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Introduction 

Lumbar fusion is a surgery that joins or fuses bones (vertebrae) in the low back. It is performed 
when the bones or the discs between the bones are damaged, leading to pressure on the spinal 
cord or nerves and instability. The goal of this surgery is to make the spine more stable and help 
relieve symptoms such as pain or weakness. During the surgery itself, the bones are not fused. 
Instead, the surgeon places small pieces of bone that grow together over time. Sometimes metal 
plates or cages are used in the surgery. Prior to having this surgery for most conditions, most 
experts recommend a trial of nonsurgical care. It is important to note that not all lumbar fusions 
are successful. And for those who smoke, the chance of an unsuccessful fusion is higher than for 
those who do not smoke. Published studies bear this out, and expert medical organizations 
recommend quitting smoking for several weeks before spinal lumbar fusion. 

 

Note: The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The 
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for 
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can 
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be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a 
service may be covered. 

 

Policy Coverage Criteria  

 

Note: This policy only applies to adults aged 19 and older. 

We will review for medical necessity this elective surgical procedure. 

The surgical procedure subject to medical necessity review for site of service addressed in 
this policy is limited to: 

• Single-level lumbar fusion (this includes lumbar spine decompression surgeries 
performed with single level lumbar fusion) 

We will review the site of service for medical necessity for certain elective surgical procedures. 
Site of service is defined as the location where the surgical procedure is performed, such as an 
off campus-outpatient hospital or medical center, an on campus-outpatient hospital or medical 
center, an ambulatory surgical center, or an inpatient hospital or medical center. 

 

Site of Service for 
Elective Surgical 
Procedures 

Medical Necessity 

Medically necessary sites 
of service: 
• Off campus-outpatient 

hospital/medical center 
• On campus-outpatient 

hospital/medical center 
• Ambulatory surgical 

center 

Certain elective surgical procedures will be covered in the most 
appropriate, safe, and cost-effective site. These are the 
preferred medically necessary sites of service for certain 
elective surgical procedures. 

Inpatient hospital/medical 
center 

Certain elective surgical procedures will be covered in the most 
appropriate, safe, and cost-effective site. This site is 
considered medically necessary only when the individual has a 
clinical condition which puts him or her at increased risk for 
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Site of Service for 
Elective Surgical 
Procedures 

Medical Necessity 

complications including any of the following (this list may not 
be all inclusive): 
• Anesthesia Risk 

o American Society of Anesthesiologists (ASA) classification III 
or higher (see definition) 

o Personal history of complication of anesthesia 
o Documentation of alcohol dependence or history of 

cocaine use 
o Prolonged surgery (> 3 hours) 

• Cardiovascular Risk 
o Uncompensated chronic heart failure (New York Heart 

Association [NYHA] class III or IV) 
o Recent history of myocardial infarction (MI) (< 3 months) 
o Poorly controlled, resistant hypertension* 
o Recent history of cerebrovascular accident (< 3 months) 
o Increased risk for cardiac ischemia (drug eluting stent 

placed < 1 year or angioplasty < 90 days) 
o Symptomatic cardiac arrhythmia despite medication 
o Significant valvular heart disease 

• Liver Risk 
o Advanced liver disease (Model for End-Stage Liver Disease  

Score > 8)** 
• Pulmonary Risk 

o Chronic obstructive pulmonary disease (COPD) (FEV1 
<50%) 

o Poorly controlled asthma (FEV1 <80% despite treatment) 
o Moderate to severe obstructive sleep apnea (OSA)*** 

• Renal Risk 
o End stage renal disease (on dialysis) 

• Other 
o Morbid obesity (body mass index ≥ 50 kg/m2) 
o Pregnancy 
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Site of Service for 
Elective Surgical 
Procedures 

Medical Necessity 

o Bleeding disorder (requiring replacement factor, blood 
products, or special infusion product [DDAVP**** does not 
meet this criterion) 

o Anticipated need for transfusion(s) 
 
Note:      * 3 or more drugs to control blood pressure 

** https://reference.medscape.com/calculator/meld-score-end-
stage-liver-disease 
*** Moderate-AHI≥15 and ≤ 30, Severe-AHI ≥30 
****DDAVP-Deamino-Delta-D-Arginine Vasopressin (Desmopressin) 

Inpatient hospital/medical 
center 

This site of service is considered NOT medically necessary for 
certain elective surgical procedures when the site of service 
criteria listed above in this policy are not met. 

 

Note: Smoking within the 6 weeks just prior to scheduled surgery is a contraindication for 
lumbar spinal fusion (see documentation requirements for smoking cessation). 

This policy does not address the pre-operative cessation of smokeless/chewing/dipping/snuff 
tobacco or nicotine replacements such as electronic cigarettes (e-cigs), nicotine gum, nicotine 
lozenges and nicotine patches. No studies or literature were found that report the effect of 
these products on orthopedic surgical outcomes (see documentation requirements for smoking 
cessation).  

See Documentation Requirements section for information that must be submitted for review. 

Condition Medical Necessity 
Spinal stenosis Lumbar spinal fusion may be considered medically necessary 

for spinal stenosis when both of the following criteria are met: 
• Either one of the following: 

o Associated spondylolisthesis demonstrated by at least a 4 
millimeter (mm) shift in the sagittal plane on 
flexion/extension plain X-rays 

      OR 
o Spinal instability will be created due to need for bilateral or 

wide decompression with facetectomy or resection of pars 

https://reference.medscape.com/calculator/meld-score-end-stage-liver-disease
https://reference.medscape.com/calculator/meld-score-end-stage-liver-disease
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Condition Medical Necessity 
interarticularis; imaging studies must document 
encroachment on the nerve root channel (neural foramen) 

AND 
• Either one of the following: 

o Neurogenic claudication or radicular pain that results in 
significant functional impairment in an individual who has 
failed at least 3 months of conservative care (see Related 
Information) and has documentation of central/lateral 
recess/or foraminal stenosis on magnetic resonance 
imaging (MRI) or other imaging 

OR 
o Severe or rapidly progressive symptoms of motor loss, 

neurogenic claudication or cauda equina syndrome 
Severe degenerative 
scoliosis in ADULTS 

Lumbar spinal fusion may be considered medically necessary 
for severe degenerative scoliosis in ADULTS with ONE of the 
following: 
• A minimum Cobb angle of 30 degrees 
OR 
• Significant sagittal imbalance (e.g., sagittal vertical axis > 5 

centimeters [cm]) with any ONE of the following: 
o Documented progression of deformity with persistent axial 

(non-radiating) pain and impairment or loss of function 
unresponsive to at least 1 year of conservative therapy (see 
Related Information) 

OR 
o Persistent and significant neurogenic symptoms 

(claudication or radicular pain) with impairment or loss of 
function, unresponsive to at least 1 year of conservative 
nonsurgical care (see Related Information) 

OR 
o Severe or rapidly progressive symptoms of motor loss, 

neurogenic claudication or cauda equina syndrome 
Spondylolisthesis (except 
isthmic) 

Lumbar spinal fusion may be considered medically necessary 
for severe spondylolisthesis when ALL of the following are 
present: 
• At least a 4 mm shift in the sagittal plane measured on 

functional flexion/extension plain X-rays  
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Condition Medical Necessity 
• Persistent back pain (radicular pain or neurogenic claudication)  
• Impairment or loss of function that is unresponsive to at least 3 

months of conservative therapy (see Related Information) 
Isthmic spondylolisthesis Lumbar spinal fusion may be considered medically necessary 

for isthmic spondylolisthesis when ALL of the following are 
present: 
• Congenital (Wiltse type I) or acquired pars defect (Wiltse type 

II) documented on X-ray 
AND 
• Persistent back pain (with or without neurogenic symptoms) 

with impairment or loss of function 
AND 
• Either ONE of the following: 

o Condition is unresponsive to at least 3 months of 
conservative nonsurgical care (see Related Information) 

OR 
o Severe or rapidly progressive symptoms of motor loss, 

neurogenic claudication, or cauda equina syndrome are 
present 

Recurrent, same level, disc 
herniation 

Lumbar spinal fusion may be considered medically necessary 
for recurrent, same level, disc herniation when ALL of the 
following are present: 
• Rapidly progressive symptoms of motor loss, neurogenic 

claudication, or cauda equina syndrome 
OR 
• At least 3 months have passed since the original disc surgery 
AND 
• Recurrent neurogenic symptoms (radicular pain or claudication) 

and evidence of nerve-root irritation, as demonstrated by a 
positive nerve-root tension sign, or positive femoral tension 
sign, or a corresponding neurologic deficit 

AND 
• Impairment or loss of function 
AND 
Unresponsive to at least 3 months of conservative nonsurgical care 
(see Related Information) 
AND 
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Condition Medical Necessity 
• Neural structure compression or instability documented by 

imaging at a level and side corresponding to the clinical 
symptoms 

Pseudarthrosis Lumbar spinal fusion may be considered medically necessary 
for pseudarthrosis, documented radiologically, when ALL of 
the following are present: 
• With severe or rapidly progressive symptoms of motor loss, 

neurogenic claudication, or cauda equina syndrome 
OR 
• No less than 6 months after initial fusion 
AND 
• With persistent axial back pain, with or without neurogenic 

symptoms 
AND 
• Impairment or loss of function, in an individual who had 

experienced significant interval relief of prior symptoms 
Revision surgery for 
implant/instrumentation 
failure 

Revision lumbar spine surgery may be medically necessary for 
implant/instrumentation failure demonstrated on imaging 
showing malposition or other evidence of failure (e.g., 
dislocation/subluxation, vertebral body fracture, hardware 
breakage, surrounding radiolucency) 

Instability Lumbar spinal fusion may be considered medically necessary 
for instability due to fracture, dislocation, infection, abscess, or 
tumor when extensive surgery is required that could create an 
unstable spine. 

Iatrogenic or degenerative 
flatback syndrome 

Lumbar spinal fusion may be considered medically necessary 
for iatrogenic or degenerative flatback syndrome with 
significant sagittal imbalance when fusion is performed with 
spinal osteotomy or interbody spacers.  

Adjacent level disease after 
prior fusion  

Lumbar spinal fusion may be considered medically necessary 
for adjacent level disease when ALL of the following are 
present: 
• Persistent back pain (radicular pain or neurogenic claudication) 

with impairment or loss of function that is unresponsive to at 
least 3 months of conservative therapy (see Related 
Information) 



Page | 8 of 38 ∞ 

Condition Medical Necessity 
AND 
• Eccentric disc space collapse, spondylolisthesis, acute single 

level scoliosis, or lateral listhesis on imaging 
AND 
• Symptoms and functional measures correlate with imaging 

findings 
AND 
• The previous fusion resulted in significant relief for at least 6 

months 
Multiple-level lumbar 
spinal fusion 

Multiple-level lumbar spinal fusion is considered not medically 
necessary when the criteria listed above are not met for all 
levels. 

