Knott E, J Spine Neurosurg 2024, 13:2

Journal of Spine &
Neurosurgery

Perspective A SCITECHNOL JOURNAL

Robotic Innovations in Spine
Surgery: Enhancing Accuracy and
Minimizing Invasiveness

Elena W Knott”

Department of Research Center, University of Pisa, Pisa, Italy

“Corresponding Author: Elena W Knott, Department of Research Center, University
of Pisa, Pisa, ltaly; E-mail: knott@gmail.com

Received date: 27 March, 2024, Manuscript No. JSNS-24-143913;

Editor assigned date: 29 March, 2024, PreQC No. JSNS-24-143913 (PQ);
Reviewed date: 12 April, 2024, QC No. JSNS-24-143913;

Revised date: 19 April, 2024, Manuscript No. JSNS-24-143913 (R);
Published date: 29 April, 2024, DOI: 10.4172/2325-9701.1000206.

Description

Robotic spine surgery represents a significant advancement in the
field of spinal surgery, combining new technology with traditional
surgical techniques to improve precision, minimize invasiveness, and
enhance patient outcomes. This manuscript explores the evolution,
benefits, limitations, and future prospects of robotic spine surgery.

Evolution of robotic spine surgery

Robotic spine surgery emerged from the broader field of robotic-
assisted surgery, which began gaining traction in the late 20™ century.
The introduction of robotic systems in spine surgery was driven by the
need for greater precision and reduced complications in complex spinal
procedures. Early systems, such as the SpineAssist, laid the
groundwork by integrating robotics with conventional spinal surgery
practices.

Benefits of robotic spine surgery

Increased precision and accuracy: One of the primary advantages
of robotic spine surgery is the enhanced precision it offers. Robotic
systems are equipped with advanced imaging technologies and real-
time feedback mechanisms that allow for highly accurate placement of
screws and implants. This precision is particularly beneficial in
complex cases, such as deformity corrections and revision surgeries.

Minimally invasive approach: Robotic spine surgery often utilizes
minimally invasive techniques, which involve smaller incisions
compared to traditional open surgeries. This approach reduces muscle
dissection and tissue trauma, leading to less postoperative pain, shorter
recovery times, and decreased risk of infection.

Improved surgical outcomes: Studies have shown that robotic
spine surgery can lead to better surgical outcomes, including reduced
blood loss, fewer complications, and shorter hospital stays. The
enhanced accuracy of robotic systems also contributes to improved
alignment and positioning of spinal implants, which can result in
better long-term functional outcomes.
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Enhanced surgeon ergonomics: The ergonomic design of robotic
systems allows surgeons to work from a comfortable seated position
with a magnified, high-definition view of the surgical field. This setup
reduces physical strain on the surgeon and can lead to increased focus
and precision during the procedure.

Limitations and challenges

High cost: The cost of robotic systems and their maintenance is
significant. This high expense can be a barrier to widespread adoption,
particularly in resource-limited settings. The initial investment and
ongoing operational costs need to be justified by the benefits and cost-
effectiveness of the procedures performed.

Learning curve: Despite the advantages, robotic spine surgery
requires a steep learning curve. Surgeons must undergo extensive
training to become proficient in using robotic systems. The transition
from traditional techniques to robotic-assisted methods can be
challenging and may impact the initial outcomes.

Limited haptic feedback: Robotic systems provide limited haptic
feedback compared to traditional open surgery, where surgeons can
directly feel tissue resistance and interactions. This lack of tactile
feedback can pose challenges in certain scenarios and may impact the
surgeon’s ability to make real-time adjustments during the procedure.

Technical issues: As with any advanced technology, robotic
systems are susceptible to technical malfunctions. System errors or
failures can potentially complicate surgeries, although such incidents
are rare. Ensuring regular maintenance and having contingency plans
in place are essential to mitigate these risks.

Future prospects

The future of robotic spine surgery looks promising, with ongoing
research and development focused on overcoming current limitations

and expanding the technology’s capabilities. Key areas of
advancement include:
Integration with artificial intelligence: The integration of

Artificial Intelligence (AI) and machine learning algorithms into
robotic systems is expected to further enhance precision and surgical
planning. Al can assist in preoperative planning, intraoperative
navigation, and real-time decision-making, improving overall surgical
outcomes.

Enhanced surgical platforms: Future robotic platforms may offer
even greater flexibility and functionality, with advancements in
dexterity, haptic feedback, and compatibility with other surgical tools.
Improvements in robotic designs will likely focus on increasing ease
of use and expanding the range of procedures that can be performed
robotically.

Broader accessibility: Efforts to reduce the cost of robotic systems
and make them more widely available will likely continue. As
technology advances and becomes more cost-effective, robotic spine
surgery may become more accessible to a broader range of healthcare
facilities and patients.
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