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Neuroinflammation

Activation of Glial and Immune cells

Proinflamatory mediators

Neuroinflamatory state

Transition to neuropathic and chronic pain



Neuroinflammation



Neuroinflammation

cytokines (TNF-α and IL-1β), 
calcitonin gene-related peptide receptor (CGRP), 
acetylcholine, 
adenosine triphosphate (ATP),
nerve growth factors, 
neuropeptides (Substance P, neurokinin)
other neurotransmitters (Glutamate, GABA, serotonin, etc)



DRG Macrophages
It all depends on the context

“exhibit phenotypic 

plasticity and can adopt 

different activation states in 

response to different 

conditions”

Paolicelli RC, et al. Microglia states and nomenclature: A field at its crossroads. Neuron. 2022 Nov 2;110(21):3458-3483. doi: 

10.1016/j.neuron.2022.10.020. PMID: 36327895; PMCID: PMC9999291.



Not only Regeneration, but also
Neuromodulation, Neuroprotection



What are Citokines?

CYTOKINES ARE THE LANGUAGE WITH WHICH CELLS INTERACT

They are low molecular weight proteins (glycoproteins)

Produced by multiple cell types, including immune and no immune cells

Chemical messengers, regulating:

Immune response

Inflammation

Cell proliferation

Differentiation

Gene expression

Others…



How do they work?
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No tissue damage

Non-Ablative Mechanisms of Radiofrequency

Sluijter ME, Cosman ER, Rittman WB, van Kleef M. The effects of pulsed

radiofrequency field applied to the dorsal root ganglion: a preliminary

report. Pain Clin. 1998;11:109–17.
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ELECTROMAGNETICALLY

NEUROCHEMICALLY

PRF

CYTOKINES

Change the paradigm DRG





AUTOLOGOUS CONDITIONED SERUM

IL- 1 Ra

IL- 4 IL- 10 IL- 13

FGF - 2 TGF- B1

ANTI-INFLAMATORY, REGENERATIVE, CONDROPROTECTIVE



ACS (ORTHOKINE) vs TRIAMCINOLONE

LUMBAR RADICULAR PAIN

EPIDURAL PERINEURAL INJECTION
- 32 patients ACS
- 27 patients TRIAMCINOLONE 5mg
- 25 patients TRIAMCINOLONE 10mg

ONCE PER WEEK,  3 WEEKS

FOLLOW-UP  6 MONTHS

* Significant difference

2007



2015

20 patients

Moderate to severe low backache with radiation to

unilateral lower limb of at least 6 weeks duration

ACS foraminal epidural injection

Average 2 injections at 7 days interval

Evaluated at 3 weeks, 3 months, and 6 months

Lack of control group

VAS
p<0,001

ODI
p<0,001

SLRT
p<0,001



IL- 1
PROSTAGLANDINS

IL-1 rA

UNILATERAL CERVICAL RADICULOPATHY

CONSERVATIVE MEASURES NOT SUFFICIENT

PAIN >6 WEEKS 

VAS > 7 / 10

SPURLING TEST ++

RADIOLOGIC CONFIRMATION (MRI)

Two groups: 40 PATIENTS 

- ACS GROUP (20)

- METILPREDNISOLONE GROUP (20)

FORAMINAL EPIDURAL INJECTION (FLUORO)

1 ML IOHEXOL-180

- 2-3ml ACS

- 2-3 ml METILPREDNISOLONE (¿dossage?)

REVIEW 3 WEEKS, 3 MONTHS, 6 MONTHS

PAIN RELIEF AT 6 MONTHS: 

ACS GROUP:  73,8%

METILPREDNISOLONE GROUP:  58,5%

Contrast dye . Fluoro view. Adm 2-3 ml ACS

1 SESSION



6 studies. 684 patients

Mechanical lumbar or cervical/lumbar radicular pain

Lumbar spine treatments, 567 patients (82,9%)
- Lumbar radiculopathy, 67 patients
- Degenerative disc disease, 372 patients
- Spinal stenosis, 128 patients

Cervical injections, 109 patients (15,9%)

Mean Follow-up 21,7 weeks

VAS

Oswestry

Significant pain reduction at final follow-up compared to baseline

Comparable or superior results to lumbar epidural steroid injections

No serious adverse events were reported 

The future of spine care can benefit from the inclusion of ACS in the

treatment algorithm of nonoperative management

Future research is needed to compare and recommend specific ACS

treatment protocols with long term outcome data



Preliminary study protocol

PRF + ACS 
VS              2-3 injections (each 14 days)

PRF + SSF

Patients with persistent lower limb radiculalgia
> 6 months

Pain (NPRS)
Functional improvement (ODS)
Quality of life

Follow-up: Baseline, 1 month, 3 months, 6 months, 12 months
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