Conditions other than 
those listed in this policy 

Lumbar spinal fusion is considered not medically necessary for 
any indication not addressed in this policy. 

 

Condition Investigational 
As listed Lumbar spinal fusion is considered investigational if the sole 

indication is any one of the following conditions: 
• Chronic nonspecific low back pain without radiculopathy 
• Degenerative disc disease 
• Disc herniation 
• Facet syndrome 
• Initial discectomy/laminectomy for neural structure 

decompression 
 

Documentation Requirements 
The following information must be submitted to ensure an accurate, expeditious and 
complete review for lumbar spinal fusion surgery: 
• Specific procedures requested with related procedure/diagnosis codes and identification of the 

disc levels for surgery 
• Office notes that include a current history and physical exam 
• Clinical notes document individual has been evaluated at least twice by a physician(s) before 

submitting a request for surgery (except in cases of malignancy, trauma, infection, or rapidly 
progressive neurologic symptoms) 
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Documentation Requirements 
• Detailed documentation of the extent and response to conservative therapy, including 

outcomes of any procedural interventions, medication use and physical therapy/physiatrist 
notes 

• Documentation of current smoking status, and a written statement that the individual was non-
smoking for the 6 weeks prior to scheduled (non-emergent) surgery (not applicable to 
emergent surgery). See smoking cessation definition. 

• Copy of the radiologist’s report for diagnostic imaging (MRI, CT, etc.) done within the past 12 
months prior to surgery. Imaging must be performed and read by an independent radiologist. 
If there are discrepancies in the interpretation of the imaging, the radiologist’s report will 
supersede. 

• Copy of most recent X-ray report of flexion-extension films that demonstrate the presence of 
lumbar spine instability 

 

Coding  

 

Code Description 
CPT 
22533 Arthrodesis, lateral extracavitary technique, including minimal discectomy to prepare 

interspace (other than for decompression); lumbar 

22534 Arthrodesis, lateral extracavitary technique, including minimal discectomy to prepare 
interspace (other than for decompression; thoracic or lumbar, each additional vertebral 
segment 

22558 Arthrodesis, anterior interbody technique, including minimal discectomy to prepare 
interspace (other than for decompression); lumbar 

22585 Arthrodesis, anterior interbody technique, including minimal discectomy to prepare 
interspace (other than for decompression); each additional interspace (List separately 
in addition to code for primary procedure) 

22612 Arthrodesis, posterior or posterolateral technique, single interspace; lumbar (with 
lateral transverse technique, when performed) 

22614 Arthrodesis, posterior or posterolateral technique, single interspace; each additional 
interspace (List separately in addition to code for primary procedure) 

22630 Arthrodesis, posterior interbody technique, including laminectomy and/or discectomy 
to prepare interspace (other than for decompression), single interspace; lumbar 
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Code Description 
22632 Arthrodesis, posterior interbody technique, including laminectomy and/or discectomy 

to prepare interspace (other than for decompression), single interspace, lumbar; each 
additional interspace (List separately in addition to code for primary procedure) 

22633 Arthrodesis, combined posterior or posterolateral technique with posterior interbody 
technique including laminectomy and/or discectomy sufficient to prepare interspace 
(other than for decompression), single interspace; lumbar 

22634 Arthrodesis, combined posterior or posterolateral technique with posterior interbody 
technique including laminectomy and/or discectomy sufficient to prepare interspace 
(other than for decompression), single interspace, lumbar; each additional interspace 
and segment (List separately in addition to code for primary procedure) 

22800 Arthrodesis, posterior, for spinal deformity, with or without cast; up to 6 vertebral 
segments 

22802 Arthrodesis, posterior, for spinal deformity, with or without cast; 7 to 12 vertebral 
segments 

22804 Arthrodesis, posterior, for spinal deformity, with or without cast; 13 or more vertebral 
segments 

22808 Arthrodesis, anterior, for spinal deformity, with or without cast; 2 to 3 vertebral 
segments 

22810 Arthrodesis, anterior, for spinal deformity, with or without cast; 4 to 7 vertebral 
segments 

22812 Arthrodesis, anterior, for spinal deformity, with or without cast; 8 or more vertebral 
segments 

22853 Insertion of interbody biomechanical device(s) (e.g., synthetic cage, mesh) with integral 
anterior instrumentation for device anchoring (e.g., screws, flanges), when performed, 
to intervertebral disc space in conjunction with interbody arthrodesis, each interspace 
(List separately in addition to code for primary procedure) 

22854 Insertion of intervertebral biomechanical device(s) (e.g., synthetic cage, mesh) with 
integral anterior instrumentation for device anchoring (e.g., screws, flanges), when 
performed, to vertebral corpectomy(ies) (vertebral body resection, partial or complete) 
defect, in conjunction with interbody arthrodesis, each contiguous defect (List 
separately in addition to code for primary procedure) 

22859 Insertion of intervertebral biomechanical device(s) (e.g., synthetic cage, mesh, 
methylmethacrylate) to intervertebral disc space or vertebral body defect without 
interbody arthrodesis, each contiguous defect (List separately in addition to code for 
primary procedure) 

63052 Laminectomy, facetectomy, or foraminotomy (unilateral or bilateral with 
decompression of spinal cord, cauda equina and/or nerve root[s] [e.g., spinal or lateral 
recess stenosis]), during posterior interbody arthrodesis, lumbar; single vertebral 
segment (List separately in addition to code for primary procedure)  
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Code Description 
63053 Laminectomy, facetectomy, or foraminotomy (unilateral or bilateral with 

decompression of spinal cord, cauda equina and/or nerve root[s] [e.g., spinal or lateral 
recess stenosis]), during posterior interbody arthrodesis, lumbar; each additional 
segment (List separately in addition to code for primary procedure) 

 

Note:  CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). HCPCS 
codes, descriptions and materials are copyrighted by Centers for Medicare Services (CMS). 

 

Related Information  

 

Definition of Terms 

Cauda equina: Cauda equina are the nerve roots, resembling a horse’s tail, that continue from 
where the spinal cord ends and branch down to the lower part of the body. (Cauda equina is 
Latin for horse’s tail.) 

• Cauda Equina Syndrome (CES): Considered a surgical emergency with a rapid progression of 
neurologic symptoms that may include but are not limited to: 

o Severe sharp/stabbing debilitating low back pain that starts in the buttocks and travels 
down one or both legs, with severe muscle weakness 

o Inability to start/stop urine flow 

o Inability to start/stop bowel movement 

o Loss of sensation below the waist 

o Absence of lower extremity reflexes 

CES is caused by compression of the cauda equina nerves of the lower spine by a herniated disk, 
infection, cancer, trauma, or spinal stenosis. 

Conservative nonsurgical therapy: For the duration specified should include all of the 
following: 

• Use of prescription strength analgesics for several weeks at a dose sufficient to induce a 
therapeutic response 
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• Analgesics should include anti-inflammatory medications with or without adjunctive 
medications such as nerve membrane stabilizers or muscle relaxants (if not contraindicated) 

• Participation in at least six weeks of physical therapy (including active exercise) or 
documentation of why the individual could not tolerate physical therapy 

• Evaluation and appropriate management of associated cognitive, behavioral or addiction 
issues when present 

• Documentation of individual compliance with the preceding criteria 

Isthmic spondylolisthesis: Spondylolisthesis caused by a fracture in the pars interarticularis. 
Note that many people have fractures of the pars and do not have symptoms. 

Neurogenic claudication (also known as pseudoclaudication): A common indicator of 
lumbar spinal stenosis. The problem is caused by an inflamed nerve coming from the spinal 
column. Symptoms include the sensation of pain or weakness in the legs that is relieved with a 
change in position or leaning forward. 

Persistent debilitating pain: Defined as: 

• Significant level of pain on a daily basis defined on a visual analog scale (VAS) as greater 
than 4; AND 

• Pain on a daily basis that has a documented impact on activities of daily living in spite of 
optimal conservative nonsurgical therapy as outlined above and appropriate for the 
individual. 

Pseudarthrosis: When bones fail to fuse with one another after spinal fusion surgery. Lack of 
union at the fused location. 

Radicular pain: Pain that radiates along a dermatome of a nerve due to 
inflammation/irritation/compression of the nerve root that connects to the spinal column, also 
known as radiculitis. A common form is sciatica. 

Restricted functional ability: Severely restricted functional ability generally includes loss of 
function and/or documentation of inability or significantly decreased ability to perform normal 
daily activities of work, school or at-home duties. 

Smoking cessation: Smoking cessation for at least six weeks prior to scheduled (non-emergent) 
surgery applies to smoking cigarettes, cigars, and pipe smoking of tobacco. 

Spondylolisthesis: North American Spine Society defines lumbar degenerative spondylolisthesis 
as an acquired anterior displacement (slip) of one vertebra over the subjacent vertebra, 
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associated with degenerative changes, but without an associated disruption or defect in the 
vertebral ring. 

 

Evidence Review  

 

Description 

Lumbar spinal fusion (arthrodesis) is a surgical technique that involves fusing two or more 
lumbar vertebrae using local bone, autologous bone taken from the iliac crest of the individual, 
allogeneic donor bone, or bone graft substitutes. There are numerous potential indications for 
lumbar spinal fusion. Spinal fusion can be performed as a single procedure or in conjunction 
with other spinal surgeries. For example, lumbar spinal fusion can be performed in combination 
with discectomy for either herniated discs or degenerative disc disease, or in combination with 
decompression surgery of the spinal canal for spinal stenosis. 

 

Background 

Fusion of the lumbar spine can be approached from an anterior, lateral, or posterior direction 
(see Appendix). Anterior lumbar interbody fusion or posterior lumbar interbody fusion can be 
performed with an open approach (long incision with wide retraction of the musculature) or 
using minimally invasive/minimal access procedures. Minimally invasive approaches that use 
specialized retractors include lateral interbody fusion (e.g., lateral transpsoas interbody fusion, 
extreme lateral interbody fusion, direct lateral lumbar interbody fusion), and transforaminal 
interbody fusion. Posterolateral fusion fuses the transverse processes alone and should be 
differentiated from the interbody procedures (e.g., posterior lumbar interbody fusion) just 
described. Interbody cages, instrumentation such as plates, pedicle screws, or rods, and 
osteoinductive agents, such as recombinant human bone morphogenetic protein, may be used 
to stabilize the spine during the months that fusion is taking place and to improve fusion 
success rates. 

