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Steroid Effects
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Steroid Names

* Kenalog
—Triamcinolone

 Depomedrol
—Methylprednisolone

 Celestone
— Betamethasone

e Decadron
— Dexamethasone



Steroid Comparison

Table 1. Profile of commonly used epidural steroids

Anti- Sodium Duration of Adrenal Suppression

Equivalent Epidural

DR Dose Dose

inflammatory Retention Single Three
Potency  Capacity M Epidural  Epidurals

Hydrocortisone 20 mg N/A 1 1 N/A N/A N/A

Depo-Methyl Prednisolone

(Depo-Medrol) 4 mg 40-80 mg 0.5 1-6 weeks 1-3 weeks N/A

Triamcinolone diacetate
st 4 mg 25-50 mg 1-2 weeks 1-5 weeks N/A

Triamcmolone acetonide
(Kenalog) 4 mg 40-80 mg 2-6 weeks N/A 2-3 months

Betamethasone
(Celestone Soluspan) Doz Bl e 25 0 1-2 weeks ~ N/A N/A

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



ESI| Effectiveness

Type of Pain

Method of Injection

Level of Evidence for
Short-Term Pain Relief

Cervical radiculopathy

Interlaminar

Level of Evidence for
Long-Term Pain Relief

Moderate

Moderate

Cervical nerve root

Transforaminal

Moderate

Moderate

Lumbar nerve root

Transforaminal

Strong

Strong

Lumbar radicular

Lumbar interlaminar

Strong

Limited

Lumbar radicular

Lumbar transforaminal

Strong

Moderate

Lumbar radicular pain
post lumbar
laminectomy

Moderate

Moderate

—

.

Lumbar spinal stenosis

Transforaminal

C Limited

Limited

[

—

Lumbar radiculopathy

Caudal epidural

Strong

Moderate

Post-lumbar
laminectomy
syndrome

Caudal epidural

Strong

Moderate

Abdi S, Datta S, Trescot AM et al. Epidural steroids in the management of chronic spinal
pain: a systematic review. Pain.Physician. 2007; 10: 185-212.




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



A class of drugs commonly used to reduce swelling or inflammation

Injectable corticosteroids i le methylprednisolone, hydrocortisone, triamcinolone,
betamethasone, and dexamethasone




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

ARTERY METARTERIOLE ARTERIOLE CAPILLARY

>50um. 20-50um, 10-15um. 5-8um.




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

Reference
Year

Design

Subjects

Interventions

Results

Dreyfuss et
al.[34]
2006

Randomized

20 Patients with
unilateral
cervical
radiculopathy

TF ESI with 0.75Y1 mL 4%
lidocaine + either:

A Dexamethasone 12.5 mg
B: Triamcinolone 60 mg

Monsignificant
trend favoring
particulate steroid

Lee et al.[35]
2009

Retrospective

159 Patients
with cervical
radiculopathy
who failed IL ESI
or had prewvious
surgery

TF ESI with either:
A Dexamethasone 10 mg
B: Triamcinolone 40 mg

Monsignificant
trend favoring
particulate steroid

Kim and

Brown[36]
2011

Randomized
Single-blind

60 Patients with
lumbar
radiculopathy =
6 mo

IL ESI with 10 mL consisting
of 2 mL 0.25% bupivacaine
+ NS + either:

A Dexamethasone 15 mg
B: Methylprednisolone 80

mg

Monsignificant
trend favoring
particulate steroid

Park et al.[37]
2010

Randomized

106 Patients
with lumbar
radiculopathy

TF ESI with 1 mL 1%
lidocaine + either:

A Dexamethasone 7.5 mg
B: Triamcinolone 40 mg

Particulate =
nonparticulate
steroid for pain

reduction

MNoe and

Retrospective

52 Patients with
LBP referred for

IL ESI| with either:
A Betamethasone 15 mg

Particulate >
nonparticulate

Haynsworth[38]
2003

ESI

B: Methylprednisolone 80
mg

steroid for pain
reduction,

improvement in
disability

Shakir et al.[39]
2013

Retrospective

441 Patients
with cervical
radiculopathy

TF ESI with 1 mL of 1%6
lidocaine + either:

AL Dexamethasone 15 mig
B: Triamcinolone 40 mg

Mo difference in
pain score
reduction

between groups




Why are we worried?

contrast e A T contrast

medium EOES = A medium




Why are we worried?







Embolic outcome case reports
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FDA Safe Use Guidelines






Cervical IL ESls are associated with a rare risk of cata-
strophic neurologic injury (fig. 1).

TF ESI using particulate steroid is associated with a rare risk
of catastrophic neurovascular complications (fig. 3).

All cervical IL ESls should be performed using image guid-
ance, with appropriate AP, lateral, or contralateral oblique
views and a test dose of contrast medium (fig. 5).

Cervical IL ESls are recommended to be performed at
C7-T1, but preferably not higher than the C6-C7 level.

No cervical IL ESI should be undertaken, at any segmental
level, without reviewing, before the procedure, prior imag-
iIng studies that show there is adequate epidural space for
needle placement at the target level.




. All lumbar IL ESIs should be performed using image guid-
ance, with appropriate AP, lateral, or contralateral oblique
views and a test dose of contrast medium.

. Lumbar TF ESls should be performed by injecting contrast
medium under real-time fluoroscopy and/or digital subtrac-
tion imaging, using an AP view, before injecting any sub-

stance that may be hazardous to the patient (fig. 7).

10. A nonparticulate steroid (e.g., dexamethasone) should
be used for the initial injection in lumbar transforaminal
epidural injections.

11. There are situations where particulate steroids could be
used in the performance of lumbar TF ESIs.







. The ultimate choice of what approach or technique (IL vs.
TF ESI) to use should be made by the treating physician by
balancing potential risks vs. benefits with each technique
for each given patient

. Cervical and lumbar IL ESIs can be performed without
contrast in patients with documented contraindication to
use of contrast (e.g., significant history of contrast allergy
or anaphylactic reaction)

. TF ESls can be performed without contrast in patients with
documented contraindication to use, but in these circum-
stances, particulate steroids are contraindicated and only
preservative-free, particulate-free steroids should be used.

. Moderate-to-heavy sedation is not recommended for ESls,
but if light sedation is used, the patient should remain able
to communicate pain or other adverse sensations or events




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



