
Why Might I Need Spine Surgery? 

If you have a back injury or a degenerative disease that’s not improving with less invasive 
treatments, you might benefit from spine surgery.  
 
In most cases, back problems respond well to a combination of treatments that could include 
physical therapy, massage, traction, acupuncture, and steroid injections. If you’ve been 
following a conservative treatment program for some months without any significant reduction in 
your symptoms, spine surgery could be the best option.  
 
You might also need spine surgery if you’ve already had surgery elsewhere that hasn’t worked. 
If you’re experiencing ongoing pain after spine surgery, you might have failed back surgery 
syndrome (FBSS), which requires further surgery. Please refer to the Revision Spine Surgery 
section for further information regarding FBSS.  
 
Prior to recommending any surgical procedure, the appropriate diagnostic testing needs to be 
performed. This can include computer tomography (CT), magnetic resonance imaging (MRI), 
x-rays, dynamic films, electromyographic and nerve conduction studies, or whole-body bone 
scans. New advancements in diagnostic testing have enabled the ability to provide highly 
individualized treatments based on each patient’s spine condition. These include operative 
simulations (see below) that are utilized to determine what the alignment of a patient’s spine 
would be after performing a particular procedure.  
 
The latest technology involves augmented reality (see film in initial spine surgery section) that 
allows us to navigate inside and out of the patient’s spine to see very precisely the extent of the 
pathology that is causing the symptoms and then use this during the operative planning to 
ensure a safe and effective procedure.  The combination of virtual reality planning and 
augmented reality guidance during surgery helps to ensure the best possible approach and 
procedure is selected and performed for each patient. 
 
 



 
Image to the left shows pre-operative x-rays of a patient’s spine where the spinal column is not 

in the correct alignment and therefore resulting in pain symptoms and a decrease in global 
function.  The turquoise line represents the proper alignment the patient’s spine should be in. 
The image to the right shows an operative simulation what type of surgery would be needed to 

restore the proper alignment of the spine and alleviate the patient’s symptoms. 

 

Depending on the particular spine disease process you have there are different procedures you 
may benefit from. Below are explanations of some common procedures that are performed to 
treat various spine pathologies and performed at our clinic. This is not an exhaustive list of 
procedures and does not represent the full spectrum of surgeries we perform. If there is a 
procedure that you do not see listed here please feel free to call us or come in for a consultation 
should you have any questions.  
 



Decompression Procedures 

Laminectomy 
If you are experiencing pain that travels down a leg or arm this may be attributed to 
compression of a nerve. Associated symptoms that one may experience with this include: pain 
and stiffness, numbness, burning, tingling, trouble with coordination, decreased motor strength. 
During a laminectomy surgery the part of the bone on the spine called the lamina is removed 
thereby relieving pressure on the spinal cord or nerves. This allows more room for the spinal 
cord and nerves, alleviating the pressure causing the symptoms.  
 

Microdiscetomy  
When there is compression on a spinal nerve (also referred to as radiculopathy) from a 
herniated disc this typically results in pain, changes in sensation, weakness of an extremity or 
sometimes changes in bowl/bladder function. When conservative non-operative treatments fail 
to relieve the symptoms surgical intervention may be indicated. A lumbar microdiscectomy is a 
surgical procedure performed to remove part of the herniated disc fragment responsible for the 
symptoms thereby alleviating pressure on the compressed nerve.  The objective is not to 
remove the entire disc, only the herniated part responsible for compression of the nerve. 
Removing the entire disc would lead to a mechanically unstable environment and lead to the 
development of back pain. This is performed through minimally invasive techniques that allow a 
surgeon to get access to the herniated disc fragment with very minimal muscle and soft tissue 
disruption. This allows for reduced post-operative pain and reduces the length of recovery from 
the procedure.  

 

Artificial Disc Replacement Surgery 
 

What is disc replacement surgery?  
 
