
 

Minimally invasive posterior spinal fusion: Keyhole surgery 
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The spinal column is made up of blocks of hard bone, the vertebrae (1) 
separated by discs that are soft and rubbery (2). In the middle of the spinal 
column is the spinal canal (4), a hollow space that contains the spinal cord 
and the exiting nerve roots (3) (figures A & B). The discs between the 
vertebrae allow the lumbar spine to bend and also to act as shock 
absorbers.    
 

 
 

 

A spinal fusion is the uniting of two adjacent bony vertebrae. In the lumbar 
spine, historically spinal fusions were undertaken to correct unstable slips 
between adjacent vertebrae, known as Spondylolisthesis (5 & 6 – figure C). 
The resulting compression of nerve roots and the abnormal motion between 
the affected vertebrae may result in pain.  However, there are many 
indications for a spinal fusion procedure and it is not the only treatment for a spinal fusion procedure and it is not the only treatment for a spinal fusion procedure and it is not the only treatment for a spinal fusion procedure and it is not the only treatment 
available for these conditions.available for these conditions.available for these conditions.available for these conditions. You should talk to your surgeon about what 
procedure is best for you. The following conditions can be treated by spinal 
fusion: 

- Degenerative spondylolisthesis (slip due to age related wear & tear) 
- Post lumbar surgery spondylolisthesis (slip due to previous surgery) 
- Traumatic spinal fractures (certain types of unstable spinal fractures) 
- Tumour spread to spine (causing neural compression & instability) 
- Back pain from degenerative disc disease (in selected cases) 
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Spinal fusion surgery (figures D & E) is intended 
to: 

• Treat the neural compression 

• Correct the abnormal vertebral slip 

• Stop the abnormal motion between 
the affected vertebrae 

 

By doing all of the above, spinal fusion surgery 
is intended to improve pain originating from the 
compressed nerves, as well as that generated 
by the affected vertebral joints. 
 

 
 
All spinal fusion surgery involves adding bone 
graft (7) to an area of the spine to enable bone 
to grow between the two vertebral elements and 
thereby stop the motion at that segment. The 
addition of metallic screws and rods (8) or 
cages (9) in the disc spaces (ie intervertebral 
cages), acts as a strong 'internal metallic cast' 
to stabilize the vertebra until the bony fusion 
can occur. This also reduces the need for 
external braces to be worn by the patient. 
 
 



 

Spinal fusion surgery in the lumbar spine can be carried out in a variety of 
ways, approaching the spine from the front, back or both. There are relative 
advantages and disadvantages with each technique and your surgeon will 
discuss the options with you. The final choice of the type of approach and 
surgical technique will depend on many factors including the nature of your 
spinal condition, your preferences and the surgeon’s preferences and 
experience. 
 
In the thoracic and lumbar spine, the traditional approach for posterior 
spinal fusion surgery is through a large midline skin incision (usually in 
excess of 10cm), to provide the necessary access to place the bone graft 
and the metallic constructs (8) (figures F-H).  
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To try and reduce the trauma inflicted on tissues in the traditional 
approaches, more minimally invasive methods have been developed. Using 
specialised techniques, posterior spinal fusion surgery can be undertaken in 
a more keyhole fashion, through smaller skin incisions. This is thought to 
result in less tissue trauma and pain and allow for more rapid recovery after 
surgery.  
 
The surgery is performed from the back under a general anaesthetic (figures 
I-K). This type of keyhole surgical approach requires only a very small skin 
incision on each side (about 3cm) (L & M). An operating microscope (I) and 
specialised instrumentation (J) are used to minimise the trauma to tissues, 
whilst undertaking the fusion surgery with screws, rods  (8) and interbody 
cages (9) (K). Synthetic bone graft substitutes and bone chippings from the 
operative site are utilised, thus avoiding the need to obtain bone graft from 
the patient’s own pelvis. Finally, the wound is closed with self-absorbable 
sutures (L & M).  
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Because of the keyhole approach, patient 
recovery is quicker than with the traditional 
approach. Most patients are able to start 
walking the day after surgery and are 
discharged home 2-4 days post-operatively. A 
specific post-operative recovery plan tailored to 
each patient is provided prior to discharge 
home.   
 
The outcome from surgery will be specific to the 
individual patient and the condition for which 
spinal fusion was undertaken. Complications, 
such as infection, bleeding, nerve injury, bowel 
or bladder problems, failure of fusion and 
persistent pain are some of the potential 
adverse risks of spinal fusion surgery. Please 
consult your surgeon for a complete list of 
indications, clinical results, adverse events, and 
other important medical information.  
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In Manchester, UK, Minimally Invasive Posterior 
Spinal fusion for thoracic and lumbar spinal 
conditions is undertaken at the    Neuroscience Neuroscience Neuroscience Neuroscience 
units of Salford Royalunits of Salford Royalunits of Salford Royalunits of Salford Royal (NHS) and The (NHS) and The (NHS) and The (NHS) and The Alexandra  Alexandra  Alexandra  Alexandra 
HoHoHoHospital.spital.spital.spital.    
    

Other useful links Other useful links Other useful links Other useful links 
related to spinal fusion related to spinal fusion related to spinal fusion related to spinal fusion 
surgerysurgerysurgerysurgery    
    

Spine Universe (for Patients & Professionals) 
www.spineuniverse.com/displayarticle.php/article2010.html 

Spine-health.com (for Patients & Professionals)  
www.spine-health.com 

 


