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Steroid Effects 
• Glucocorticoids 

– Upregulate anti-inflammatory proteins 
– Downregulates inflammatory proteins 
– Binds GR receptor 
– Inhibits immune response 
– Produced in zona fasciculata 



Steroid Names 

• Kenalog 
– Triamcinolone 

• Depomedrol 
– Methylprednisolone 

• Celestone 
– Betamethasone 

• Decadron 
– Dexamethasone 



Steroid Comparison 

 

185Manchikanti • Neuraxial Steroids

Pain Physician Vol. 5, No. 2, 2002

tion in inflamed areas; reducing leukocyte adhesion to the
capillary endothelium; reducing capillary wall permeabil-
ity and edema formation; decreasing complement compo-
nents; antagonizing histamine activity, and release of ki-
nin from substrates; reducing fibroblast proliferation, col-
lagen deposition, and subsequent scar tissue formation; and
possibly by other mechanisms as yet unknown (70).

Even though many clinicians believe that the duration of
corticosteroid therapy, the highest corticosteroid dose, and
the total cumulative corticosteroid dose are important pre-
dictors of HPA axis suppression, there are inconsistent data
to accurately predict the degree of adrenal suppression in
patients receiving exogenous glucocorticoid therapy.  Fur-
ther, recent literature suggests that patients who receive
5mg/day or less of prednisone continue to have an intact
HPA axis (78).  However, the recovery of the HPA axis
after the discontinuation of exogenous glucocorticoids may
take up to a year (69).  Measure of plasma cortisol levels
when patients are not receiving exogenous glucocorticoids
and judicious application of adrenal stimulation with a low-
or high-dose cosyntropin stimulation test are recommended
on an individual basis to determine HPA axis reserve in
persons with adrenal suppression secondary to glucocorti-
coid therapy (2, 79).  However, patients with adrenal sup-
pression secondary to corticosteroid drug therapy usually
have intact mineralocorticoid function via the renin-angio-
tensin-aldosterone system (1).

SIDE EFFECTS

The review of the literature on epidural steroids or other

types of neural blockade mentions very few complications
that can be directly attributed either to the chemistry or the
pharmacology of the steroids (9).  Numerous formulations
of injectable preparations are available in the United States
and other countries. The most commonly used agents for
administration in neural blockade in the United States are
methylprednisolone acetate (Depo-Medrol®), triamcino-
lone diacetate (Aristocort®), triamcinolone acetonide
(Kenalog®) and betamethasone acetate and phosphate
mixture (Celestone® Soluspan®).  These formulations
available for injectable steroids contain various chemicals,
which include buffers, polyethylene glycol, benzyl alco-
hol, and benzalkonium chloride (Table 2).

Nelson (80) spearheaded a crusade against intraspinal
therapy using steroids and argued that methylprednisolone
acetate was neurotoxic. The controversy prompted a re-
view of the literature concerning epidural steroids (81-83).
These reviews found that epidural steroids had been used
extensively throughout the world, with the majority of pub-
lished medical opinions supporting their use.  However,
although two of the reviewers (82, 83) recognized that in-
trathecal injections of steroids could result in nerve dam-
age, but both reviewers referred to the available literature
attesting to the chemical safety of corticosteroid prepara-
tions used in the epidural space.  Subsequently, Bogduk et
al (9) in a 1994 review concluded that there was no evi-
dence of any deleterious effect of steroid preparations pro-
vided they were injected accurately into the epidural space,
but also that none of the commercially available formula-
tions of steroids was free of at least some potential risk of
deleterious effects if it was to be injected deliberately or
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Table 1.  Profile of commonly used epidural steroids

N/A = Not applicable     Data adapted and modified from McEvoy et al (70), Jacobs et al (71), Kay et al (72), Hsu et al (74), Mikhail et
al (75, 76), and Schimmer and Parker (77).



Steroid Side Effects 
• Adrenal suppression 
• Weight gain 
• Osteoporosis 
• Hyperglycemia (glucocorticoid) 
• CHF/fluid retention 
• Nerve toxicity (intrathecal) 

– Very controversial related to vehicle 
– Possibly due to concomitant LA dosing 
 



Adrenal Suppression 
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FDA Safe Use Initiative 

• Launched November 4, 2009 
• Preliminary recommendations for 

epidural steroid injections 
presented at ANESTHESIOLOGY™ 
annual meeting October 12, 2013 

• Collaboration with multi-society 
pain working group 

• Final recommendations February 9, 
2015 
 



FDA Safe Use Initiative 
• Increased chance of neurologic injury 

when particulate steroids are used for 
transforaminal injections.  

• Increased chance of neurologic injury 
with transforaminal epidural approach 
compared to the interlaminar approach.  

• Use of image-guidance is mandatory 
when performing transforaminal 
injections. 
 http://www.asahq.org/For-the-Public-and-Media/Press-Room/ASA-News/Safe-Use-Initiative-

Epidural-Injections.aspx 



 



Particulation 

• Can result in spinal cord infarct 
• Dexamethasone non-particulate 
• Betamethasone, 

methylprednisolone, and 
triamcinolone all particulate 

• Variations in clumping 
 



Particulation 
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Embolization Anatomy 

 



FDA Briefing Information for the November 24-25, 2014 Meeting of the Anesthetic and Analgesic 
Drug Products Advisory Committee  
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Particulate vs Non-particulate 
• Retrospective study of cervical 

TFESI for radiculopathy 
• 220 patients received triamcinolone 

40 mg and 221 patients 
dexamethasone 15 mg  

• No statistically significant 
difference in the mean reduction in 
pain score between the two groups 
 



Particulate vs Non-particulate 

 



Why are we worried? 

 



Why are we worried? 



 



Embolic outcome case reports 

 



 



FDA Safe Use Guidelines 

 



 





 





 



Conclusions 
• Accepted to use particulate steroids 

for interlaminar injections 
• Use image guidance with multiple 

views for epidural placement 
• Strongly consider use of DSA for 

detection of vascular uptake 
• Strongly consider use of non-

particulate steroids for lumbar TFESI 
 