An artificial disc replacement is the replacement of a damaged disc in the neck or lower back 
with a specialized artificial disc technology that is tailored to the patient.  A disc replacement 
surgery is performed to resolve pain or discomfort in the back, neck, or extremities due to a 
diseased or degenerated spinal disc or discs. Total disc replacement (TDR) may be a solution 
for some patients with degenerative disc disease as an alternative to spinal fusion. Early 
research into artificial disc replacement began in the 1960s because of the complications 
sometimes caused by spinal fusion. 
 



The goal of disc replacement surgery is to remove a diseased, often dehydrated disc and 
replace it with a device that enables motion within the diseased segment of the spine. By 
removing the diseased disc and implanting a disc replacement, the source of pain or discomfort 
is removed that results from a nerve that is being pinched or compressed. The goals of TDR 
surgery are to maintain spinal balance and motion, reduce adjacent level degeneration and 
allow patients to get back to activities of daily living.  
 
 

 
Images of an artificial disc replacement in the neck showing an artificial disc replacement device 
implanted from the front and from the side (cross section) of the cervical vertebrae in the neck.  

 

Disc Replacement Surgery 
Disc replacement surgery can be performed in either the cervical or neck region of the spine, or 
in the lumbar or lower back region. The surgical approach for the neck and lower back is 
through the front, referred to as an anterior approach. Disc replacement surgery starts with 
surgical access to the spine, followed by removal of the patient’s diseased disc. Once at the 
location of the degenerated disc, the diseased disc is removed and replaced with a TDR to 
restore the height of the disc space, which usually frees a pinched or compressed nerve.  A disc 
replacement device consists of two cobalt chrome endplates containing and articulating over a 
domed polyethylene core to restore stable motion to the spine.  
 
The clinical trials on disc replacement proved the effectiveness of this option—specifically a 
reduction in pain and improvement in a patient's quality of life. Disc replacement is not 
appropriate for all patients, this depends in large part on the extent of the disease in the affected 
region of the spine.  During your consultation visit, you can find out if you are a candidate for 
disc replacement surgery.  While artificial disc replacement cannot treat spinal instability and 
other conditions, it may be performed to treat the following conditions:  
 



1. Degenerative Disc Disease  
2. Spinal Stenosis  
3. Disc Herniation  
4. Radiculopathy  

 
 
 

 
Image of artificial disc implanted in lumbar spine. 

 
 

Maintain spinal balance and motion 
 
Degenerative disc disease can destabilize segments over time. In addition, performing the 
surgical discectomy is inherently destabilizing, as it involves the removal of the Anterior 
Longitudinal Ligament, the disc, and often, the Posterior Longitudinal Ligament. In the absence 
of these restricting structures, it is important for a disc replacement to have constraints in order 
to protect the facet joints. In order to provide constraint, the artificial disc mechanism of action 
enables movement with a fixed center of motion, enabling A/P translation only with 
flexion/extension. 
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Controlled and predictable motion 
 

● Allows a normal range of motion while providing segmental stability through controlled 
translational 

● Highly conforming surfaces of the superior endplate and UHMWPE inlay prevent the 
endplates from translating independently 

● Translation is provided by rotation of the superior endplate around the ball on the inferior 
endplate  

 
 
 
 
 
 
 
 
 

Decelerate adjacent level reoperations 
 
The historical treatment for degenerative disc disease is to conduct a fusion of the involved joint. 
However, immobilizing a segment of the spine has been shown to increase the rate of 
adjacent-level degeneration. By enabling motion, an artificial disc is intended to decelerate 
adjacent level degeneration.  
 

Artificial Disc Replacement vs. Spinal Fusion 
Spinal fusions and artificial disc replacements are often used to treat similar conditions including 
disc herniations and degenerative disc disease. The key in determining which surgical 
intervention is appropriate depends on the severity of symptoms and its impact on the spinal 
column as a whole.  
 
Spinal fusions, for instance, are ideal for patients that have instability in their spine, severe 
arthritis of the facet joints, malalignment, scoliosis or deformity resulting in pain, 
tingling/numbness, and weakness in their arms or legs. The best course of treatment can be 
determined after a thorough evaluation and discussion of recovery goals.  

