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Introduction
Precision surgery using imaging and navigation technologies has 

revolutionized the field of surgery, allowing for more accurate and targeted 
surgical procedures. These technologies use advanced imaging techniques, 
such as CT scans and MRI scans, to create 3D models of the patient's anatomy. 
Surgeons can then use these models to plan and guide surgical procedures, 
improving surgical outcomes and reducing the risk of complications. One of the 
key benefits of precision surgery is its ability to enhance the accuracy of surgical 
procedures. By using imaging and navigation technologies, surgeons can better 
visualize the surgical site and surrounding tissues, enabling them to identify and 
avoid vital structures, such as nerves and blood vessels. This can lead to fewer 
complications and a faster recovery time for patients [1].

In addition, precision surgery can allow for minimally invasive procedures. 
For example, by using real-time imaging and navigation, surgeons can perform 
spinal surgeries with greater accuracy and precision, using smaller incisions and 
reducing the risk of complications. This can result in shorter hospital stays and 
faster recovery times for patients. Another advantage of precision surgery is its 
ability to personalize treatment plans. By using advanced imaging techniques, 
surgeons can create a detailed map of the patient's anatomy, allowing them to 
tailor treatment plans to the patient's unique needs. This can result in better 
outcomes and a more targeted approach to surgical procedures.

Description 
One of the key technologies used in precision surgery is computer-assisted 

navigation. This technology uses 3D models of the patient's anatomy to guide 
surgical instruments in real time. Surgeons can use these models to plan 
and execute surgical procedures with greater precision, reducing the risk of 
complications and improving outcomes. Another technology used in precision 
surgery is intraoperative imaging. This technology allows surgeons to obtain real-
time images of the surgical site during the procedure. By using these images, 
surgeons can confirm the accuracy of their surgical plan and make any necessary 
adjustments in real time, leading to more successful outcomes.

One of the most promising applications of precision surgery is in the field 
of robotic surgery. Robotic systems can be used to perform complex surgical 
procedures with greater accuracy and precision than traditional surgical 
techniques. These systems can also be used to perform minimally invasive 
procedures, reducing the risk of complications and shortening recovery times.

Despite the many benefits of precision surgery, there are some risks 
associated with these procedures. For example, the use of advanced imaging 
techniques and navigation technologies can increase the cost of surgical 
procedures, which may limit access to these procedures for some patients. 
Additionally, these procedures may require specialized training and expertise, 
which may limit the availability of precision surgery in certain regions or healthcare 

systems. Precision surgery using imaging and navigation technologies has 
transformed the field of surgery, offering patients more accurate and targeted 
surgical procedures with reduced risk of complications and faster recovery times. 
As technology continues to advance, it is likely that precision surgery will become 
even more widespread, offering patients an even greater range of options for 
surgical treatment. However, it is important for patients to carefully consider 
the benefits and risks of precision surgery and to consult with their healthcare 
provider to determine the best course of treatment for their individual needs.

Moreover, precision surgery using imaging and navigation technologies is 
not only limited to the field of surgery. It has also been used in radiation therapy, 
particularly in the treatment of cancer. Image-guided radiation therapy (IGRT) 
uses imaging technologies such as CT scans and MRI scans to precisely target 
cancer cells while minimizing exposure to healthy tissues. This can lead to 
better outcomes for cancer patients with fewer side effects. In addition to cancer 
treatment, precision surgery has also been used in the treatment of other medical 
conditions, such as neurological disorders. For example, deep brain stimulation 
(DBS) is a surgical procedure that involves the implantation of electrodes in 
the brain to treat conditions such as Parkinson's disease and essential tremor. 
The use of precision surgery techniques, such as intraoperative imaging and 
computer-assisted navigation, has improved the accuracy of DBS procedures 
and reduced the risk of complications.

Another promising application of precision surgery is in the field of 
regenerative medicine. Precision surgery techniques can be used to precisely 
place stem cells and other biological materials in the body, allowing for more 
targeted and effective treatments for conditions such as arthritis, heart disease, 
and spinal cord injuries. However, there are still some challenges and limitations 
associated with precision surgery techniques. For example, the use of advanced 
imaging techniques and navigation technologies can be expensive, which may 
limit access to these procedures for some patients. Additionally, there may be 
limitations in the accuracy and resolution of imaging techniques, which may affect 
the precision of surgical procedures [2-5].

Conclusion
Precision surgery using imaging and navigation technologies has 

transformed the field of surgery, offering patients more accurate and targeted 
surgical procedures with reduced risk of complications and faster recovery times. 
As technology continues to advance, it is likely that precision surgery will become 
even more widespread, offering patients an even greater range of options for 
surgical and medical treatment. However, it is important for healthcare providers 
to carefully evaluate the benefits and risks of precision surgery techniques and to 
provide patients with the most appropriate treatment options for their individual 
needs.

Acknowledgement
None.

Conflict of Interest
None.

References 
1.	 Wendler, Thomas, Fijs WB van Leeuwen, Nassir Navab and Matthias N. van 

Perspective
Volume 19:2, 2023

mailto:aaliyahbritney@gmail.com


J Surg, Volume 19:2, 2023Britney A.

Page 2 of 2

Oosterom. "How molecular imaging will enable robotic precision surgery: The 
role of artificial intelligence, augmented reality, and navigation." Eur J Nucl Med 
Mol Imaging 48 (2021): 4201-4224.

2.	 Kok, Esther ND, Roeland Eppenga, Koert FD Kuhlmann and Harald C. Groen, 
et al. "Accurate surgical navigation with real-time tumor tracking in cancer 
surgery." NPJ Precis Oncol 4 (2020): 8. 

3.	 Takamoto, Takeshi and Masatoshi Makuuchi. "Precision surgery for primary liver 
cancer." Cancer Biol Med 16 (2019): 475.

4.	 Boggi, Ugo. "Precision surgery." Updates Surg 75 (2023): 3-5.

5.	 Klenzner, Thomas, Chiu Chun Ngan, Felix Bernhard Knapp and Hayo Knoop, 
et al. "New strategies for high precision surgery of the temporal bone using a 
robotic approach for cochlear implantation."  Eur Arch Oto-Rhino-Laryngol 266 
(2009): 955-960.

How to cite this article: Britney, Aaliyah. “Precision Surgery Using Imaging 
and Navigation Technologies.” J Surg 19 (2023): 81.

https://link.springer.com/article/10.1007/s00259-021-05445-6
https://link.springer.com/article/10.1007/s00259-021-05445-6
https://www.nature.com/articles/s41698-020-0115-0
https://www.nature.com/articles/s41698-020-0115-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6743624/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6743624/
https://link.springer.com/article/10.1007/s13304-022-01447-7
https://link.springer.com/article/10.1007/s00405-008-0825-3
https://link.springer.com/article/10.1007/s00405-008-0825-3

