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Goals of Minimally Invasive Spine Surgery
• Reduced tissue disruption

• Preserves muscle and ligamentous envelope around 
the spine

• Lower incidence of segmental degeneration
• Lower blood loss
• Smaller incisions
• Faster recovery time



Lumbar Herniated Disk/Stenosis



Lumbar Herniated Disk/Stenosis

The Old Way:

- Strip the muscle off the bony 
elements

- Remove the interspinous 
ligaments

- Resection of the spinous 
process and lamina



Flat back syndrome
- Loss of lumbar lordosis due to disruption 

of the posterior elements of the spine
- May result in spinal deformity/worsening 

back pain
- May require advanced spinal 

reconstruction techniques

Lumbar Herniated Disk/Stenosis



Lumbar Herniated Disk/Stenosis

Tubular MIS laminectomy
- Avoids stripping of 

muscular envelope
- Avoids resection of 

interspinous ligament
- Avoids resection of 

spinous process
- Significantly less exposure 

of the spine
- Smaller incision



Lumbar Herniated Disk/Stenosis

Minimally invasive 
bilateral decompression 
via a unilateral approach



Lumbar Herniated Disk/Stenosis





Lumbar Fusion Surgery

Lumbar spondylolisthesis with stenosis
- Often presents with back and leg pain
- Often requires decompression as well 

as fusion
- TLIF is a common surgical solution
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Lumbar Fusion Surgery
• Advantages of minimally invasive TLIF over open TLIF

• Smaller incisions
• Less muscle dissection -> less recovery time and less 

postoperative pain
• Less chance of disruption of the facets of the adjacent 

level
• Possibly leading to less adjacent segment 

degeneration
• Disadvantages of minimally invasive TLIF

• Increased learning curve
• Increased difficulty in repairing dural tears
• Increased use of fluoroscopy







Lumbar Fusion Surgery
• Other MIS solutions:

• Lateral lumbar interbody fusion
• Access through the psoas muscle to access the disk space



Lumbar Fusion Surgery
• Other MIS solutions:

• Anterior lumbar interbody fusion
• Retroperitoneal approach to the disc space



Spinal Reconstructive Surgery for Deformity
- Same principles are maintained for 

MIS
- Avoidance of 

muscle/ligament/soft tissue 
envelope around the spine

- Avoidance of adjacent facet 
joints

- Employ combination of MIS TLIF, 
ALIF, and TLIF for circumferential 
correction and fusion of the spine

- Pedicle screws placed posteriorly 
through stab incisions in skin/fascia



Spinal Reconstructive Surgery for Deformity
• Accuracy of percutaneous pedicle screws have significantly 

improved with:
• Computer guided navigation
• Robotic guided surgery



Spinal Navigation



Robotic 
Spinal 
Surgery



Spinal Tumor/Trauma Surgery
• Traditional open approaches have required extensive 

instrumentation construction with invasive exposures
• Often unstable/sick patients
• Unable to tolerate significant blood loss

• Minimally invasive approaches allow:
• Decreased blood loss
• Faster mobilization for trauma patients
• Increased recovery times for cancer patients so that they can 

proceed with radiation/systemic therapy



Spinal Tumor/Trauma Surgery

60 yo female with colon CA
• Metastatic lesion to L2 with posterior 

element involvement
• Severe mechanical pain
• No spinal cord compression
• T12-L4 minimally invasive performed
• Complete resolution of mechanical pain
• Postoperative SRS



Endoscopic Spinal 
Surgery
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Endoscopic Spinal Surgery
• Advantages

• Very small incisions
• Very minimal soft tissue envelope disruption
• Minimally blood loss
• Surgical infection rate virtually zero

• Disadvantages
• Steep learning curve
• Operative management of dural tears very 

challenging



Endoscopic Spinal Surgery



Endoscopic Spinal Surgery

Incisions are usually 1cm
- Size needed to create a portal 
for the endoscope







Pain and functional outcomes similar in both groups after 1 year
Initially postoperative back pain higher in the MIS TLIF group
Similar radiographic outcomes between both groups
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