The objective of interbody fusion is to permanently immobilize the functional spinal unit (two 
adjacent vertebrae and the disc between them) believed to be causing pain and/or neurologic 
impingement. An alternative or supplemental approach is fusion of the transverse processes. 
Lumbar fusion is most commonly accepted when it is used to stabilize an unstable spine or to 
correct deformity. Decompression surgery is indicated for individuals with persistent symptoms 
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despite conservative treatment. Spinal fusion is frequently performed in combination with 
decompression surgery with the intent of decreasing instability of the spine. One potential 
marker of instability is spondylolisthesis, and many surgeons target individuals with spinal 
stenosis and spondylolisthesis for the combined decompression plus fusion procedure. The 
North American Spine Society has defined lumbar degenerative spondylolisthesis as "an 
acquired anterior displacement of 1 vertebra over the subjacent vertebra, associated with 
degenerative changes, without an associated disruption or defect in the vertebral ring."1 Most 
individuals with symptomatic degenerative lumbar spondylolisthesis and an absence of 
neurologic deficits do well with conservative care. Individuals who present with sensory changes, 
muscle weakness, or cauda equina syndrome are more likely to develop progressive functional 
decline without surgery. Scoliosis, an abnormal lateral and rotational curvature of the vertebral 
column, can result in severe deformity associated with back pain in adulthood and may lead to 
compromised respiratory function if not corrected. Scoliosis with severe deformity is also an 
accepted indication for spinal fusion. 

Lumbar spinal fusion is more controversial when the conditions previously described are not 
present. Spinal stenosis is one such condition. A 2011 consensus statement from the North 
American Spine Society defined degenerative lumbar spinal stenosis as a condition in which 
there is diminished space available for the neural and vascular elements in the lumbar spine 
secondary to degenerative changes in the spinal canal.2 When symptomatic, this causes a 
variable clinical syndrome of gluteal and/or lower-extremity pain and/or muscle fatigue, which 
may occur with or without back pain.  

Fusion has also been performed for degenerative disc disease. Degenerative disc disease is a 
universal age-related condition consisting of morphologic changes in the lumbar motion 
segment. Because many degenerative changes seen on imaging are asymptomatic, and invasive 
provocative discography has variable accuracy in the ability to localize the pain generator, 
identifying the source of low back pain can be difficult. A large number of fusion procedures are 
also performed for nonspecific low back pain unresponsive to nonsurgical measures (e.g., 
nonsteroidal anti-inflammatory drugs, analgesics, physical therapy), when definitive indications 
for fusion are not present. Across the United States, there is wide variation in the rates of lumbar 
spinal fusion, and many experts consider lumbar fusion to be overused, indicating a need for 
greater standardization and uniformity in the application of this procedure. 

 

Outcomes 

Outcome measures for back surgery are relatively well-established (see Table 1). Most studies 
used back and leg visual analog scores or the Zurich Claudication Questionnaire to assess pain 
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and the Oswestry Disability Score (ODI) to assess functional limitations related to back pain. 
Most studies also use a broader functional status index such as the Short-Form Survey (SF)-12 or 
SF-36, particularly the physical function subscale of SF-36. Determining the minimal clinically 
important differences (MCID) for these measures is complex. The MCID for a given measure can 
depend on the baseline score or severity of illness, the method used to calculate MCID, and the 
times at which the scores are measured.3 For these reasons, some investigators prefer to 
calculate a minimum detectable difference (MDD).4 

Both short-term and long-term outcomes are important in evaluating back treatments. For 
example, for definitive back surgery, net benefit should take into account immediate 
(perioperative) adverse events; improvements in pain, neurological status, and function at 12 to 
24 months as measured by the ODI, SF-36, Zurich Claudication Questionnaire, or visual analog 
scale measures; and 5-year secondary surgery rates, which reflect longer-term complications, 
recurrences, and treatment failures. 

Individual preferences are important in decision-making about elective back surgery.5 In 
particular, to avoid the morbidity and risk of complications of the surgery, some individuals may 
choose to prolong conservative treatments even if it means they have additional pain and 
functional limitation. Conversely, some individuals will accept long-term outcomes of surgery 
similar to those of conservative therapy to get faster relief of symptoms and improvement in 
function. 

Group means are commonly designated as primary outcome measures in spine studies. 
Variation in the calculation and definition of MCIDs makes it difficult to compare response rates 
across studies. Nevertheless, clinical trials should prespecify an MCID for ODI and, when used, 
the other measures in the table and report response rates in addition to group means. 

 

Table 1. Individual-reported Outcome Measures for Back and Leg Pain 

Measure Outcome Evaluated Description MDD and MCID 
Oswestry 
Disability Score 
(ODI) 

Functional disability and 
pain related to back 
conditions 

Ten 5-point items; scores 0 (no 
disability) to 50 (totally disabled) 
or 0-100% of maximum score 

MDD: 8-10 points 
MCID varies; often 15 
points (30 percentage 
points) 

Zurich 
Claudication 
Questionnaire 
(ZCQ) 

Pain, numbness, weakness, 
walking tolerance, and (if 
applicable) satisfaction with 
treatment results 

Eighteen items; three subscales. 
Total score is expressed in points 
or as a percentage of maximum 
score (higher scores are worse) 

MDD: 5 points. 
MCID: Varies; sometimes 
defined as a detectable 
improvement on 2 of 3 
subscales 
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RMDQ Disability from back 
problems 

Twenty-four items; scored 0-24 
(higher scores are worse) 

MCID: 30% reduction 

Visual analog 
scale for leg pain 

Degree of leg pain Individuals indicate the degree 
of pain on a 0-100 scale 

MDD: 5 points 

Visual analog 
scale for back 
pain 

Degree of back pain Individuals indicate the degree 
of pain on a 0-100 scale 

MDD: 2 points 

MDD: Minimal detectable difference; MCID: Minimal clinically important difference; RMDQ: Roland and Morris 
Disability Questionnaire. ODI: Oswestry Disability Score . 

Additional outcome measures are used for juvenile or adolescent idiopathic scoliosis and adult degenerative scoliosis. 

 

Effect of Smoking on Spinal Fusion Rates 

A systematic review of the effects of smoking on spine surgery was published by Jackson and 
Devine in 2016.76 Four large retrospective comparative studies were included; they evaluated 
fusion rates in smokers and nonsmokers. The greatest difference in fusion rates was observed in 
a study of 100 individuals by (Brown et al, 1986) with a 32% difference in fusion rates between 
smokers and nonsmokers (P=0.001).77 (Bydon et al, 2014) found no significant difference in 
fusion rates between smokers and nonsmokers for single-level fusion, but an 18% lower fusion 
rate in smokers for 2-level fusions (p=0.019).78 A retrospective analysis by (Andersen et al, 2001) 
of 232 smokers and 194 nonsmokers found that individuals who smoked more than 10 
cigarettes per day within 3 months of surgery had a 9% decrease in fusion rates 79 and a fourth 
study (Glassman et al, 2000) of 188 nonsmokers and 169 smokers found that smokers had a 7% 
reduction in fusion rates (P=0.05), and that fusion success improved with postoperative smoking 
cessation.80 

 

Summary of Evidence 

For individuals with spinal stenosis who are undergoing decompression surgery and receive 
lumbar spinal fusion, the evidence includes randomized controlled trials (RCTs). The relevant 
outcomes are symptoms, functional outcomes, quality of life, resource utilization, and 
treatment-related morbidity. Two RCTs published in 2016 compared decompression surgery 
plus fusion with decompression surgery alone. These trials reached different conclusions about 
the benefit of adding fusion to decompression, one specifically in individuals with low-grade 
(0%-25% slippage) spondylolisthesis and one in individuals with lumbar stenosis with or without 
spondylolisthesis. Both trials reported a larger number of operative and perioperative adverse 
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outcomes with the addition of fusion. A small trial conducted in Japan, also found no difference 
in lower back pain or leg pain scores between laminectomy alone and laminectomy plus 
posterolateral fusion in individuals with 1-level spinal stenosis and grade 1 spondylolisthesis. 
About 40% of the individuals also had dynamic instability. Decompression alone was also found 
to be noninferior to decompression plus fusion in a noninferiority trial in a single-country, open-
label trial. In individuals with spinal stenosis and grade 1 spondylolisthesis and without 
instability, the evidence does not support routine addition of fusion to decompression surgery. 
The Swedish Spinal Stenosis Study included individuals who did not have spondylolisthesis. The 
addition of fusion to laminectomy resulted in similar individual-reported outcomes, longer 
operating time, more bleeding, higher surgical costs, and longer hospitalization, but did not 
result in better functional disability and pain scores. In individuals with spinal stenosis and no 
spondylolisthesis who receive decompression, the evidence suggests that routine fusion is not 
better than decompression alone. The evidence is insufficient to determine that the technology 
results in an improvement in the net health outcome. 

For individuals with juvenile or adolescent idiopathic scoliosis who undergo lumbar spinal 
fusion, the evidence includes observational studies reporting outcomes in adults who received 
lumbar spinal fusion as adolescents. The relevant outcomes are symptoms, functional outcomes, 
quality of life, resource utilization, and treatment-related morbidity. These observational studies 
do not provide evidence of the comparative effectiveness of spinal fusion to other interventions. 
Furthermore, because a goal of conservative treatment is to avoid fusion surgery, such 
comparisons would not be appropriate. They do suggest that, among individuals who are 
referred for surgery, outcomes in adulthood are similar to those observed in individuals who 
received bracing or no treatment. Limitations of this evidence include recall bias and the use of 
procedures that are not currently used. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 

For individuals who have adult degenerative scoliosis who undergo lumbar spinal fusion, the 
evidence includes a prospective comparative cohort study, which evaluated outcomes in adults 
with symptomatic scoliosis who were treated with spinal fusion surgery or nonoperatively. The 
relevant outcomes are symptoms, functional outcomes, quality of life, resource utilization, and 
treatment-related morbidity. Although the surgically treated group had better outcomes than 
the conservatively managed group, there was potential bias in this study due to the self-
selection of treatment and high loss to follow-up in the conservatively managed group. The 
evidence is insufficient to determine that the technology results in an improvement in the net 
health outcome. 

For individuals who have isthmic spondylolisthesis who undergo lumbar spinal fusion, the 
evidence includes an RCT. The relevant outcomes are symptoms, functional outcomes, quality of 
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life, resource utilization, and treatment-related morbidity. The RCT identified compared fusion 
with an exercise program for individuals who had symptomatic isthmic spondylolisthesis.  
Functional outcomes and pain relief were significantly better after fusion surgery. Results of this 
trial support the use of fusion for this condition but should be corroborated in a larger number 
of individuals. The evidence is insufficient to determine that the technology results in an 
improvement in the net health outcome. 

For individuals who have spinal fracture and undergo lumbar spinal fusion, the evidence 
includes RCTs and meta-analyses of RCTs. The relevant outcomes are symptoms, functional 
outcomes, quality of life, resource utilization, and treatment-related morbidity.  Results of a 
small RCT indicated that spinal fusion for individuals with spinal fracture without instability or 
neural compression might result in worse outcomes than nonsurgical management. The 
evidence is insufficient to determine that the technology results in an improvement in the net 
health outcome. 

