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CT-Guided Injections in The Lumbar Spine 

To paraphrase the Late Professor Robert B Salter at the Hospital for Sick Children in Toronto, when it comes 
to surgical and other interventional procedures “it is the decision, not the precision”. It does not matter how 
well you perform a procedure technically; it will not help if patient and procedure selection is incorrect. 

CT-Guided Lower Spinal Procedures 

• Direct Spinal Epidural  

• Perineural / Indirect Spinal Epidural (Nerve Root Block) 

• Facet Joint Intra-Articular Injection 

• Facet Joint Medial Branch Block / RF Aablation 

• Sacroiliac Joint Intra-articular Injection 

• Other 

 

Treatable Conditions  

• Posterior Annular Tear +/- Disc Herniation 

• Lateral Root Canal Stenosis 

• Facet Joint Arthropathy 

• Sacroiliac Joint Arthropathy 

• Central Canal Stenosis 

• Other 

 

I believe that when it comes to CT-guided lumbar spine injection ideally the procedure of choice is: 

Lateral root canal stenosis - perineurial injection +/- direct spinal epidural. 

Intervertebral disc pathology - direct spinal epidural +/- bilateral. 

Facet joint related pathology, including where there is associated radiculopathy - facet joint 
procedure (usually facet joint injection in first instance). 

Central canal stenosis - direct spinal epidural (usually performed at the level above). 

This is based on understanding of the pathoanatomy and which anatomic regions are actually covered by the 
injected therapeutic agent. When a procedure is performed, either water-soluble (positive) contrast or, 
where not possible due to allergy, air (negative contrast) can injected to check needle position. If water 
soluble contrast is used the spread of injected steroid and local anaesthetic can be assessed at the end of the 
procedure.  

 

 

 

 

 

Direct Spinal Epidural 

The needle is passed via a paraspinal approach, so its tip lies in the extradural space. If being performed for 
lateral canal stenosis, if access allows, the tip is angled to lies as close as possible to the root canal 
entrance. 
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Perineural / Indirect Epidural (also known as a Nerve Root Block) 

The spinal needle is passed through a posterolateral approach, so its tip lies immediately adjacent to the 
nerve root as close as possible to the root canal exit. 

 

 

 

 

 

 

 

 

Facet Joint Intra-Articular Injection 

The spinal needle is passed directly into the joint space or posterior recess of facet joint through a posterior 
approach. Benefit may in part reflect extension of fluid into the extradural space. 

 

 

 

 

 

 

 

 

 

Facet Joint Medial Branch Block 

The approach is similar to facet joint injections, but the needle tip is passed down to the angle between facet 
joint and transverse process. This is mainly performed for diagnostic reasons usually prior to a radiofrequency 
of other ablation procedure  

 

 

 

 

 

 

 

 

Sacroiliac Joint Injections 

This can either be performed by injecting the synovial (lower third) part of the joint for inflammatory 
arthropathy or the ligamentous (upper two third) part if for mechanical causes of sacroiliac joint pain.  
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Other Injections 

These include different procedures for coccydynia e.g. direct sacrococcygeal joint injection 

 

 

 

 

 

 

 

 

Technical Considerations 

The basic principles in selecting the correct procedure from a technical perspective is:  

• If there is a specific anatomically based pathology being treated, then inject as high a concentration of 
therapeutic agent as near as possible to that pathology.  

• If there is no specific anatomic site or if there are multiple sites of pathology to be treated, then achieve 
as wide a spread of injected fluid as possible.  

• Injected fluid tends to flow “down-hill” and will often not cross the midline.  

• Where there is a point of stenosis then both sides of that stenosis requires coverage.  

• If possible, treat the underlying cause of the symptoms and only treat the symptoms themselves if that 
is not possible. 

These are in fact the principles for all imaging-guided injections and not just spinal. 

 

Anatomical Basis for Procedure Selection 

Using the contrast admixture concept, a limited audit was carried out of CT image data sets in patients I had 
performed a CT-guided lumbar perineurial and direct lumbar spinal epidural procedures in 2018-9. In order 
to reduce observer bias a physiotherapy student was taught how to accurately map contrast spread into four 
spinal segments and root canal on axial CT sections and whether vertical spread reached the intervertebral 
disc above or below. The following figures are specific to my practice i.e. they may be different when 
performed by others clinicians due to variations in needle size and positioning, contrast viscosity, patient 
demographic etc.  
 
In patients undergoing perineurial injection (nerve blocks), although there was antegrade flow along the 
nerve root in all cases, there was no retrograde flow into the proximal half of the respective lateral root canal 
in 21.5%. When considering intraspinal distribution at the same intervertebral disc level then in 64.6% of 
procedures the injected fluid remained entirely on the side of injection with passage to the contralateral side 
only occurring in 13.8%. In terms of the vertical distribution of injected fluid relative to intervertebral disc 
level of the relevant nerve root, in 41.7% there is cephalad spread to the intervertebral disc at the level above 
and caudad spread in 49.2% to the disc level below. In 50.8% there is no vertical spread to either disc above 
or below. 
 
