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> Usually PRP /growth factors work by proliferating
and multiplying the existing cellular mass b

For severe degeneration: 1

» Regenerative process involves cellular
differentiation and providing the progenitor cells

» Maximize the cell delivery to the multiple
effective sites to expedite the regenerative

pProcess
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Healthy knee joint Anatomy of a
healthy joint
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- Bone remodeling process (Bone Homeostasis) is
balance between Osteoblast (MSCs) and
Osteoclasts (Monocytes + Macrophages) activities

* In OA, osteoclasts release TGF-3, which modulates
MSC activity for bone remodeling activity in
subchondral bone

e MSCs in subchondral bone a novel approach for
cartilage regeneration

Dragos C. Ilas et al. Future Sci OA. 2017 Nov; 3(4): FSO228
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« Commun

« Combination of intra-articular and subchondral

and can treat severe OA

bioclogics injections re-establishes cross communication,

Mikel Sanchez et al. Arthrosc Tech. 2014 Dec; 3(6): e713-e717
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“Tntraosseous is inaccurate. It should
are more pe precisely called “subchondral”
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- Two groups: PRP -IA group, PRP IO + IA

Week 1 Week 2

IA Group e
’ J

Intraarticular Intraarticular
Infiltration Infiltration

* JA + IO PRP showed superior outcomes at 6 and 0 Grous k |
12 mos. compared with IA PRP T+ ]

Intraosseous + Intraarticular
Intraarticular Infiltration Infiltration

Intraarticular
Infiltration

¥
|
Intraarticular
Infiltration

Mikel Sanchez, Diego Delgado, Orlando Pompei. Cartilage. 2019 Apr;10(2):245-253
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79 pts. with grade 3-4 KOA, F/U at 11 mos.
- retrospective review

* One-IA + two-I0O (Dual) PGRF infiltrations

* 88% pts showed a significant pain
reduction

* The combination of IA + IO infiltrations of
PRGF is a safe and efficacious

Antonio Rios Luna, Homid Fahandezh-Saddi Diaz, Manuel Villanueva Martinez et al.
J Clin Med. 2023 Jul 6;12(13):4512
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Advancedd Spine on Park

Dual SC+IAIn

BAMC for KneeJ

ections of
OA at ASPA

0.00 mGy/mi

6 cc BMAC (60 cc BMA)
6 cc Plasma

Intraarticular: 6-8 cc

Each subchondral: 2-3 cc

Needles: 18G for subchondral, 22 G for IA
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« IA + 10 infiltrations of PRP showed a pain reduction
and improvement in functionality in severe OA

» Combining IA + IO makes the PRP reach more target
tissues and joint structures involved in the
development of OA

Nicolas Fiz, Dieqo Delgado, Ane Garate et al. / Clin Orthop Trauma. 2019 Dec 28; 11(Suppl 4):5585-5590
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* 6 cc BMAC (60 cc BMA)
* 6 cc Plasma

* Intraarticular: 6-8 cc
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 Fach subchondral: 2-3 cc

* Needles: 18G sharp-tip for
subchondral, 22 G for IA
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Evidence: Safe and Effective

Safety

e On Systematic Review of
o Allgpes of MSCs Cell Based Therapy for LBP

degeneration s
SF)"«]e ° Results

°© Bone-marrow-der
MSCs o Search ID’s 1393 articles, of which 6

. Cell-Based Therapies for lumbar discogenic low studies were eligible for this review.
° Evidence suggested back pain - a Systematic Review and Single Arm Studies were from 2006 to 2015 & 74
Meta-Analysis