For individuals who have lumbar disc herniation with radiculopathy who are undergoing 
discectomy who receive lumbar spinal fusion, the evidence includes observational studies. The 
relevant outcomes are symptoms, functional outcomes, quality of life, resource utilization, and 
treatment-related morbidity. In individuals with lumbar radiculopathy with herniated disc who 
receive discectomy, the evidence does not support the routine use of fusion as an adjunct to 
discectomy. The evidence is insufficient to determine that the technology results in an 
improvement in the net health outcome. 

For individuals who have chronic low back pain without radiculopathy who undergo lumbar 
spinal fusion, the evidence includes RCTs and meta-analyses of RCTs. The relevant outcomes are 
symptoms, functional outcomes, quality of life, resource utilization, and treatment-related 
morbidity. In most individuals with chronic or persistent low back pain who do not have 
neurogenic leg pain, fusion surgery has little or no net benefit. Clinical trials have not used clear 
criteria for diagnosing “discogenic” pain, which may contribute to mixed results. The evidence is 
insufficient to determine that the technology results in an improvement in the net health 
outcome. 

 

Additional Information 

Clinical input on the indications for lumbar spinal fusion was obtained when this policy was 
created in 2014. Input supported the use of lumbar spinal fusion under conditions of spinal 
deformity or instability, including stenosis with spondylolisthesis and recurrent disc herniation. 
Based on the results of clinical vetting, spinal fusion combined with decompression surgery may 
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be considered medically necessary when conservative treatment has failed in individuals with 
severe scoliosis, stenosis plus spondylolisthesis, or recurrent disc herniation. 

 

Ongoing and Unpublished Clinical Trials 

Some currently ongoing and unpublished trials that might influence this review are listed in 
Table 2. 

 

Table 2. Summary of Key Trials 

NCT No. Trial Name Planned 
Enrollment 

Completion 
Date 

Ongoing 
NCT03115983a A Concurrently Controlled Study of the LimiFlex 

Paraspinous Tension Band in the Treatment of 
Lumbar Degenerative Spondylolisthesis With Spinal 
Stenosis 

315 Jul 2025 

NCT04318795 Minimally Invasive Spinal Decompression (MIS-D) 
Versus Minimally Invasive Spinal Decompression 
and Fusion (MIS-TLIF) for the Treatment of Lumbar 
Spinal Stenosis (LSS): A Prospective Randomized 
Controlled Trial 

80 Dec 2025 

NCT02385695 A Prospective Comparative Study to Evaluate Safety 
and Effectiveness of Dynamic Stabilization Versus 
Lumbar Fusion in Treatment of Multilevel Lumbar 
Disc Degeneration Disease 

102 Aug 2021 
(Last updatd 2015) 

NCT04893720 The SPINUS II Study: Spinal Fusion for Multilevel 
SPECT/CT Positive Lumbar Degeneration 

30 Jul 2026 

NCT02348645 Decompression Alone vs. Decompression and 
Instrumented Fusion for the Management of 
Lumbar Spinal Stenosis Associated With Stable 
Degenerative Spondylolisthesis: A Pragmatic 
Randomized Clinical Pilot Trial 

70 Sep 2023 (last 
updated 2022) 

NCT: national clinical trial. 
a Denotes industry-sponsored or cosponsored trial. 

 

https://www.clinicaltrials.gov/ct2/show/NCT03115983?term=NCT03115983&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT04318795?term=NCT04318795&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT02385695?term=NCT02385695&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT04893720?term=NCT04893720&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT02348645?term=NCT02348645&draw=2&rank=1
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Clinical Input Received from Physician Specialty Societies and Academic 
Medical Centers 

While the various physician specialty societies and academic medical centers may collaborate 
with and make recommendations during this process, through the provision of appropriate 
reviewers, input received does not represent an endorsement or position statement by the 
physician specialty societies or academic medical centers, unless otherwise noted. 

 

2014 Input 

In response to requests, input was received from the North American Spine Society, American 
Association of Neurological Surgeons, and Congress of Neurological Surgeons, with three 
additional reviewers identified through a third physician specialty society, as well as two 
academic medical centers in 2014. Input supported the use of lumbar spinal fusion under 
conditions of spinal deformity or instability, including stenosis with spondylolisthesis and 
recurrent disc herniation. Based on the results of clinical vetting, spinal fusion combined with 
decompression surgery may be considered medically necessary when conservative treatment 
has failed in patients with severe scoliosis, stenosis plus spondylolisthesis, or recurrent disc 
herniation. 

 

Practice Guidelines and Position Statements 

The purpose of the following information is to provide reference material. Inclusion does not 
imply endorsement or alignment with the policy conclusions. 

Guidelines or position statements will be considered for inclusion if they were issued by, or 
jointly by, a United States (US) professional society, an international society with US 
representation, or National Institute for Health and Care Excellence (NICE). Priority will be given 
to guidelines that are informed by a systematic review, include strength of evidence ratings, and 
include a description of management of conflict of interest. 

 

American Academy of Orthopaedic Surgeons 

Information updated in 2021 by the American Academy of Orthopaedic Surgeons has indicated 
that the type of treatment required for idiopathic scoliosis in children and adolescents depends 
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on the type and degree of the curve, child's age, and number of remaining growth years until 
the child reaches skeletal maturity.59 

• Observation is appropriate when the curve is mild (< 25°) or if the child is near skeletal 
maturity. 

• The goal of bracing is to prevent scoliotic curves from worsening. Bracing can be effective if 
the child is still growing and has a spinal curvature between 25° and 45°. There are several 
types of braces, most being the underarm type. 

• Surgery may be recommended if the curve is greater than 45° and the child is still growing. If 
the patient has reached skeletal maturity, surgery may still be recommended for scoliotic 
curves that exceed 50° to 55°. An implant made up of rods, hooks, screws, and/or wires is 
used to straighten the spine. Bone graft from the bone bank, or from the patient's hip 
region, is also used to help the operated portion of the spine heal solid. 

• At present, the main research focus in idiopathic scoliosis is investigation into genetic factors 
as a cause of scoliosis. 

 

American Association of Neurological Surgeons and Congress of 
Neurological Surgeons  

The 2014 guidelines from the American Association of Neurological Surgeons and Congress of 
Neurological Surgeons addressed fusion procedures for the lumbar spine.60 These guidelines 
indicated that there was no evidence that conflicted with the recommendations formulated in 
the 2005 guidelines for fusion procedures for the lumbar spine. See Table 3. 

 

Table 3. Guidelines on Fusion Procedures for the Lumbar Spine 

Recommendation GOR LOE 
One or two level degenerative disease without stenosis or spondylolisthesis (part 
7)61  
Lumbar fusion should be performed for patients whose low back pain refractory to 
conservative treatment (physical therapy or other nonoperative measures) and is 
due to 1- or 2-level DDD without stenosis or spondylolisthesis 

B Multiple level 
II studies 

Discography degenerative disease of the lumbar spine (part 6)62 



Page | 22 of 38 ∞ 

Recommendation GOR LOE 
Discoblock “(a procedure that involves injecting the disc with an anesthetic agent 
instead of a contrast agent in an effort to eliminate as opposed to reproducing a 
patient’s pain)” is considered as a diagnostic option during the evaluation of a 
patient presenting with chronic low back pain, but that the potential for 
acceleration of the degenerative process be included in the discussion of potential 
risks.  

C Single level II 
study 

Disc herniation and radiculopathy (part 8)63 
Lumbar spinal fusion is not recommended as routine treatment following primary 
disc excision in patients with a herniated lumbar disc causing radiculopathy.  

C IV 

Lumbar spinal fusion is recommended as a potential option in patients with 
herniated discs who have evidence of significant chronic axial back pain, work as 
manual laborers, have severe degenerative changes, or have instability associated 
with radiculopathy caused by herniated lumbar discs.  

C IV 

Reoperative discectomy combined with fusion is recommended as a treatment 
option in patients with a recurrent disc herniation associated with lumbar instability 
or chronic axial low back pain. 

C III 

Stenosis and spondylolisthesis (part 9)64 
Surgical decompression and fusion are recommended as an effective treatment 
alternative for symptomatic stenosis associated with degenerative spondylolisthesis 
in patients who desire surgical treatment. 

B II 

There was insufficient evidence to recommend a standard fusion technique.  Insufficient 

Stenosis without spondylolisthesis (part 10)65 
Surgical decompression is recommended for patients with symptomatic neurogenic 
claudication due to lumbar stenosis without spondylolisthesis who undergo surgical 
intervention.  

B II/III 

In the absence of deformity or instability, lumbar fusion is not recommended 
because it has not been shown to improve outcomes in patients with isolated 
stenosis. 

C IV 

DDD: degenerative disc disease; GOR: grade of recommendation; LOE: level of evidence. 

 

The two associations also provided recommendations on the following:60 

• Assessment of functional outcome following lumbar fusion (part 2)  

• Assessment of economic outcome (part 3)  

• Radiographic assessment of fusion status (part 4)  

• Correlation between radiographic outcome and function (part 5) 
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• Interbody techniques for lumbar fusion (part 11)  

• Pedicle screw fixation as an adjunct to posterolateral fusion (part 12)  

• Injection therapies (part 13)  

• Brace therapy (part 14) 

• Electrophysiologic monitoring (part 15) 

• Bone growth extenders and substitutes (part 16), and 

• Bone growth stimulators (part 17) 

 

International Scientific Society on Scoliosis Orthopaedic and 
Rehabilitation Treatment 

The International Scientific Society on Scoliosis Orthopaedic and Rehabilitation Treatment  
updated their guidelines on treatment of idiopathic scoliosis in 2018.66 In these guidelines, 
fusion is discussed in the context of other treatments, as an outcome measure indicating 
treatment failure. 

 

National Institute for Health and Care Excellence  

The NICE (2017) provided guidance on lateral interbody fusion for lumbar spine low back pain.67 
NICE stated that lumbar fusion may be appropriate for “people with severe, life-limiting, chronic 
low back pain that does not respond to conservative treatments.” The evidence on lateral 
interbody fusion was considered “adequate in quality and quantity.” Also in 2017, NICE 
reexamined lumbar disc replacement and reported higher complication rates were found in 
patients who underwent fusion.3 The conclusion was that disc replacement was not warranted 
and spinal fusion for nonspecific low back pain should only be performed as part of a 
randomized controlled trial.  

