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Intradiscal Injections: Historical view
• Intradiscal steroid injections
1954: Feffer HL: Hydrocortisone
1960: Leao et al: Hydrocortisone vs Prednisolone
1975: Graham: Chymopapain vs Hydrocortisone
1992: Simmons et al: Depomedrol vs Bupivacaine
2004: Derby et al: 0.5% Chondroitin sulfate, 20% Glucosamine hydrochloride, 12% DMSO and 2% 

Bupivacaine vs. IDET

Muzin S, Isaac Z, Walker J 3rd. The role of intradiscal steroids in the treatment of discogenic low back 
pain. Curr Rev Musculoskelet Med. 2008;1(2):103-107. 
Richard Derby, MD, Björn Eek, MD, Sang-Heon Lee, MD, PhD, Kwan Sik Seo, MD, and Byung-Jo Kim, 
MD, PhD. Comparison of Intradiscal Restorative Injections and Intradiscal Electrothermal Treatment 
(IDET) in the Treatment of Low Back Pain. Pain Physician. 2004;7:63-66.

• Intradiscal electrothermal therapy (IDET), 
• Intradiscal radiofrequency (RF) thermocoagulation
• Intradiscal decompression: decompressor, nucleoplasty, biacuplasty…..



Responsible, Safe, and 
Effective Use of 
Biologics in the 
Management of Low 
Back Pain: American 
Society of Interventional 
Pain Physicians (ASIPP) 
Guidelines. 

Pain Physician 2019; 
22:S1-S74 •



1st EVER HEAD-TO-HEAD
PRP VS. BMC, PROSPECTIVE, MULTI-CTR, RANDOMIZED, PLACEBO-CONTROLLED

• 4 centers, 40 patients
• Low back or Leg pain with disc pathology
• Randomized into Placebo, PRP or BMC
• Cross over design from Placebo 3 months and from 

PRP or BMC 6 months
• Autologous PRP or BMC
• Follow up 3, 6 and up to 12 months from last injection
• SAS/STAT software (SAS/STAT version 9.4. Cary, 

NC: SAS Institute Inc, 2014)
• Primary outcome: Safety and Efficacy
• Secondary outcome:

 Patient satisfaction: modified NASS
Change in medication use, interim hospitalization, 

spine surgery

PRP

MSC

Are biologics better than Placebo?
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Pain Now after Crossing to PRP (N=7) & BMC (N=5)



ODI Score after Crossing to PRP(N=7) & BMC (N=5)
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NASS Score after Crossing to PRP (N=7) & BMC (N=5)
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Navani et al:

Intradiscal 
PRP vs. BMC 
vs. Placebo: 

prospective, 
randomized, 
placebo 
controlled, 
multi-center 
pilot study.

PRP and BMC were equally effective in treating discogenic low back 
and/or leg pain after 12 months of a single injection.

All placebo patients crossed to a biological interventional procedure 
after 3 months.

All crossed patients showed significant improvements of NRS pain 
score, ODI functional score and NASS score up to 12 months.

In none of the patients a secondary biological intervention was 
indicated.

None of the patients underwent a surgical procedure for back pain or 
hospitalization due to the biological interventional procedure.

No complications in any subjects. 

There was no statistical difference after 12 months between the 3 
group with regards to age and gender.

No difference between BMC vs. PRP in the pilot.





• Prospective, open-label, nonrandomized, parallel-controlled, 2-arm exploratory study.
• The treatment group patients received a one-time bone marrow concentrate injection into spinal structures (i.e., discs, 

facets, spinal nerves, and sacroiliac joints), along with conventional treatment, the control group received conventional 
treatment. 

• The results showed significant improvements at 12-month follow-up with 67% of the patients in the study group achieving 
MCID utilizing ODI when compared to 8% in the control group. 

• Greater than 2-point pain reduction was seen in 74% of the patients at 3 months, 66% of the patients at 6 months, and 
56% of the patients at 12 months. 

• Both MCID and pain relief of 2 points were significantly different compared to the control group. 
• Opioid use decreased in the investigational group, there was a slight increase in the control group. 
• Age, gender, opioid use, and body mass index did not affect the outcomes in the stem cell group. 



• Clinical improvement was noted in both groups. 
• There were statistical differences in the VAS scores of back and leg pain and ODI between the two groups at 3 

months, 6 months, and 1 year follow-up (P < 0.05); the improvement in the PRP group was significant. 
• The disc protrusion and SCSA on MRI in the PRP group showed better improvement, with lower recurrence 

rate, than that in the control group at the final follow-up (P < 0.05). 
• No adverse events were reported in our study following PRP injection



• MSCs, labeled with iron sucrose, transplanted into degenerated IVDs were 
detectable 8 months post-transplantation. 

• The detected cellular activity indicates that MSCs have differentiated into 
chondrocyte-like cells and that the injected MSCs and/or their progeny have 
survived since the cells were found in large cluster and as solitary cells which were 
distributed at different parts of the IVD.





Comprehensive Spine & Sports Center



Dilemma



AUTOLOGOUS 
CHALLENGES

Volume limitation

Quality limitation

Systemic disease contraindication

Harvesting talent 

Harvesting time 

Cost and Quality

Consistency



Levy et al., Sci. Adv. 2020; 6 : eaba6884 22 July 2020 



Host Factors 
effecting 
MSCs 
outcomes

Disease type and stage
Differentiation of MSCs
Administration routes
Timing of MSC administration
Dosage of MSC administration
Comorbidities
Evaluation time-points
Primary and Secondary outcomes





Levy et al., Sci. Adv. 2020; 6 : eaba6884 22 July 2020 



Biologics: 2030

• Biologic-Device combination 
products

• Microenvironment 
optimization

• Statistical modeling  & 
Artificial Intelligence

• Genetically programmed cells
• Bioprinting & 

Nanotechnology
• Novel Disc and Cartilage 

biologic constructs

Comprehensive Spine & Sports Center
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