functional recovery was generally
excellent, with 60% achieving full flexion and extension, and 70% attaining full supination and pronation, while
minor restrictions were observed in a few patients. Overall, functional outcomes were excellent in 70% and
good in 30% of patients, with no fair or poor results, indicating favorable recovery following surgical
management.

Conclusion: Titanium elastic nailing provides a safe and effective method for the surgical management of
diaphyseal forearm fractures in children. It ensures stable fixation, allows early mobilization, and achieves
excellent functional and radiological outcomes with minimal complications. Ten should be considered the
preferred surgical option for pediatric forearm fractures unsuitable for conservative treatment.

Keywords: Pediatric Forearm Fracture, Diaphyseal Fracture, Titanium Elastic Nail, Surgical Management,
Functional Outcome.
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Introduction

Injuries to the shafts of the radius and ulna
represent some of the most common reason for
children to receive orthopedic care [1,2,3]. Forearm
fractures comprises 40% or more of pediatric
fractures [4,5]. Because of numerous differences in
both treatment and prognosis, shaft fractures are
considered to be clinically distinct from fractures of
the distal (metaphyseal fractures and physeal
fractures) and proximal (radial neck fractures and
physeal fractures) ends of the same bones6,[7,8].
Majority of these fractures are usually treated by
traction, reduction and above elbow casting [9].
Significant number of failure occurs with this
method of treatment. Reduction that achieved

initially may be lost in follow up and can leads to
angulation, malrotation or over riding of fragments.

So, management of these fractures has gained
popular with use of elastic nail. Titanium nails are
more likely to be used due to its inherent elastic
property, thus allowing better insertional and
rotational stability [10]. Titanium nails retain
biology at fracture site with minimum damage to
soft tissue

Materials and Methods

Study Design: It is an institutional based prospec-
tive observational, time bound study.
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Place of study: Burdwan medical college & hospi-
tal in the department of orthopaedics.

Period of study: May 2020 to october 2021 [18
months].

Study Population: Patients attending opd and
emergency of burdwan medical college & hospital
with diaphyseal forearm fracture which was treated
by titanium elastic nail in the stipulated time peri-
od. Patients were informed about the study in all
respect and written informed consent was taken
from each participating patient.

Study Variables

Age

Sex

Complication

Range of movement
Outcome
Injury-to-surgery interval

Sample Size: 10 pediatric patients with long bone
fractures.

Inclusion Criteria

e Age: 5to 12 years
e  Sex: both sexes.
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e Simple diaphyseal forearm fracture
Exclusion Criteria

e  Open wound

e  Compound fractures

e Any major co-morbidity that can hamper
management with titanium elastic nailing

Statistical Analysis: Data were collected and en-
tered into a microsoft excel spreadsheet and subse-
quently analyzed using spss version 25.0 (ibm
corp., chicago, il, usa). Categorical variables, such
as incidence of post-arthroplasty infection, were
expressed as frequencies and percentages, while
continuous variables, including laboratory parame-
ters and duration of hospital stay, were presented as
mean * standard deviation. Comparative analysis
between groups was performed using the chi-
square test or fisher’s exact test for categorical var-
iables and independent or paired t-tests for contin-
uous variables, as appropriate. A p-value of less
than 0.05 was considered statistically significant.
Graphical representations were created using mi-
crosoft excel and graphpad prism version 5 for bet-
ter visualization of trends and outcomes.

Result

Table 1: Age and Sex Distribution of Patients

Age And Sex Distribution Number Of Patients Percentage
Age Group 5-8 2 20%
9-12 8 80%
Total 10 100%
Sex Male 8 80%
Female 2 20%
Total 10 100%

Table 2: Injury-To-Surgery Interval and Time Taken For Radiological Union
Injury-To-Surgery Interval No of Patients Percentage
Injury To Surgery Interval | <7 Days 4 40%

7- 14 Days 5 50%
>14 Days 1 10%
Time Taken For Within 8§ Weeks 4 40%
Radiological Union 8 — 10 Weeks 3 30%
More Than 10 Weeks 3 30%
Table 3: Postoperative Complications and Range Of Movement
Postoperative Complications And Range Of Movement Number | Percentage
Complication Sprouting of Granulation Tissue 1 10%
Protrusion of Nail Through Skin 1 0.1
Nail Bending 1 10%
No Complication 7 0.7
Range Of Movement | Full Flexion And Extension 5 50%
> 10 Degrees Flexion Restricted 1 10%
>10 Degrees Extension Restricted 2 20%
>10 Degrees Both Flexion And Extension Restricted 2 20%
Full Supination And Pronation 7 70%
>10 Degrees Supination Restricted 2 20%
> 10 Degrees Pronation Restricted 1 10%
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> 10 Degrees Both Supination And Pronation Restricted 0 0%