 

North American Spine Society  

The North American Spine Society (NASS; 2021) published updated coverage policy 
recommendations for lumbar fusion and made the following recommendations:68  
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1. In disc herniation patients who fulfill criteria for discectomy. The NASS recommends fusion 
for patients who meet any of the following criteria: 

a. Primary extraforaminal disc herniation is present at L5-S1, in which a far lateral approach 
is not feasible because of the presence of the iliac wings 

b. Primary foraminal disc herniation for which facet resection is necessary to retrieve the 
disc, which will result in iatrogenic instability 

c. Recurrent disc herniation 

d. Primary disc herniation in the lumbar spine that is at the level of the spinal cord (i.e., low 
lying conus medullaris) 

e. Lumbar spinal fusion is not recommended as an adjunct to primary excision of a central 
or posterolateral disc herniation at any level in the absence of instability or 
spondylolisthesis. 

2. In lumbar spinal stenosis patients who fulfill criteria for decompression. The NASS 
recommends fusion for patients who meet any of the following criteria: 

a. Dynamic instability is present, as documented by flexion-extension radiographs or 
comparison of a supine and upright image, defined as a difference in translational 
alignment between vertebrae greater than 3 millimeters (mm) between views 

b. Spondylolisthesis (defined as at least 3 mm of anterolisthesis of the upper vertebra in 
relation to the lower vertebra) is present, either isthmic (i.e., secondary to a posterior 
arch stress fracture) or degenerative type 

c. Cases in which decompression will likely result in iatrogenic instability, such as foraminal 
stenosis, during which greater than 50%of the facet joint will be removed to adequately 
decompress the exiting nerve root.* or in which disc space distraction is intended (e.g., 
interbody fusion) to achieve indirect central or foraminal decompression in lieu of direct 
decompression via aggressive resection of the facet joints and lamina* 

d. Adjacent level disease, (e.g., stenosis) that has developed above or below a previous 
fusion 

e. Recurrent stenosis (e.g., that which developed at a level that has been previously 
operated) 
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f. Lumbar spinal fusion is not recommended as an adjunct to primary decompression of 
central and/or lateral recess stenosis, or spondylolisthesis and when greater than 50% 
bilateral facet resection is not required to achieve neurologic decompression. 

*For cases in which there is severe foraminal stenosis, adequate decompression often can 
require aggressive resection of one or both facet joints at a particular level. Removal of an entire 
facet joint, even unilaterally, is generally thought to be a destabilizing event in the lumbar spine. 
While most cases of unilateral foraminal stenosis can be adequately decompressed with a 
nondestabilizing procedure, such as a foraminotomy, there are some cases in which the 
compression can be so severe and the orientation of the joint is such that achieving adequate 
decompression without producing iatrogenic instability can be difficult, if not dangerous to the 
underlying nerve root. This is a particular clinical scenario that would be exceedingly difficult to 
study that will likely not be addressed by a prospective, randomized trial (or other comparative 
trial for that matter). Recognizing this limitation in the evidence, that will likely persist, evidence-
based medicine surgeons have made it clear that this should be reserved as a potential 
indication for fusion in the setting of stenosis without obvious signs of preoperative 
spondylolisthesis or instability. 

3. In patients with pseudarthrosis in the lumbar spine. The NASS recommends fusion for 
patients who meet all of the following criteria (a-d) or demonstrate presence of a gross 
failure of the instrumentation (e.g., pedicle screw breakage, screw loosening, 
curve/correction decompensation): 

a. Mechanical low back pain that is approximately at the level of the pseudarthrosis, 
qualified as pain that can be somewhat positionally abated 

b. A period of time following the index surgery during which the patient had symptomatic 
relief 

c. Presence of symptoms for at least six months 

d. Failure of nonoperative treatment 

e. Computed tomography (CT) or plain films that are highly suggestive of nonunion at a 
lumbar segment at which a fusion had been previous attempted. These criteria include: 

i. Lack of bridging bone 

ii. Dynamic motion noted on flexion-extension radiographs 

Specific criteria were described for infection, tumor, traumatic injuries, deformity (e.g., scoliosis), 
stenosis, disc herniations, synovial facet cysts, discogenic low back pain, and pseudarthrosis. 
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NASS isolated situations where lumbar fusion would not be indicated: disc herniation in the 
absence of instability or spondylolisthesis; stenosis in the absence of instability; foraminal 
stenosis or spondylolisthesis; and discogenic low back pain. 

Other 2014 guidelines from NASS addressed the diagnosis and treatment of degenerative 
lumbar spondylolisthesis.69 NASS gave a grade B recommendation to surgical decompression 
with fusion for the treatment of patients with symptomatic spinal stenosis and degenerative 
lumbar spondylolisthesis to improve clinical outcomes compared with decompression alone. A 
grade C recommendation was given to decompression and fusion as a means to provide 
satisfactory long-term results for the treatment of patients with symptomatic spinal stenosis and 
degenerative lumbar spondylolisthesis. 

The 2011 NASS guidelines (updated in 2013) addressed multidisciplinary spine care for adults 
with a chief complaint of degenerative lumbar spinal stenosis.2,70 The guidelines indicated that 
the nature of the pain and associated patient characteristics should be more typical of a 
diagnosis of spinal stenosis than a herniated disc. NASS addressed whether the addition of 
lumbar fusion to surgical decompression improved surgical outcomes in the treatment of spinal 
stenosis compared with treatment by decompression alone. NASS gave a grade B 
recommendation (fair evidence) to decompression alone for patients with leg predominant 
symptoms without instability. 

The 2012 NASS guidelines (updated in 2014) addressed multidisciplinary spine care for the 
diagnosis and treatment of lumbar disc herniation with radiculopathy.71,72 The guidelines 
indicated that “there is insufficient evidence to make a recommendation for or against fusion for 
specific patient populations with lumbar disc herniation with radiculopathy whose symptoms 
warrant surgery. Recommendation: I (Insufficient Evidence).” 

In 2020, the NASS published guidelines on the diagnosis and treatment of low back pain. The 
guidelines included the following recommendations regarding the use of spinal fusion surgery:73 

• "There is insufficient evidence to make a recommendation for or against a particular fusion 
technique for the treatment of low back pain. (Grade of Recommendation: I) 

• There is insufficient evidence to make a recommendation regarding whether radiographic 
evidence of fusion correlates with better clinical outcomes in patients with low back pain. 
(Grade of Recommendation: I)" 
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US Preventive Services Task Force Recommendations 

Adolescent Idiopathic Scoliosis: The US Preventive Services Task Force updated their 
recommendations on screening for adolescent idiopathic scoliosis in 2018 and concluded that 
the current evidence is insufficient to assess the balance of benefits and harms of screening for 
adolescent idiopathic scoliosis in children and adolescents aged 10 to 18 years (I statement).74 
The Task Force found no studies of surgical treatment in screening-relevant populations that 
met inclusion criteria. 

Other indications: Not applicable. 

 

Medicare National Coverage 

In 2006, the Medicare Coverage Advisory Committee provided recommendations on the quality 
and strength of evidence for the benefits and risks of spinal fusion surgery for chronic low back 
pain from lumbar degenerative disc disease.75 

 

Regulatory Status 

Lumbar spinal fusion is a surgical procedure and, as such, is not subject to regulation by the US 
Food and Drug Administration (FDA). Various instruments used in lumbar spinal fusion have 
been cleared for marketing by the FDA (e.g., INFUSE [recombinant human bone morphogenetic 
protein-2], OP-1 [recombinant human bone morphogenetic protein-7]) for specified indications. 

 

References  

 

1. North American Spine Society. Evidence-Based Clinical Guidelines for Multidisciplinary Spine Care: Diagnosis and Treatment of 
Degenerative Spondylolisthesis, 2nd Edition. 2014; 
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/Spondylolisthesis.pdf.  Accessed October 11, 2024. 

2. North American Spine Society. Evidence-Based Clinical Guidelines for Multidisciplinary Spine Care: Diagnosis and Treatment of 
Degenerative Lumbar Spinal Stenosis. 2011; 
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/LumbarStenosis.pdf.  Accessed October 11, 2024. 

3. Katz NP, Paillard FC, Ekman E. Determining the clinical importance of treatment benefits for interventions for painful orthopedic 
conditions. J Orthop Surg Res. Feb 03 2015; 10: 24. PMID 25645576 

https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/Spondylolisthesis.pdf
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/LumbarStenosis.pdf


Page | 28 of 38 ∞ 

4. Parker SL, Mendenhall SK, Shau DN, et al. Minimum clinically important difference in pain, disability, and quality of life after 
neural decompression and fusion for same-level recurrent lumbar stenosis: understanding clinical versus statistical significance. 
J Neurosurg Spine. May 2012; 16(5): 471-8. PMID 22324801 

5. Katz JN. Surgery for lumbar spinal stenosis: informed patient preferences should weigh heavily. Ann Intern Med. Apr 07 2015; 
162(7): 518-9. PMID 25844999 

6. Austevoll IM, Hermansen E, Fagerland MW, et al. Decompression with or without Fusion in Degenerative Lumbar 
Spondylolisthesis. N Engl J Med. Aug 05 2021; 385(6): 526-538. PMID 34347953 

7. Försth P, Ólafsson G, Carlsson T, et al. A Randomized, Controlled Trial of Fusion Surgery for Lumbar Spinal Stenosis. N Engl J 
Med. Apr 14 2016; 374(15): 1413-23. PMID 27074066 

8. Ghogawala Z, Dziura J, Butler WE, et al. Laminectomy plus Fusion versus Laminectomy Alone for Lumbar Spondylolisthesis. N 
Engl J Med. Apr 14 2016; 374(15): 1424-34. PMID 27074067 

9. Inose H, Kato T, Yuasa M, et al. Comparison of Decompression, Decompression Plus Fusion, and Decompression Plus 
Stabilization for Degenerative Spondylolisthesis: A Prospective, Randomized Study. Clin Spine Surg. Aug 2018; 31(7): E347-E352. 
PMID 29877872 

10. Karlsson T, Försth P, Öhagen P, et al. Decompression alone or decompression with fusion for lumbar spinal stenosis: five-year 
clinical results from a randomized clinical trial. Bone Joint J. Jul 01 2024; 106-B(7): 705-712. PMID 38945544 

11. Geiger MF, Bongartz N, Blume C, et al. Improvement of Back and Leg Pain after Lumbar Spinal Decompression without Fusion. J 
Neurol Surg A Cent Eur Neurosurg. Mar 2019; 80(2): 81-87. PMID 30517963 

12. Saltychev M, Eskola M, Laimi K. Lumbar fusion compared with conservative treatment in patients with chronic low back pain: a 
meta-analysis. Int J Rehabil Res. Mar 2014; 37(1): 2-8. PMID 23820296 

13. Yi W, Tang Y, Yang D, et al. Microendoscopic discectomy versus minimally invasive transforaminal lumbar interbody fusion for 
lumbar spinal stenosis without spondylolisthesis. Medicine (Baltimore). Jun 12 2020; 99(24): e20743. PMID 32541527 

