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Introduction 
Degenerative lumbar spine disease, including conditions such as lumbar 

disc herniation, spinal stenosis, and degenerative disc disease, affects 
millions of people worldwide, leading to pain, disability, and decreased quality 
of life. Traditional open surgery for these conditions, while effective, often 
involves significant recovery times, substantial postoperative pain, and a 
higher risk of complications. The advent of minimally invasive therapy has 
revolutionized the treatment landscape, offering patients safer, less painful 
alternatives with quicker recovery times. Among these advancements, 
image-guided techniques stand out for their precision and efficacy. This 
article provides a comprehensive overview of the current prospects and 
advancements in image-guided minimally invasive therapy for degenerative 
lumbar spine disease [1-3].

Description 
MIT techniques aim to minimize tissue disruption and reduce recovery 

times compared to traditional open surgery. Key benefits of MIT include 
smaller incisions, less blood loss, reduced postoperative pain, and shorter 
hospital stays. However, the success of these procedures relies heavily on 
precise imaging for accurate diagnosis and guidance during surgery. Imaging 
is crucial in all stages of MIT, from diagnosis to intraoperative guidance 
and postoperative assessment. Advances in imaging technologies have 
significantly enhanced the precision and outcomes of minimally invasive 
procedures. High-resolution MRI and CT scans are standard for diagnosing 
degenerative lumbar conditions, providing detailed views of spinal anatomy 
and pathology. Real-time imaging, such as fluoroscopy, intraoperative CT, 
and MRI, guides surgeons during procedures, ensuring accurate instrument 
placement and minimizing the risk of complications. Follow-up imaging 
assesses the success of the intervention and monitors for any complications 
or recurrences. Percutaneous disc decompression techniques, such as 
nucleoplasty and laser disc decompression, use image guidance to accurately 
target and remove disc material, relieving nerve compression with minimal 
tissue disruption. Involves the insertion of a specialized probe into the 
disc under fluoroscopic guidance. Radiofrequency energy is then applied 
to ablate and shrink the nucleus pulposus, reducing pressure on the nerve 
roots. Utilizes a laser to vaporize portions of the herniated disc. The laser 
is precisely guided by fluoroscopy to avoid damage to surrounding tissues. 
PELD is a minimally invasive procedure for treating herniated discs. A small 
endoscope is inserted through a tiny incision, allowing direct visualization 

and removal of the herniated disc material under fluoroscopic guidance. 
The patient is typically under local anesthesia. A small incision is made, 
and an endoscope is inserted. The herniated disc material is removed using 
specialized instruments, while continuous imaging ensures accuracy and 
safety [4,5].

Conclusion
Image-guided minimally invasive therapy represents a significant 

advancement in the treatment of degenerative lumbar spine disease. The 
precision and efficacy of these techniques offer patients safer, less painful 
alternatives to traditional open surgery, with quicker recovery times and 
improved outcomes. Emerging technologies, such as robotic-assisted surgery, 
augmented reality, and artificial intelligence, hold the potential to further 
revolutionize this field, providing even greater accuracy and enhancing the 
overall efficacy of treatment.However, several challenges remain, including 
cost, accessibility, the learning curve for surgeons, radiation exposure, and 
integration into clinical practice. Addressing these challenges will be essential 
for the widespread adoption and success of image-guided MIT. As technology 
continues to evolve, the future prospects for minimally invasive therapy of 
degenerative lumbar spine disease are promising, offering hope for improved 
patient care and quality of life.
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