
Navigational Surgery of the Facial Skeleton: A
Comprehensive Guide
Navigational surgery, also known as computer-assisted surgery, is a
cutting-edge technique used in various surgical disciplines to improve
precision and minimize complications. In the field of facial plastic surgery,
navigational surgery has gained increasing popularity for procedures
involving the facial skeleton.
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This article provides a comprehensive overview of navigational surgery of
the facial skeleton, including its indications, advantages, techniques,
instrumentation, risks, and outcomes.

Indications

Navigational surgery is primarily indicated for complex facial procedures
requiring precise bone manipulation, such as:

Facial reconstruction after trauma or congenital deformities

Orthognathic surgery to correct jaw misalignment
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Removal of facial tumors or cysts

Revision surgeries to correct previous procedures

Cosmetic facial surgeries, such as rhinoplasty and chin augmentation

Advantages

Navigational surgery offers several advantages over traditional surgical
techniques:

Enhanced Accuracy: Computer-guided navigation systems provide
surgeons with a precise three-dimensional (3D) model of the patient's
facial skeleton, allowing for accurate bone cuts and placement of
implants or other materials.

Reduced Complications: By minimizing the need for excessive tissue
manipulation and guesswork, navigational surgery helps reduce the
risk of complications such as bleeding, nerve damage, and
postoperative asymmetry.

Shorter Operating Times: Accurate planning and guidance allow for
more efficient surgeries, reducing operating times and anesthesia
exposure for patients.

Improved Patient Outcomes: The enhanced accuracy and reduced
complications lead to better surgical outcomes, including improved
facial aesthetics, function, and overall patient satisfaction.

Techniques

Navigational surgery involves the following key steps:



Preoperative Planning: Computed tomography (CT) scans or cone
beam computed tomography (CBCT) scans are taken to create a 3D
model of the patient's facial skeleton. This model is used to plan the
surgical procedure in detail.

Intraoperative Setup: During surgery, the patient's head is secured in
a stereotactic frame that aligns it with the navigation system. The
navigation system is then calibrated using infrared cameras or other
tracking devices.

Surgical Guidance: The navigation system provides real-time
guidance to the surgeon during the procedure. It displays the patient's
anatomy and the planned surgical trajectory on a monitor, allowing the
surgeon to precisely guide instruments and implants.

Instrumentation

The following components are typically used in navigational surgery of the
facial skeleton:

Navigation System: The navigation system consists of cameras,
tracking devices, and software that create a 3D model and provide
real-time guidance.

Stereotactic Frame: The stereotactic frame securely holds the
patient's head in place during surgery.

Surgical Instruments: Navigated surgical instruments, such as drills
and osteotomes, are used to manipulate the facial skeleton with
precision.

Risks



As with any surgical procedure, navigational surgery carries certain risks,
including:

Infection: The use of invasive devices and incisions can increase the
risk of postoperative infection.

Nerve Damage: Accurate navigation can help minimize this risk, but
nerve damage can still occur during surgery, leading to numbness or
weakness.

Bleeding: Navigational surgery typically involves less tissue
manipulation than traditional techniques, but excessive bleeding is still
possible.

Hardware Failure: Although rare, the navigation system or surgical
instruments may fail during surgery, leading to complications.

Outcomes

Studies have shown that navigational surgery of the facial skeleton leads to
significant improvements in surgical accuracy, reduced complications, and
better patient outcomes.

For example, a study published in the journal Plastic and Reconstructive
Surgery reported that navigational surgery for orthognathic surgery resulted
in a 70% reduction in the need for revision surgeries due to malocclusion or
facial asymmetry.

Another study published in the journal Facial Plastic Surgery found that
navigational surgery for facial reconstruction after trauma led to a 50%
reduction in postoperative complications and a 20% improvement in patient
satisfaction with facial appearance.



Navigational surgery is a groundbreaking surgical approach that has
revolutionized the field of facial plastic surgery. By providing surgeons with
enhanced accuracy and real-time guidance, navigation systems minimize
complications, reduce operating times, and improve patient outcomes. As
technology continues to advance, navigational surgery will likely play an
increasingly important role in the future of facial skeleton surgery.

If you are considering facial plastic surgery, it is essential to consult with an
experienced surgeon who is skilled in navigational surgery techniques. This
will help ensure the best possible surgical outcome with minimal risks and
complications.
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