14. Lønne G, Fritzell P, Hägg O, et al. Lumbar spinal stenosis: comparison of surgical practice variation and clinical outcome in three 
national spine registries. Spine J. Jan 2019; 19(1): 41-49. PMID 29792994 

15. Weinstein JN, Lurie JD, Tosteson TD, et al. Surgical vs nonoperative treatment for lumbar disk herniation: the Spine Patient 
Outcomes Research Trial (SPORT) observational cohort. JAMA. Nov 22 2006; 296(20): 2451-9. PMID 17119141 

16. Fischgrund JS, Mackay M, Herkowitz HN, et al. 1997 Volvo Award winner in clinical studies. Degenerative lumbar 
spondylolisthesis with spinal stenosis: a prospective, randomized study comparing decompressive laminectomy and arthrodesis 
with and without spinal instrumentation. Spine (Phila Pa 1976). Dec 15 1997; 22(24): 2807-12. PMID 9431616 

17. Bridwell KH, Glassman S, Horton W, et al. Does treatment (nonoperative and operative) improve the two-year quality of life in 
patients with adult symptomatic lumbar scoliosis: a prospective multicenter evidence-based medicine study. Spine (Phila Pa 
1976). Sep 15 2009; 34(20): 2171-8. PMID 19752703 

18. Vibert BT, Sliva CD, Herkowitz HN. Treatment of instability and spondylolisthesis: surgical versus nonsurgical treatment. Clin 
Orthop Relat Res. Feb 2006; 443: 222-7. PMID 16462445 

19. Ghogawala Z, Benzel EC, Amin-Hanjani S, et al. Prospective outcomes evaluation after decompression with or without 
instrumented fusion for lumbar stenosis and degenerative Grade I spondylolisthesis. J Neurosurg Spine. Oct 2004; 1(3): 267-72. 
PMID 15478364 

20. Epstein NE. Decompression in the surgical management of degenerative spondylolisthesis: advantages of a conservative 
approach in 290 patients. J Spinal Disord. Apr 1998; 11(2): 116-22; discussion 123. PMID 9588467 

21. Deyo RA, Hickam D, Duckart JP, et al. Complications after surgery for lumbar stenosis in a veteran population. Spine (Phila Pa 
1976). Sep 01 2013; 38(19): 1695-702. PMID 23778366 

22. Kitchen WJ, Mohamed M, Bhojak M, et al. Neurogenic claudication secondary to degenerative spondylolisthesis: is fusion 
always necessary?. Br J Neurosurg. Dec 2016; 30(6): 662-665. PMID 27437763 



Page | 29 of 38 ∞ 

23. Inose H, Kato T, Onuma H, et al. Predictive Factors Affecting Surgical Outcomes in Patients with Degenerative Lumbar 
Spondylolisthesis. Spine (Phila Pa 1976). May 01 2021; 46(9): 610-616. PMID 33428364 

24. Inose H, Kato T, Sasaki M, et al. Comparison of decompression, decompression plus fusion, and decompression plus 
stabilization: a long-term follow-up of a prospective, randomized study. Spine J. May 2022; 22(5): 747-755. PMID 34963630 

25. Blumenthal C, Curran J, Benzel EC, et al. Radiographic predictors of delayed instability following decompression without fusion 
for degenerative grade I lumbar spondylolisthesis. J Neurosurg Spine. Apr 2013; 18(4): 340-6. PMID 23373567 

26. Austevoll IM, Gjestad R, Brox JI, et al. The effectiveness of decompression alone compared with additional fusion for lumbar 
spinal stenosis with degenerative spondylolisthesis: a pragmatic comparative non-inferiority observational study from the 
Norwegian Registry for Spine Surgery. Eur Spine J. Feb 2017; 26(2): 404-413. PMID 27421276 

27. Ulrich NH, Burgstaller JM, Pichierri G, et al. Decompression Surgery Alone Versus Decompression Plus Fusion in Symptomatic 
Lumbar Spinal Stenosis: A Swiss Prospective Multicenter Cohort Study With 3 Years of Follow-up. Spine (Phila Pa 1976). Sep 15 
2017; 42(18): E1077-E1086. PMID 28092340 

28. Lang Z, Li JS, Yang F, et al. Reoperation of decompression alone or decompression plus fusion surgeries for degenerative 
lumbar diseases: a systematic review. Eur Spine J. Jun 2019; 28(6): 1371-1385. PMID 29956000 

29. Vorhies JS, Hernandez-Boussard T, Alamin T. Treatment of Degenerative Lumbar Spondylolisthesis With Fusion or 
Decompression Alone Results in Similar Rates of Reoperation at 5 Years. Clin Spine Surg. Feb 2018; 31(1): E74-E79. PMID 
28671881 

30. Pieters TA, Li YI, Towner JE, et al. Comparative Analysis of Decompression Versus Decompression and Fusion for Surgical 
Management of Lumbar Spondylolisthesis. World Neurosurg. May 2019; 125: e1183-e1188. PMID 30794979 

31. Dijkerman ML, Overdevest GM, Moojen WA, et al. Decompression with or without concomitant fusion in lumbar stenosis due to 
degenerative spondylolisthesis: a systematic review. Eur Spine J. Jul 2018; 27(7): 1629-1643. PMID 29404693 

32. Yavin D, Casha S, Wiebe S, et al. Lumbar Fusion for Degenerative Disease: A Systematic Review and Meta-Analysis. 
Neurosurgery. May 01 2017; 80(5): 701-715. PMID 28327997 

33. Machado GC, Ferreira PH, Yoo RI, et al. Surgical options for lumbar spinal stenosis. Cochrane Database Syst Rev. Nov 01 2016; 
11(11): CD012421. PMID 27801521 

34. Shen J, Wang Q, Wang Y, et al. Comparison Between Fusion and Non-Fusion Surgery for Lumbar Spinal Stenosis: A Meta-
analysis. Adv Ther. Mar 2021; 38(3): 1404-1414. PMID 33491158 

35. Chen B, Lv Y, Wang ZC, et al. Decompression with fusion versus decompression in the treatment of lumbar spinal stenosis: A 
systematic review and meta-analysis. Medicine (Baltimore). Sep 18 2020; 99(38): e21973. PMID 32957316 

36. Wu J, Zhang J, Xu T, et al. The necessity or not of the addition of fusion to decompression for lumbar degenerative 
spondylolisthesis patients: A PRISMA compliant meta-analysis. Medicine (Baltimore). Apr 09 2021; 100(14): e24775. PMID 
33832066 

37. Weiss HR, Bess S, Wong MS, et al. Adolescent idiopathic scoliosis - to operate or not? A debate article. Patient Saf Surg. Sep 30 
2008; 2(1): 25. PMID 18826571 

38. Diarbakerli E, Grauers A, Danielsson A, et al. Health-Related Quality of Life in Adulthood in Untreated and Treated Individuals 
with Adolescent or Juvenile Idiopathic Scoliosis. J Bone Joint Surg Am. May 16 2018; 100(10): 811-817. PMID 29762275 

39. Danielsson AJ, Nachemson AL. Radiologic findings and curve progression 22 years after treatment for adolescent idiopathic 
scoliosis: comparison of brace and surgical treatment with matching control group of straight individuals. Spine (Phila Pa 1976). 
Mar 01 2001; 26(5): 516-25. PMID 11242379 

40. Fritzell P, Hägg O, Wessberg P, et al. 2001 Volvo Award Winner in Clinical Studies: Lumbar fusion versus nonsurgical treatment 
for chronic low back pain: a multicenter randomized controlled trial from the Swedish Lumbar Spine Study Group. Spine (Phila 
Pa 1976). Dec 01 2001; 26(23): 2521-32; discussion 2532-4. PMID 11725230 



Page | 30 of 38 ∞ 

41. Dunn J, Henrikson NB, Morrison CC, et al. Screening for Adolescent Idiopathic Scoliosis: Evidence Report and Systematic Review 
for the US Preventive Services Task Force. JAMA. Jan 09 2018; 319(2): 173-187. PMID 29318283 

42. Sciubba DM, Yurter A, Smith JS, et al. A Comprehensive Review of Complication Rates After Surgery for Adult Deformity: A 
Reference for Informed Consent. Spine Deform. Nov 2015; 3(6): 575-594. PMID 27927561 

43. Möller H, Hedlund R. Surgery versus conservative management in adult isthmic spondylolisthesis--a prospective randomized 
study: part 1. Spine (Phila Pa 1976). Jul 01 2000; 25(13): 1711-5. PMID 10870148 

44. Thomas KC, Bailey CS, Dvorak MF, et al. Comparison of operative and nonoperative treatment for thoracolumbar burst fractures 
in patients without neurological deficit: a systematic review. J Neurosurg Spine. May 2006; 4(5): 351-8. PMID 16703901 

45. Wood K, Buttermann G, Mehbod A, et al. Operative compared with nonoperative treatment of a thoracolumbar burst fracture 
without neurological deficit. A prospective, randomized study. J Bone Joint Surg Am. May 2003; 85(5): 773-81. PMID 12728024 

46. Cheng CY, Cheng YC, Wang TC, et al. Fusion Techniques Are Related to a Lower Risk of Reoperation in Lumbar Disc Herniation: 
A 5-Year Observation Study of a Nationwide Cohort in Taiwan. World Neurosurg. Sep 2018; 117: e660-e668. PMID 29945009 

47. Otani K, Kikuchi S, Sato K, et al. Does the fusion of a lumbar disk herniation improve the clinical outcome? an investigation with 
a minimum 10-year follow-up. J Spinal Disord Tech. Jun 2014; 27(4): 196-201. PMID 22820279 

48. Heindel P, Tuchman A, Hsieh PC, et al. Reoperation Rates After Single-level Lumbar Discectomy. Spine (Phila Pa 1976). Apr 15 
2017; 42(8): E496-E501. PMID 27548580 

49. Castillo H, Chintapalli RTV, Boyajian HH, et al. Lumbar discectomy is associated with higher rates of lumbar fusion. Spine J. Mar 
2019; 19(3): 487-492. PMID 29792995 

50. Leven D, Passias PG, Errico TJ, et al. Risk Factors for Reoperation in Patients Treated Surgically for Intervertebral Disc Herniation: 
A Subanalysis of Eight-Year SPORT Data. J Bone Joint Surg Am. Aug 19 2015; 97(16): 1316-25. PMID 26290082 

51. Martens F, Vajkoczy P, Jadik S, et al. Patients at the Highest Risk for Reherniation Following Lumbar Discectomy in a Multicenter 
Randomized Controlled Trial. JB JS Open Access. Jun 28 2018; 3(2): e0037. PMID 30280130 

52. Tanavalee C, Limthongkul W, Yingsakmongkol W, et al. A comparison between repeat discectomy versus fusion for the 
treatment of recurrent lumbar disc herniation: Systematic review and meta-analysis. J Clin Neurosci. Aug 2019; 66: 202-208. 
PMID 31147231 