 

 



SPINE FUSION SURGERY 
 

 

 

 

 

 

 

 

 

 
A spinal fusion is a surgical procedure performed to resolve pain or discomfort in the back, arms 
or legs due to a degenerated spinal disc or discs. The procedure can be done in a hospital or 
surgery center.  The goal of spinal fusion surgery is to eliminate the motion between two or 
more vertebrae, the bony segments or bodies of the spine. This motion is often the source of 
the pain or discomfort generated from a nerve that is being pinched or compressed.  The motion 
is taken away by fusing or joining two or more vertebrae together through the natural healing 
process that is supported by spinal devices, like interbody cages, bone graft substitutes, pedicle 
screw systems and many other similar type medical products. 
 
To perform a spinal fusion surgery, the surgeon will approach the spine either from the front 
(anterior), side (lateral) or back (posterior). The approach the surgeon takes is based upon the 
diagnosis, patient comorbidities (other medical conditions), and underlying condition that needs 
to be treated. There are advantages and disadvantages to each approach.  
 
Spinal fusion surgery duration varies depending on a number of factors: patient’s health 
condition, number of vertebral levels being treated, surgical approach, etc. After the procedure, 
the patient can expect to be in the hospital for 2-4 days and recovery can take up to eight 
weeks. We review the surgery specifics and recovery expectations with the patient prior to the 
surgery.  



 

Spinal fusion may be a solution for some patients with degenerative disc disease who are not 
candidates for total disc replacement—providing the stability and security needed to help the 

spine heal. 

 

After my spinal fusion surgery, how long will I be in the hospital?  
 
The length of hospital stay after surgery varies by procedure and patient. Typically, a patient 
may be discharged as early as the same day of surgery or as long as four days after surgery. 
During your pre-operative consultation visit you will be provided with a general idea about the 
length of the hospital stay.  
 

When can I go back to work after surgery?  
 
The decision to go back to work will be discussed before and after your surgery, and decided on 
an individual basis. It will be based upon the type of surgical procedure performed, the results of 
the surgery, the type of work the patient performs, etc. Typically, a patient will return to work 
within one to six weeks after spine surgery, although full recovery may take up to eight weeks.  
 

How long is recovery after surgery?  
 
Recovery from spine surgery varies by patient and procedure. Most patients will return to their 
usual life activities (work, sports, shopping, cooking, etc.) within six weeks after spine surgery. 
For some patients, this may take longer. You will be provided with a general idea about 
recovery time based on your particular condition and the type of surgery needed to treat your 
condition.  
 

Will I need physical therapy after my surgery?  
 



Many patients benefit from physical therapy following spine surgery. This can take the form of 
inpatient physical therapy provided in an acute rehab facility right after your surgery or later in 
the outpatient setting after discharge from the hospital. Whether physical therapy is indicated 
following your surgery depends on the procedure and the condition being treated. This will be 
discussed during your pre-surgical consultation.  
 
 

Different Types of Fusion Procedures 
 

What is an ALIF procedure?  
 
An Anterior Lumbar Interbody Fusion (ALIF) procedure is a lumbar spine surgical procedure that 
is performed from the front of the body through the lower part of the stomach. During an ALIF 
procedure, the degenerative or diseased disc(s) is removed and replaced with an interbody 
device, to assist in stabilizing the spine, restoring disc height and assisting with fusion or healing 
of the neighboring vertebral bodies so they grow together.  
 

How long does it take to perform a lumbar total disc replacement 
procedure or an ALIF procedure?  
 
The time to complete a total disc replacement or an ALIF procedure depends on a variety of 
factors including the number of discs that require treatment, whether or not this is a reoperation 
and the severity of the condition. You will be provided with a general idea about the surgical 
time that is specific to your condition.  
 

What are the ALIF interbody devices typically made of? 
 