° The MSC transplan

pts were included.
needed to assess th

Tao Wult, MD; Hal-xin Song2?, MD; Yan Dong3, MD; Jian-hua Li4*,
MD

1 Department of Rehabiltation Medicine, Sir Run Run Shaw Hospetal, College of

Medcine, Thejpang Univeruty

2 Department of Rehabiltation Medicine, Sir Run Run Shaw Mospital, College of ° Safcty

Medcine, IThejang Univeruty

3 Department of Rehabiltation Medicine, Mangrhou Mospital of Thejang CAPF - . .

4 Department of Rehabiltation Medicine, $ir Run Run Shaw Hospital, College of o No SAE’s !'CP()fth in the studies.

Medine, Thejang Universty

Rita I ok-I

o No tumor formation observed
during fellow up period.
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Pain A ° 21 studie Spine-Related Pain: A Narrative Review
- g | . Mebul | Desai, John Taylor Mansfield et al. Pain Pract. 2020 Apr;20(4):437453
B ° based rey
- Disc 1nl _,-_',\__.I-;_-_}'.‘_.j,-_;'._-.'.f_‘;--_i_lih::_»_-1;.".'_;:;_.: 7 ;_'\",'_5:‘_7_;5{__; PRP ;_: other: Py
- - Facets, Intradiscal Level I/IV Level I/1V Level I1I to IV
Co
lov injections All studies are for
° Conclusis Facet Injections the lumbatr dis‘cs, Level 1/1V Level IV
ML i Sacroiliac joint el T e[ T/1V Level I/111
o One cervical
injections :
| o/1s/202 — — studies
Epidural Injections Level I/IV Level IV
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Degeneration

Interveriebral
disc herniation §

The inflammatory is from periphery to NP

Hypertrophy
of facetl joint

The effective healing occurs in the outer annulus and . .
cartilage endplate A——

Peridiscal injection for symptomatic relief

Inflammation

Intradiscal Injection for disc regeneration

Healing of a painful disc should

Implications for physical therapies for discogenic back pain. Clinical not be Confused with reV.e rsing
Biomechanics. (2010), Vol 25 (10); 961-971 disc degeneratlon
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» Lumbar spine carries significant forces and discs have no blood supply

» Endplates: Strong to prevent CEP fracture and porous to facilitate nutrient diffusion

» The damaged endplates leak proinflammatory cytokines and chemokines to
vertebral BM

» Damaged endplates are susceptible to chemical sensitization and mechanical
stimulation

» The role of damaged innervated endplates is underappreciated because
innervated damage is poorly visualized with diagnostic imaging

J. C. Lotz, A. J. Fields, and E. C. Liebenberg. Global Spine J 2013,3:153—164

16



> (B) Traumatic endplate fragment resulting
from excessive compression with a healthy
nucleus pulposus

> (C) Central endplate fracture resulting from
excessive compression with a degenerate,
fibrous NP
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» ECM important for disc regeneration

» Disc Degeneration: Chronic matrix
remodeling process

» Calcified Endplates - diminished
nutrition - more degeneration

» Questionable Survival of MSCs

> As nutrition diffusiondd the severity
of degeneration'

09/16/2026
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* The Modic 1-2 changes are dynamic markers
of the degeneration of lumbar spine

* Type 1 (Fibrovascular): inflammatory
process associated with active low back
symptoms and segmental instability

ADVANCED SPINE ON PARK AVENUE
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Active Discopathy — The ‘Modic’ Disc V@x,)
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Inflammation
Instability into the vertebral bone marrow
» Chronic endplate inflammation
XAy leads to Modic changes (MRI) and
Geneic Epigentcs causes vertebrogenic CLBP
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- Consistent with vertebrogenic axial LBP

» High correlation with discography

* Close to 100% specificity with advanced Modic
changes

 Poor outcome with conservative treatment

* Worse outcome after discectomy

European Journal of Radiology
Volume 157, December 2022, 110589
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BVN Termini

damaged endplates

* Damaged endplates causes Modic changes,
and strongly correlate with chronic axial LBP

1. Bailey JF, Liebenberg E, Degmetich S, Lotz JC. Journal of Anatomy
2011,218(3):263-70. 2. Lotz JC, Fields AJ, et al. Global Spine | 2013;03:153-
64. 3. Mok F et al. The Spine Journal; 2016
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Bipolar lesion at 80°
C 15 mins for S1
lesion

7 Mins if perfect
placement
posterior 1/3rd and
midway between
two endplates

Spinal injections/Antibiotics

Intraosseous bipolar RFA of the
BVN

Extraosseous epiduroscopic RFA
of SVN

Intraosseous (Subchondral)
biologics

Surgical posterior fusion

09/16/2026 ADVANCED SPINE ON PARK AVENUE
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...but our goal is beyond
“ just symptomatic relief.....

35%
30%
25%
20%

i 15%

5%
0%

73% Reduction In Active Opioid Use At 5 Years

Opioid Use
= At Baseline wmALS Years

One-third (34%) of pts. pain free at 5 yrs.