53. Andrade NS, Flynn JP, Bartanusz V. Twenty-year perspective of randomized controlled trials for surgery of chronic nonspecific 
low back pain: citation bias and tangential knowledge. Spine J. Nov 2013; 13(11): 1698-704. PMID 24012430 

54. Fairbank J, Frost H, Wilson-MacDonald J, et al. Randomised controlled trial to compare surgical stabilisation of the lumbar spine 
with an intensive rehabilitation programme for patients with chronic low back pain: the MRC spine stabilisation trial. BMJ. May 
28 2005; 330(7502): 1233. PMID 15911537 

55. Xu W, Ran B, Luo W, et al. Is Lumbar Fusion Necessary for Chronic Low Back Pain Associated with Degenerative Disk Disease? A 
Meta-Analysis. World Neurosurg. Feb 2021; 146: 298-306. PMID 33253955 

56. Mirza SK, Deyo RA, Heagerty PJ, et al. One-year outcomes of surgical versus nonsurgical treatments for discogenic back pain: a 
community-based prospective cohort study. Spine J. Nov 2013; 13(11): 1421-33. PMID 23890947 

57. Ohtori S, Koshi T, Yamashita M, et al. Surgical versus nonsurgical treatment of selected patients with discogenic low back pain: a 
small-sized randomized trial. Spine (Phila Pa 1976). Mar 01 2011; 36(5): 347-54. PMID 20838371 

58. Brox JI, Nygaard ØP, Holm I, et al. Four-year follow-up of surgical versus non-surgical therapy for chronic low back pain. Ann 
Rheum Dis. Sep 2010; 69(9): 1643-8. PMID 19635718 

59. American Academy of Orthopaedic Surgeons (AAOS). OrthoInfo: Idiopathic Scoliosis in Children and Adolescents. April 2021; 
https://orthoinfo.aaos.org/en/diseases--conditions/idiopathic-scoliosis-in-children-and- adolescents. Accessed July 10, 2024. 

60. American Association of Neurological Surgeons (AANS). Guideline update for the performance of fusion procedures for 
degenerative disease of the spine. J Neurosurg Spine. 2014;21(1):1-139. 



Page | 31 of 38 ∞ 

61. Eck JC, Sharan A, Ghogawala Z, et al. Guideline update for the performance of fusion procedures for degenerative disease of 
the lumbar spine. Part 7: lumbar fusion for intractable low-back pain without stenosis or spondylolisthesis. J Neurosurg Spine. 
Jul 2014; 21(1): 42-7. PMID 24980584 

62. Eck JC, Sharan A, Resnick DK, et al. Guideline update for the performance of fusion procedures for degenerative disease of the 
lumbar spine. Part 6: discography for patient selection. J Neurosurg Spine. Jul 2014; 21(1): 37-41. PMID 24980583 

63. Wang JC, Dailey AT, Mummaneni PV, et al. Guideline update for the performance of fusion procedures for degenerative disease 
of the lumbar spine. Part 8: lumbar fusion for disc herniation and radiculopathy. J Neurosurg Spine. Jul 2014; 21(1): 48-53. PMID 
24980585 

64. Resnick DK, Watters WC, Sharan A, et al. Guideline update for the performance of fusion procedures for degenerative disease of 
the lumbar spine. Part 9: lumbar fusion for stenosis with spondylolisthesis. J Neurosurg Spine. Jul 2014; 21(1): 54-61. PMID 
24980586 

65. Resnick DK, Watters WC, Mummaneni PV, et al. Guideline update for the performance of fusion procedures for degenerative 
disease of the lumbar spine. Part 10: lumbar fusion for stenosis without spondylolisthesis. J Neurosurg Spine. Jul 2014; 21(1): 
62-6. PMID 24980587 

66. Negrini S, Donzelli S, Aulisa AG, et al. 2016 SOSORT guidelines: orthopaedic and rehabilitation treatment of idiopathic scoliosis 
during growth. Scoliosis Spinal Disord. 2018; 13: 3. PMID 29435499 

67. National Institute for Health and Clinical Excellence (NICE). Lateral interbody fusion in the lumbar spine for low back pain 
[IPG574]. 2017; https://www.nice.org.uk/guidance/ipg574.  Accessed October 11, 2024. 

68. North American Spine Society. Current coverage policy recommendations: Lumbar fusion. 2021; 
https://www.spine.org/coverage.  Accessed October 11, 2024. 

69. North American Spine Society. Evidence-based clinical guidelines for multidisciplinary spine care: Diagnosis and Treatment of 
Degenerative Spondylolisthesis. 2014; 
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/Spondylolisthesis.pdf.  Accessed October 11, 2024. 

70. Kreiner DS, Shaffer WO, Baisden JL, et al. An evidence-based clinical guideline for the diagnosis and treatment of degenerative 
lumbar spinal stenosis (update). Spine J. Jul 2013; 13(7): 734-43. PMID 23830297 

71. North American Spine Society. Evidence-Based Clinical Guidelines for Multidisciplinary Spine Care: Diagnosis and Treatment of 
Lumbar Disc Herniation with Radiculopathy. 2012; 
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/LumbarDiscHerniation.pdf. Accessed July 12, 2024. 

72. Kreiner DS, Hwang SW, Easa JE, et al. An evidence-based clinical guideline for the diagnosis and treatment of lumbar disc 
herniation with radiculopathy. Spine J. Jan 2014; 14(1): 180-91. PMID 24239490 

73. North American Spine Society. Evidence-based Clinical Guidelines for Multidisciplinary Spine Care: Diagnosis and Treatment of 
Low Back Pain. 2020; 
https://www.spine.org/Portals/0/assets/downloads/ResearchClinicalCare/Guidelines/LowBackPain.pdf.  Accessed 
October 11, 2024. 

74. Grossman DC, Curry SJ, Owens DK, et al. Screening for Adolescent Idiopathic Scoliosis: US Preventive Services Task Force 
Recommendation Statement. JAMA. Jan 09 2018; 319(2): 165-172. PMID 29318284 

75. Centers for Medicare & Medicaid Services. Spinal Fusion for the Treatment of Low Back Pain Secondary to Lumbar 
Degenerative Disc Disease. 2006; https://www.cms.gov/medicare-coverage-database/details/technology-assessments-
details.aspx?TAId=41.   Accessed October 11, 2024. 

76. Jackson KL, 2nd, Devine JG. The effects of smoking and smoking cessation on spine surgery: a systematic review of the 
literature. Global Spine J. Nov 2016;6(7):695-701. PMID 27781190 

77. Brown CW, Orme TJ, Richardson HD. The rate of pseudarthrosis (surgical nonunion) in patients who are smokers and patients 
who are nonsmokers: a comparison study. Spine (Phila Pa 1976). Nov 1986;11(9):942-943. PMID 3824072 

https://www.nice.org.uk/guidance/ipg574
https://www.spine.org/coverage
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/Spondylolisthesis.pdf
https://www.spine.org/Portals/0/assets/downloads/ResearchClinicalCare/Guidelines/LowBackPain.pdf
https://www.cms.gov/medicare-coverage-database/details/technology-assessments-details.aspx?TAId=41
https://www.cms.gov/medicare-coverage-database/details/technology-assessments-details.aspx?TAId=41


Page | 32 of 38 ∞ 

78. Bydon M, De la Garza-Ramos R, Abt NB, et al. Impact of smoking on complication and pseudarthrosis rates after single- and 2-
level posterolateral fusion of the lumbar spine. Spine (Phila Pa 1976). Oct 01 2014;39(21):1765-1770. PMID 25054650 

79. Andersen T, Christensen FB, Laursen M, et al. Smoking as a predictor of negative outcome in lumbar spinal fusion. Spine (Phila 
Pa 1976). Dec 01 2001;26(23):2623-2628. PMID 11725245 

80. Glassman SD, Anagnost SC, Parker A, et al. The effect of cigarette smoking and smoking cessation on spinal fusion. Spine 
(PhilaPa 1976). Oct 15 2000;25(20):2608-2615. PMID 11034645 

 

Appendix  

 

Procedures for Lumbar Interbody Fusion 

Procedures used for lumbar interbody fusion differ primarily in the direction of approach to the 
spine, i.e., from the front (anterior), from the back (posterior or transforaminal), or from the side 
(lateral). An alternative approach to interbody fusion is arthrodesis of the transverse processes 
alone (posterolateral), which does not fuse the adjoining vertebral bodies. Circumferential fusion 
fuses both the adjacent vertebral bodies and the transverse processes, typically using both an 
anterior and posterior approach to the spine. See Appendix Table 1 for various approaches. 

 

Appendix Table 1. Open and Minimally Invasive Approaches to Lumbar 
Interbody Fusion 

Procedure Access Approach Visualization 
Anterior lumbar 
interbody fusion 

Open, MI, or 
laparoscopic 

Transperitoneal or 
retroperitoneal 

Direct, endoscopic or 
laparoscopic with 
fluoroscopic guidance  

Posterior lumbar 
interbody fusion 

Open or MI Incision centered over spine 
with 
laminectomy/laminotomy 
and retraction of nerve 

Direct, endoscopic or 
microscopic, with 
fluoroscopic guidance 

Transforaminal lumbar 
interbody fusion 

Open or MI Offset from spine, through 
the intervertebral foramen 
via unilateral facetectomy  

Direct, endoscopic or 
microscopic, with 
fluoroscopic guidance 

Lateral interbody fusion 

Extreme lateral interbody 
fusion  

MI Retroperitoneal through 
transpsoas 

Direct, with neurologic 
monitoring and fluoroscopic 
guidance 
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Procedure Access Approach Visualization 
Direct lateral interbody 
fusion 

MI: minimally invasive. 

 

Anterior Lumbar Interbody Fusion  

Anterior lumbar interbody fusion (ALIF) approaches the anterior side of the spinal column 
through a transperitoneal or retroperitoneal approach and provides direct visualization of the 
disc space, potentially allowing a more complete discectomy and better fusion than lateral or 
posterior approaches. An anterior approach avoids trauma to the paraspinal musculature, 
epidural scarring, traction on nerve roots, and dural tears. However, the retraction of the great 
vessels, peritoneal contents, and superior hypogastric sympathetic plexus with a peritoneal or 
retroperitoneal approach place these structures at risk of iatrogenic injury. Access to the 
posterior space for the treatment of nerve compression is also limited. Laparoscopic ALIF has 
also been investigated. 