Lumbar, devices are made of polyether-etherketone (PEEK), which is a medical grade plastic, 
and some versions are covered with Ti-ACTIVE, a commercially pure titanium coating. All 
devices are designed to restore spinal alignment and height while supporting the healing or 
fusion process. The same material is used in lateral lumbar interbody fusion (LLIF), 
transforaminal lumbar interbody fusion (TLIF) and anterior cervical discectomy fusion (ACDF). 
There are new materials that are being constantly developed, please ask us for the latest 
advances and developments in these procedures and products.  
 
 
 
 



 
        ALIF interbody made of PEEK 
 
 

 

 

                       



 

What is an LLIF procedure?  
 
A Lateral Lumbar Interbody Fusion (LLIF) procedure is a minimally invasive lumbar spine 
surgical procedure that is performed from the side of the body through the abdominal muscles 
by making approximately a one-inch incision. During a LLIF procedure, the degenerative or 
diseased disc(s) is removed and replaced with an interbody device, to assist in stabilizing the 
spine, restoring disc height and assisting with fusion or healing of the neighboring vertebral 
bodies so they grow together.  
 
 
 
 

 
 
 

Image depicting access to the spine from the side of the body through a 1-inch incision with a 
endoscopic surgical device that allows passage through the abdominal muscles in a minimally 

invasive fashion.  
 
 
 
 
 
 



 
 

Before and After: On the left, before placement of a LLIF, shows collapsed disc space due to 
degeneration of the discs, and tightness at the neuroforamen putting pressure on exiting nerve 

root. To the right, after LLIF is placed with disc height restored, improvement in natural 
curvature and opening of neuroforamen relieving pressure on the exiting nerve root.  

 

 
How long does it take to perform an LLIF procedure?  
 
The time to complete an LLIF procedure depends on a variety of factors including the number of 
discs that require treatment, whether or not this is a reoperation and the severity of the 
condition. During your pre-surgical consultation visit you will be given a general idea about the 
surgical time duration.  
 
 

What is a TLIF/PLIF procedure?  
TLIF stands for transforaminal lumbar interbody fusion. PLIF stands for posterior lumbar 
interbody fusion. These procedures can be performed through a traditional open incision or a 
minimally invasive procedure depending on the patient and the condition to be treated. TLIF and 



PLIF is performed under general anesthesia.  The procedure is performed through an incision 
on the back. The length of the incision depends on how many levels are being treated and if 
minimally invasive techniques can be used. 
 
Once the surgeon safely creates a window to see the spine, the damaged disc is removed. 
Once the disc space has been cleared out, the surgeon prepares the bony surfaces for a fusion.  
 
An implant filled with bone graft is placed in the now empty disc space between the two 
vertebral bodies. Bone graft inside the disc space will then go on to fuse, healing the two bones 
together in this area. 
 
With the TLIF and PLIF, pedicle screws are inserted into the bone to allow for fixation and 
stability after fusion.  Finally, rods are placed between the screws in order to maximize stability 
and hold the lumbar level stable while fusion occurs. Additional bone graft material is also 
placed along the back of the spine, providing an additional area for spine fusion to occur.   
TLIF and PLIF provides improved results for fusion because fusion is achieved in the front and 
back parts of the lumbar spine, all through a single surgical approach. The TLIF and PLIF 
procedure increases the chance of a successful fusion because a larger surface area is 
available for bone graft to heal into a fusion. 
 
Any spine surgery has surgical risks involved. You need to discuss these with your surgeon at 
your pre-operative appointment.  
 
 
 



 
X-rays of the lumbar spine before and after Transforaminal Lumbar Interbody Fusion (TLIF).  

Before performing the TLIF procedure the L4/5 disc space is collapsed due to degeneration of 
the disc, there is tightness at the neuroforamen putting pressure on the exiting L4 nerve root. To 

the right, after a TLIF interbody is placed there is restoration of disc height, natural lordotic 
curvature and opening of the neuroforamen relieving pressure on the exiting L4 nerve. Titanium 

screws and rods support the bones and maintain proper alignment in the back of the spine, 
while an interbody device has been placed in the disc space between the bones for support in 

the front portion of the spine. 
 

 

 