When considering direct spinal epidural injections fluid remained on side of ligament flavum puncture in 
23.8%. In 38.1% of patients there was complete circumferential passage of fluid around the theca and in 
another 2.4% the posterior border of the intervertebral disc was covered on the contralateral side. However, 
passage of fluid across the midline did not reach the posterior disc border on the contralateral side to needle 
puncture in 35.7% of patients. Vertical spread of fluid to the intervertebral disc at the level above was seen 
in 67.9% and the level below in 78.6%. Antegrade flow could be seen along the ipsilateral root canal in 46.4%. 
 
So, what do the above figures mean in terms of potentially selecting the optimum procedure? 



  Dr. Wayne W. Gibbon  

  ClinRad Pty Ltd 

 
In patients with lateral root canal stenosis perineural injections via retrograde flow cover both proximal and 
distal ends of the stenosis in 78.5% of procedures. In direct spinal epidural injections there is a 46.4% chance 
of injected fluid passing antegrade into the proximal end of the root canal on the ipsilateral side as puncture. 
Therefore, perineural injections are the procedure of choice in patients with lateral nerve root canal 
stenosis. However, in the 21.5% where injected fluid does not cover both proximal and distal ends of the 
stenosis via a perineurial approach then this can be supplemented by a direct epidural injection with the 
combined procedures having a 88.5% chance of covering both sides of the stenosis. 
 
In patients with a posterolateral annular tear, with or without disc protrusion, a direct spinal epidural 
injection via a ligamentum flavum puncture on the same side as that intervertebral disc pathology has a 
91.7% chance of coverage by that injected fluid. An “indirect epidural” via a perineural injection will achieve 
coverage of that same pathology in 78.5% of patients. Therefore, direct spinal epidural injection performed 
via a puncture on the side and level of symptomatic disc pathology is the preferred procedure. However, 
it is not always possible to safely perform this procedure at the level of pathology due to the reduced 
extradural space. In such circumstance’s indirect epidural via a perineural injection can be considered with a 
64.6% chance of ipsilateral disc coverage. If doing so, however, it should be remembered that the injection 
should be performed at the level of the pathology and not the nerve root being irritated (e.g. if an L5 nerve 
is being irritated by disc pathology close to its thecal exit at the L4/5 intervertebral disc level then an L4 
perineural injection should be performed as opposed to L5 at the L5/S1 level below as the latter will 
potentially produce a lower therapeutic benefit due to the distance injected fluid needs to run “up-hill”). 
Alternatively, performing a direct spinal epidural procedure at the intervertebral disc level immediately 
above has a 49.2% probability of the injected fluid covering the disc pathology below.  
 
If the disc pathology is central rather than paracentral then there is a 40.5% probability of covering both sides 
with a direct spinal epidural injection and only 13.8% such coverage with perineurial injection. Therefore, 
direct spinal epidural is the preferred procedure, but this may require subsequent supplementation by 
contralateral puncture if symptoms persist on that side? 
 
If a patient has imaging evidence of facet joint arthropathy which fits with the level of symptomatic low 
back pain, then intra-articular injection is the preferred initial option due to the high concentration of 
therapeutic agent at target site (theoretically in 100%). The alternative is to perform a facet joint medial 
branch block with view to subsequent radio frequency ablation if symptoms are recurrent after good initial 
symptomatic relief. If on imaging there is severe facet joint arthropathy causing compression of a nerve root 
at the entrance to its lateral root canal with matching clinical symptoms or the much less common scenario 
that radiculopathy is due to a facet joint capsular cyst extending into the central canal, then again intra-
articular facet joint injection is the preferred initial option potentially providing a depot injection at site of 
causative pathology. 
 

Conclusions 
The decision making should of course take into account non-anatomical factors. It is my belief that Proper 
consultation with patients should occur prior to any spinal interventional procedure so that the clinical 
problem can be accurately correlated with the imaging findings.  CT-guided lumbar spinal interventional 
procedure may be chosen based not on optimisation of outcome but on minimisation of patient risk and on 
occasions recommendation may be made as to non-interventional alternatives? Pre-procedure consultation 
also helps to identify and minimise risk. To facilitate this, wherever possible, diagnostic studies should be 
performed at the same site as the intervention. 

However, under ideal circumstances the optimal procedure of choice should be: 

Lateral root canal stenosis - perineurial injection +/- direct spinal epidural. 

Intervertebral disc pathology - direct spinal epidural +/- bilateral. 

Facet joint related pathology, including where there is associated radiculopathy - facet joint 
procedure (usually facet joint injection in first instance). 

Central canal stenosis - direct spinal epidural (usually performed at the level above). 


