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DESCRIPTION
Fractures, whether due to trauma, sports injuries, or 
degenerative conditions, can significantly impact a person's life, 
limiting mobility, and causing both physical and psychological 
distress. While the body has an innate ability to heal itself, 
certain fractures require medical intervention to ensure proper 
healing and to prevent long-term complications. This is where 
fracture fixation comes into play. Fracture fixation, the process 
of stabilizing a broken bone using medical devices such as plates, 
screws, rods, and nails, plays a critical role in restoring function, 
reducing pain, and allowing individuals to regain normal 
movement. In this commentary, we explain the significance of 
fracture fixation, its evolving methods, and the challenges faced 
in this field.

Importance of fracture fixation

The primary objective of fracture fixation is to ensure that the 
fractured bone is aligned correctly and stabilized during the 
healing process. Without proper stabilization, bones may heal in 
an incorrect position, leading to deformities, loss of function, or 
chronic pain. In severe cases, this misalignment can result in 
permanent disability.

Fracture fixation has two main goals: Proper alignment and 
stabilization. First, realigning the fractured bone helps to restore 
its normal anatomical position. Second, stabilizing the fracture 
ensures that the bone does not move or shift during healing, 
allowing it to fuse properly. Both of these goals are important in 
minimizing complications such as delayed healing, infection, 
and malunion (where the bone heals incorrectly).

While some fractures can heal on their own with minimal 
intervention (e.g., in a cast or sling), others require more invasive 
procedures. The decision to perform fracture fixation depends 
on the type, location, and severity of the fracture. For example, 
fractures involving joints or weight-bearing bones, such as the 
hip or femur, are more likely to require surgical fixation to 
ensure proper healing and restore mobility.

Methods of fracture fixation

There are two primary methods of fracture fixation: External 
fixation and internal fixation. Both methods have their 
advantages and are selected based on the nature of the fracture.

External fixation: External fixation involves the use of an 
external frame or apparatus that stabilizes the fracture from the 
outside. This technique is often used for fractures with severe 
soft tissue damage or when the fracture is at risk of infection. 
The frame is attached to the bone through pins or screws that 
penetrate the skin. While it may sound invasive, external 
fixation is a less invasive option compared to open surgery, and 
it can be removed once the fracture has healed. External fixation 
is commonly used for fractures in areas that are difficult to reach 
surgically, such as the tibia (shinbone) or pelvis. It is also 
preferred in cases of open fractures where the bone has pierced 
through the skin, or in cases involving fractures with significant 
swelling or contamination, as it minimizes the risk of infection.

Internal fixation: Internal fixation involves the surgical 
insertion of screws, plates, rods, or nails directly into or onto the 
fractured bone. This method is more commonly used for 
fractures where the bone needs to be precisely aligned and 
stabilized. Internal fixation allows for better bone healing and 
minimizes the risk of complications because it maintains the 
integrity of the fracture site while preventing movement. Internal 
fixation methods are typically preferred for fractures of the long 
bones, like the femur or tibia, and those that involve joints, such 
as the wrist or shoulder. Advances in materials and technology 
have led to the development of more refined internal fixation 
techniques. Titanium and stainless steel are commonly used in 
implants due to their strength, lightweight nature, and 
biocompatibility, meaning they are less likely to be rejected by 
the body. In addition, advances in minimally invasive techniques 
have made internal fixation surgeries less traumatic to the 
surrounding tissues, which results in faster recovery times and 
reduced risk of infection.

Jo
ur

nal
 of Bone Research

ISSN: 2572-4916

Journal of Bone Research
Commentary

Correspondence to: Fricedrich Nico, Department of Orthopedic Surgery, University of Stuttgart, Stuttgart, Germany, E-mail: 
nicof@fricedrichn.edu

Received: 29-Nov-2024, Manuscript No. BMRJ-24-35996;  Editor assigned: 02-Dec-2024, PreQC No. BMRJ-24-35996 (PQ); Reviewed: 16-Dec-2024, 
QC No. BMRJ-24-35996; Revised: 23-Dec-2024, Manuscript No. BMRJ-24-35996 (R); Published: 30-Dec-2024, DOI: 10.35841/2572-4916.24.12.310.

Citation: Nico F (2024). Fracture Fixation: Advancements in Techniques for Restoring Bone Stability and Mobility. J Bone Res. 12:310.

Copyright: © 2024 Nico F. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited

J Bone Res, Vol.12 Iss.6 No:1000310 1



research is the use of biologics, such as stem cells and growth 
factors, to accelerate the healing process. These biologic agents 
can stimulate bone growth and enhance the body’s natural 
healing abilities, potentially reducing the need for invasive 
surgeries and improving the success rate of fracture fixation. 
Additionally, 3D printing is beginning to play a role in fracture 
fixation, particularly in creating custom-made implants that are 
personalized to the specific needs of the patient. These implants 
can be designed to match the unique shape and size of the 
fractured bone, improving the fit and reducing the risk of 
complications. Furthermore, 3D printing could potentially allow 
for more complex fractures to be treated with greater care and 
less invasive procedures. Minimally invasive techniques, 
including robotic surgery, are also making fracture fixation 
procedures safer and more effective. These methods reduce the 
need for large incisions, minimize trauma to surrounding 
tissues, and allow for faster recovery times, all of which 
contribute to better patient outcomes.

CONCLUSION
Fracture fixation remains one of the bases of orthopedic care, 
allowing individuals with broken bones to regain mobility, 
reduce pain, and return to a more functional life. While the 
methods have evolved over time, the core principles of proper 
alignment and stabilization continue to guide treatment. 
However, challenges such as infection, non-union, and hardware 
complications remain important considerations. As technology 
advances, the future of fracture fixation looks bright. With the 
integration of biologics, 3D printing, and minimally invasive 
techniques, fracture fixation will continue to improve, offering 
patients better outcomes, faster recoveries, and fewer 
complications. For those who experience fractures, modern 
fracture fixation offers a capable path to recovery, restoring not 
only the bones but also the quality of life.
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Complications of fracture fixation

Despite the effectiveness of fracture fixation, the procedure 
comes with its own set of challenges and risks. One of the most 
significant risks is infection, particularly in cases of open 
fractures or when external fixation devices are used. While 
antibiotics and sterile techniques have greatly reduced the risk of 
infection, it remains a concern, especially in patients with 
compromised immune systems or those with diabetes. Another 
challenge is ensuring proper bone healing, particularly in cases 
where the fracture is complex or involves multiple bones. In 
some instances, fractures may fail to heal properly, resulting in 
delayed union or non-union, which can require further surgical 
intervention. In such cases, techniques like bone grafting or the 
use of growth factors may be employed to stimulate healing.

Additionally, while fracture fixation devices like plates and 
screws provide strong stabilization, they can sometimes cause 
complications such as hardware failure or irritation to the 
surrounding tissues. For example, plates or screws can become 
loose or break, particularly in cases where the patient 
experiences a high level of physical activity or trauma. In these 
instances, additional surgeries may be required to remove or 
replace the hardware. Patients’ age, overall health, and 
compliance with post-surgical care also play an important role in 
the success of fracture fixation. Older adults, for example, may 
have a slower healing process due to reduced bone density or 
other underlying health issues. Furthermore, failure to follow 
post-operative instructions, such as avoiding certain movements 
or taking prescribed medications, can inhibit the healing process 
and lead to complications.

Advances in fracture fixation techniques

The fracture fixation is capable, with several exciting 
innovations on the horizon. One of the most significant areas of
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