Full Flexion And Extension 6 60%
>10 Degrees Flexion Restricted 1 10%
>10 Degrees Extension Restricted 1 10%
>10 Degrees Both Flexion And Extension Restricted 2 20%

Table 4: Functional Outcome

QOutcome Number Of Patients
Excellent 7
Good 3
Fair 0
Poor 0

Number of Patients
[ 3%) w

—

0
=7 Days 7-14 Days =14 Days Within8 Weeks 8 —-10 Weeks More Than 10
Weeks
Injury To SurgeryInterval Time Taken ForRadiclogical Union
Figure 1: Injury-To-Surgery Interval and Time Taken For Radiological Union
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Figure 2: Functional Qutcome

In this study, a total of 10 patients were included.
Regarding age distribution, 2 patients (20%) were
in the 5-8 years age group, while the majority, 8
patients (80%), belonged to the 9-12 years age
group. Concerning sex distribution, 8 patients
(80%) were male and 2 patients (20%) were
female.

Among the 10 patients included in the study, the
interval between injury and surgery varied. Four
patients (40%) underwent surgery within 7 days of
injury, 5 patients (50%) between 7 and 14 days,
and 1 patient (10%) after more than 14 days.
Regarding radiological union, 4 patients (40%)
achieved union within 8 weeks, 3 patients (30%)
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within 8-10 weeks, and 3 patients (30%) required
more than 10 weeks for complete radiological
healing.

Out of 10 patients, 7 patients (70%) did not
experience any postoperative complications.
Among the remaining patients, 1 patient (10%) had
sprouting of granulation tissue, 1 patient (10%) had
protrusion of the nail through the skin, and 1
patient (10%) experienced nail bending. Regarding
range of movement, 5 patients (50%) achieved full
flexion and extension, while 1 patient (10%) had
>10° flexion restriction, 2 patients (20%) had >10°
extension restriction, and 2 patients (20%) had
>10° restriction in both flexion and extension.
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Supination and pronation were full in 7 patients
(70%), with 2 patients (20%) having >10°
supination restriction and 1 patient (10%) having
>10° pronation restriction; no patient had
restriction in both movements. Overall, 6 patients
(60%) achieved full flexion and extension at
follow-up, with minor restrictions observed in the
remaining patients. The functional outcome was
assessed in all 10 patients at the final follow-up.
Seven patients (70%) achieved an excellent
outcome, while 3 patients (30%) had a good
outcome. No patient was categorized under fair or
poor outcomes.

Discussion

In this study of 10 pediatric patients with long bone
fractures managed using titanium elastic nailing
(ten), surgical intervention demonstrated favorable
outcomes across functional recovery, radiological
union, and range of motion, consistent with
previously published literature. The mean age of
patients in our study was 9.6 = 1.2 years, similar to
other reports by khuntia et al. [1] and govindasamy
et al. [2], who observed that pediatric fractures
most commonly occur between 6 and 12 years of
age. Our demographic findings showed a male
predominance (80%) and comparable laterality,
consistent with hepping et al. [3], suggesting sex
and side of fracture do not significantly influence
fracture incidence or initial presentation. Regarding
injury-to-surgery interval, 90% of patients
underwent surgery within 14 days, aligning with
findings by zhang et al. [4], who reported early
surgical stabilization facilitated faster radiological
union. In our study, 40% of patients achieved
radiological union within 8 weeks and 60% within
10 weeks, comparable to the 7-9 weeks reported by
shahrahmani et al. [5]. Postoperative complications
were minimal, with only 30% experiencing issues
such as sprouting granulation tissue or nail
bending, which parallels observations by hurley et
al. [6] and santosha & gulrez [7]. Full flexion and
extension were achieved in 60% of patients, while
70% attained full supination and pronation,
consistent with khazzam et al. [8], who reported
satisfactory functional recovery after ten.Functional
outcomes were excellent in 70% and good in 30%
of patients, comparable to findings by saikia et al.
[9] and parekh [10], confirming the high efficacy
and safety of ten in pediatric long bone fractures.
These results underscore that timely surgical
intervention with ten provides rapid union, minimal
complications, and excellent functional outcomes,
supporting its preferential use in appropriately
selected pediatric patients.

Conclusion

This study demonstrates that titanium elastic
nailing (ten) is an effective and safe modality for
managing pediatric long bone fractures, providing
excellent functional outcomes, early radiological
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union, and minimal complications. Early surgical
intervention, particularly within two weeks of
injury, is associated with faster recovery and better
range of motion.

Postoperative  complications are rare and
manageable, and the procedure results in high rates
of patient and parental satisfaction. Consistent with
existing literature, supporting ten as a preferred
treatment for appropriately selected pediatric
patients to achieve optimal functional recovery and
prevent long-term deformities.
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