 

Posterior Lumbar Interbody Fusion  

Posterior lumbar interbody fusion (PLIF) approaches the posterior side of the spine and can be 
performed through either a traditional open procedure with a midline incision or a minimally 
invasive approach using bilateral paramedian incisions. In the open procedure, the midline 
muscle attachments are divided along the central incision to facilitate wide muscle retraction 
and laminectomy. In minimally invasive PLIF, tubular retractors may be used to open smaller 
central bilateral working channels to access the pedicles and foramen. Minimally invasive PLIF 
typically involves partial laminotomies and facetectomies. The decompression allows treatment 
of spinal canal pathology (e.g., spinal stenosis, lateral recess and foraminal stenosis, synovial 
cysts, hypertrophic ligamentum flavum), as well as stabilization of the spine through interbody 
fusion. 

 

Transforaminal Lumbar Interbody Fusion  

Transforaminal lumbar interbody fusion (TLIF) is differentiated from the more traditional bilateral 
PLIF by a unilateral approach to the disc space through the intervertebral foramen. In minimally 
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invasive TLIF, a single incision about 2-3 cm in length is made approximately 3 cm lateral to the 
midline. A tubular retractor is docked on the facet joint complex and a facetectomy with partial 
laminectomy is performed. Less dural retraction is needed with access through the foramen via 
unilateral facetectomy, and contralateral scar formation is eliminated. TLIF provides access to the 
posterior elements along with the intervertebral disc space. 

 

Lateral Lumbar Interbody Fusion 

Lateral interbody fusion (e.g., extreme lateral interbody fusion or direct lateral interbody fusion) 
uses specialized retractors in a minimally invasive, lateral approach to the anterior spine through 
the psoas. Compared with ALIF, the lateral approach does not risk injury to the peritoneum or 
great vessels. However, exposure to the spine may be more limited, and dissection of the psoas 
major places the nerves of the lumbar plexus at risk. Electromyographic monitoring and 
dissection predominantly within the anterior psoas major may be used to reduce the risk of 
nerve root injury. These factors decrease the ability to perform a complete discectomy and 
address the pathology of the posterior elements. 

 

Oblique Lateral Interbody Fusion 

Oblique lateral interbody fusion is a more recently developed technique that uses 
retroperitoneal access to the spine. This minimally invasive approach is designed to reduce 
complications from the stripping of muscles and soft tissue from a posterior approach. It 
approaches the disc through the Kambin triangle and uses bilateral fluoroscopy. 

 

Circumferential Fusion 

Circumferential fusion is 360° fusion that joins vertebrae by their entire bodies and transverse 
processes, typically through an anterior and posterior approach. 

 

Posterolateral Fusion  

Posterolateral fusion is a procedure where the transverse processes of the involved segments 
are decorticated and covered with a mixture of bone autograft or allograft. 
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History  

 

Date Comments 
03/08/11 Add to Surgery Section - New Policy held for provider notification. The effective and 

publication date will be 9/1/2011. 

05/18/11 Policy Published - The policy was published on the internal and external sites with an 
effective date of September 1, 2011. 

12/2/11 Related Policies updated; 7.01.115 removed. 

01/11/12 CPT codes 22633 and 22634 added. 

09/11/12 Replace policy - Policy statements extensively revised for clarification. Instability 
clarified by adding 4 mm of translational instability. Spinal stenosis criteria clarified. 
Pseudoarthrosis criteria clarified by adding lucency around the hardware per x-ray or 
CT scan. Failure of 6 months of nonsurgical care removed from all policy statements. 
Added reference 16. 

10/09/12 Replace policy - Added definitions for truncal imbalance. Added clarity to 
spondylolisthesis statement – It is measured in the sagittal plane on functional flexion 
and extension views on upright x-ray. MRI and CT removed from bullet. Added 
references 17 and 18. 

12/19/12 Update Related Policies – Add 7.01.85. 

01/10/13 Coding update. CPT codes 22586 and 0309T, effective 1/1/13, added to policy. 

04/08/13 Clarification only. “Acute” added to describe spinal fracture within the Policy section. 
Literature reviewed. 

12/06/13 Update Related Policies. Add 7.01.138. 

01/21/14 Update Related Policies. Add 7.01.551. 

07/14/14 Annual review. Policy updated with literature review through October 23, 2013; 
considered medically necessary under specified conditions. Policy rewritten and 
reorganized. 

01/13/15 Annual Review. Policy updated with literature review through September 2014; no 
change in policy statements. References 18 and 28-34 added. The following codes 
were removed from the policy as they do not facilitate adjudication: ICD-9 & ICD-10 
diagnosis; CPT codes 20930-20938, 22840-22847 & 22851. 

02/03/15 Update Related Policies. Add 7.01.130. 

04/14/15 Interim Update. Policy updated within the Policy Guidelines section to state that 
smoking within the previous 6 weeks (previously stated 3 months) is a contraindication 
for lumbar spinal fusion; supportive Rationale added within said section and references 
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Date Comments 
14-21 added (others renumbered). An additional bullet has been added within the 
same section within the minimal documentation requirement to document proof of 
smoking cessation for 6 weeks prior to surgery.  

10/13/15 Interim Update. Clarified medically necessary policy criteria to state that presence of 
both spondylolisthesis and instability must be met for spinal stenosis (previously 
stated or instability). Added Definition of Terms subheading with definition of smoking 
cessation. Added Documentation requirement that medical record include a written 
statement that patient was non-smoking the 6-weeks prior to scheduled surgery 
(previously stated “proof/evidence” without specificity). Added statement about 
documentation that must be submitted for review including copy of radiologist’s 
MRI/CT report. Policy statements revised as noted. 

12/08/15 Interim Update. Added clarification to Documentation requirement that the diagnostic 
imaging (CT, MRI) must be done within 12 months prior to the surgery. Clarified the 
Definition of Terms for neurogenic claudication. Policy statements unchanged. 

10/11/16 Annual Review. Policy updated with literature review through February 22, 2016; 
references 3-4, 18, 23, and 38-40 added. Policy statements revised: Spondylolisthesis 
added as its own condition, rapidly progressive symptoms and CES removed from 
pseudoarthrosis section. Definitions of spondylolisthesis and pseudoarthrosis added. 
Study descriptions and references regarding Tobacco Use and Spinal Fusion retained 
in Rationale/Reference section. CPT code 22586 removed from policy; it applies to a 
separate medical policy. 

01/01/17 Coding update, added new CPT codes 22853, 22854, and 22859 with effective date 
01/01/17. 

01/13/17 Clarified and corrected coding update. Note was added that CPT code 22851 was 
deleted as of 01/01/17 and replaced with three new CPT codes (22853, 22854, and 
22859) effective 01/01/17. 

02/10/17 Policy moved to new format. No changes to policy statement. 

10/01/17 Annual Review, approved September 12, 2017. Policy updated with literature review 
through February 23, 2017. References added: 22-26, reference 42 updated, some 
references removed. Removed CPT code 62290. Clarifications made to policy 
statements. BCBSA references added. 

01/01/18 Removed CPT code 22851 as this code was terminated on 1/1/17 and replaced with 
22853, 22854, and 22859. 

09/01/18 Annual Review, approved August 23, 2018. Policy updated with literature review 
through May 2018; reference 40 added; reference 2 updated. Policy statements 
unchanged. 

01/01/19 Coding update, removed CPT code 0309T as it was terminated 1/1/18. 

09/01/19 Annual Review, approved August 22, 2019. Policy updated with literature review 
through April 2019; References added. Edited statement to "individuals with juvenile or 
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Date Comments 
adolescent idiopathic scoliosis" to more accurately reflect current terminology. 
Otherwise, policy statements unchanged. 

03/01/20 Interim Review, approved February 4, 2020. Removed multiple level fusion statement. 

04/01/20 Delete policy, approved March 10, 2020. This policy will be deleted effective July 2, 
2020, and replaced with InterQual criteria for dates of service on or after July 2, 2020. 

06/10/20 Interim Review, approved June 9, 2020, effective June 10, 2020. This policy is reinstated 
immediately and will no longer be deleted or replaced with InterQual criteria on July 2, 
2020. 

12/01/20 Annual Review, approved November 3, 2020. Policy updated with literature review 
through June, 2020; references added. Policy statements unchanged. 

10/01/21 Interim Review, approved September 14, 2021. Review for site of service added to 
single-level lumbar fusion procedure after 90-day provider notification. Site of service 
review added to CPT codes 22553, 22558, 22612, 22630 and 22633. This addition is 
effective for dates of service January 7, 2022 and after. Added HCPCS code C1831. 

12/01/21 Annual Review, approved November 9, 2021. Policy title changed to Lumbar Spinal 
Fusion in Adults. Policy updated with literature review through August 5, 2021; 
references added. Policy criteria for progressive juvenile or adolescent idiopathic 
scoliosis removed. Otherwise, policy statements unchanged. 

01/01/22 Coding update, updated coding description for CPT codes 22612, 22614, 22630, 
22632, 22633, 22634. Added new CPT codes 63052 & 63053. 

06/01/22 Interim Review, approved May 10, 2022. Added medically necessary statement for 
revision surgery for implant/instrumentation failure. Change becomes effective for 
dates of service on or after September 2, 2022. 

08/18/22 Minor edit to policy criteria. Corrected “age” to “aged”. 

12/01/22 Annual Review, approved November 7, 2022. Policy updated with literature review 
through July 15, 2022; references added. Minor editorial refinements to policy 
statements; intent unchanged. Changed the wording from "patient" to "individual" 
throughout the policy for standardization. 

12/01/23 Annual Review, approved November 6, 2023. Policy updated with literature review 
through July 21, 2023; no references added. Added clarifying policy statement that 
multiple-level lumbar spinal fusion is considered not medically necessary when the 
criteria listed are not met for all levels. 

03/01/24 Interim Review, approved February 12, 2024. Reorganized criteria under recurrent 
(same level) disc herniation to call out that rapidly progressive symptoms of motor 
loss, neurogenic claudication, or cauda equina syndrome is a stand-alone criterion for 
meeting medical necessity for this condition. 

08/01/24 Coding update. Removed HCPCS code C1831, since we do not have the policy criteria 
to manage this code. 
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Date Comments 
12/01/24 Annual Review, approved November 25, 2024. Policy updated with literature review 

through July 17, 2024; references added. Policy statements unchanged. 

 

Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. The 
Company adopts policies after careful review of published peer-reviewed scientific literature, national guidelines and 
local standards of practice. Since medical technology is constantly changing, the Company reserves the right to review 
and update policies as appropriate. Member contracts differ in their benefits. Always consult the member benefit 
booklet or contact a member service representative to determine coverage for a specific medical service or supply. 
CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). ©2024 Premera 
All Rights Reserved. 

Scope: Medical policies are systematically developed guidelines that serve as a resource for Company staff when 
determining coverage for specific medical procedures, drugs or devices. Coverage for medical services is subject to 
the limits and conditions of the member benefit plan. Members and their providers should consult the member 
benefit booklet or contact a customer service representative to determine whether there are any benefit limitations 
applicable to this service or supply. This medical policy does not apply to Medicare Advantage. 
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