International | Spine Surgery, Vol. 13, No. 2, 2019, pp. 1-10

93% Reduction In Injection Use for LBP at 5 Years

Injection Use

u At Baseline = A1S Years
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* After RFA of BVN for the Modic Changes: Pt
has excellent symptomatic relief

* However, advanced disc degeneration
continues, and and progressive destruction of

the endplates leading to Segmental
Instability

09/16/2026 ADVANCED SPINE ON PARK AVENUE
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MSCs:
- Suppress osteoclast activity

- Stop inflammatory leakage
- Heal the endplate

- Regenerate the disc

Regeneration of endplate will prevent segmental
instability and improve the nutrition of disc

Nick Herger, et al. Int. J. Mol. Sci. 2022, 23, 2721

®-. Suppression of inflammation
@_",WD regeneration

O CEP repair/regeneration
C:u Suppression of Osteoclast {Dc:m /,

' (5) Disruption of CEP and IVD innervation ﬁ;

| disrupted \
I\ OC? m _, *:5) :-'1’.?:'“ /_'_:j,

T\
@CEP Hegenaratlnn IS, Py 4
|7 Proteoglycan/ECM '

N ~TGFB
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» To prevent segmental instability

» To improves the nutrients diffusion

» To Expedites the regeneration of
the discs
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@ case report

» Significant improvement in MC on MRI
imaging, partial regression of protruded
disc and resorption of Schmorl’'s nodes (6
mo. F/U)

* Intradiscal + intraosseous PRP infiltrations
to treat protruded discs herniations with a
successful outcome

Fernando Kirchner, et al. | Orthop Surg Res. 2020; 15: 72
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* 56.7% haa MODIC changes on MRI
* 84.2% reported severe pain (VAS 8-

10), 42% received intraosseous-
PRP

* 96.5% patients experienced

improvement This is Subchondral  This is Intraosseous

Cesar Amescua-Garcia et al. Journal of Drug Delivery & Therapeutics. 2024, 14(4):165-169
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> Failed all conventional treatment options

» Recommended multilevel fusion surgery

 With or without RFA of BVN

* Subchondral Injections for endplates destruction
* Intradiscal injection for DDD

* Peridiscal injections for discogenic pain
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* Jams

P approach:
 Trajectory planning:

- 2 to 8 (right)
and 10 to 4 (left) for inferior endplate
-4 to
10 (right) and 8 to 2 (left) for superior
endplate

* 16 - 18 G curved tip needle directed towards
CEP
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Always use Needle-in-Needle technique

Dual antibiotics intravenous prophylaxis (Cefazolin +
Gentamycin)

No intradiscal antibiotic

Advantages: One needle can be used for Subchondral,
Intradiscal and Peridiscal injections

* Disadvantage: Calcified endplates are difficult to inject
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Case 1: 72/M with Axial CLBP

Case 3: 81/M with Chronic
Axial LBP with Radicular
Pain

« MRI: Advanced DDD + MC
* Intradiscal + |IO BMAC

»  F/U: 4 months. 80% pain
relief with improved ROM

\ 10 + 1D BMAC/MSCs

ADVANCED SPINE ON PARK AVENUE
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Combined Intradiscal, Peridiscal, and
Subchondral Bone Marrow Aspirate Concentrate
Injections for Vertebrogenic and Discogenic Low
Back Pain with Modic I and II: A Retrospective
Pilot Study Case Series

Running Title: Subchondral, Peridiscal and Intradiscal
BMAC for Vertebrogenic Pain
Sudhir Diwan, MD, FIPP'.2, Ana Flavia Vieira Leite, MD,
FIPP?, Annu Navani, MD*, Douglas Beall, MD" Shelby D.
Munoz, BA', Michael E. Schatman, PhD, Eva Manik,
Robert Rapcan, MD, FIPP, MBA, PhD, Alan D. Kaye, MD
PhD

'Advanced Spine on Park Avenue, New York, NY, USA

> Associate Professor, Albert Einstein College of Medicine,
Bronx, New York, USA

> Department of Interventional Pain Medicine, Mater Dei

Hospital, Belo Horizonte, MG, Brazil
4 Chief Medical Officer, Le Reve Wellness
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Case serie:

09/16/2026

Baseline demographic and clinial characteristics of the study population

Patient ID Age (years)  Sex Primary diagnosis*

DAJOOOO0005 68 M Vertebrogenic LBP; lumbar spondylolysis; lumbar disc disorders
SHMAOOO0006 66 F Vertebrogenic LBP; disc degeneration; lumbar spondylosis
BEST000002 82 M Vertebrogenic LBP; disc degeneration

PEROOO0O0O011 72 M Lumbar disc degeneration; lumbar spondylo_lysis

OCFR0O00001 48 M Lumbar disc degeneration; lumbar spondylolysis

OCFRO00001 T F Vertebrogenic LBP; lumbar disc degeneration

RACA000002 77 M Vertebrogenic LBP; lumbar spondylolysis; disc degeneation
KAJAO7AF448A 27 M Vertebrogenic LBP; lumbar spondylolysis; disc disorders
MASHO7BEEC94 66 F Vertebrogenic LBP; disc degeneration; post-laminectomy syndrome
ARJEO00001 35 F Vertebrogenic LBP; thoracolumbar disc degeneration
DEALO7C47AED 45 F Vertebrogenic LBP; lumbar spondylosis; disc disorders
MAEMO7CA4B06 53 M Vertebrogenic LBP; lumbar spondylolysis; disc disorders

P1_SLO 35 M Lumbar disc disorders with radiculopathy

P2_SLO 53 F Lumbar disc disorders with radiculopathy

Abbreviations: VAS, Visual Analog Scale; BVN-RFA, basivertebral nerve radiofrequency ablation

ADVANCED SPINE ON PARK AVENUE
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80% improvement; major

| gaing inmobilityand QoL | Yo Busfied ]

' Was Able to walk 1 mile and

: ok Very satisfied Yes
exercise; no further injections ery

.

' Normalized ROM, sleep, and

QoL Very satisfied
|

Improved ROM and ability to
perform strenuous tasks

Increased ROM and daily

functionality Satistied

- Reduced pain with activity;

improved ROM Satistied
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e Safety Profile
Satisfied or Very Would

Safisfied recommend the No major complications.
procedure 100) M}ld,t .trans.;ent harvest-site lam(li
. : injection site soreness resolve
famllY/ frlends spontaneously within 48 hours.

* Mean VAS dropped from 7.3 to 2.1 (Absolute reduction of 5.2 points)
* Zero Non-Responders: 100% of patients achieved > 50% pain reduction
* 38.5% of patients achieved > 80% pain reduction
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+ ID + PD BMAC

35 Y/F with severe thoracolumbar
pain
Failed spinal procedures

Insurance denied coverage for
RFA of BVN procedure

In-office Intracept procedure at
T12 and L1 levels

09/16/2026 ADVANCED SPINE ON PARK AVENUE
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spine, con5|sts of2 vertebrae, an IVD, facet
joints, and associated supporting ligaments

Orthobiologic treatments offer a promising
disease-modifying approach by addressing
the entire FSU rather than isolated pain
generators

A Navani, MD, S Vardhan, MD, A Aggarwal, MD,
R Navani, | Fabio Lana, MD, and S Diwan, MD.
Pain Physician 2025; 28:5145-5156

9 mA

-)'.\ Supraspinous

I|game nt
Superior
veriebra
End plate

Mucleus

End plate Disk armulus /‘ﬁ
i 2 Interspinous,
Infenorvertebr( < ivamdi

\ i, C
e Facet joint® i |

Multilevel BMAC Injections at SC + ID + PD +
Facets + Epidural space +Multifidus muscle
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Poorly specified study goals: Regeneration of the DD vs.
symptomatic improvements, or both

Biologics must be delivered to target tissue precisely to
expedite regeneration and maximize the outcome :

- Intradiscal injection for
reversal of degenerarion - Peridiscal injections for
symptomatic relief - Subchondral injection
for Modic 1 & 2 changes

Lack of standardized for biologics injection lecation, injection
volume, celiular count, centrifuge protocol, and injections
techniques
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Join us at 2nd Ann_L]aI
World Congress

-

your attention!!

* Sudhir Diwan, MD, FIPP, DABIPP
* 201-988-3255

April 1-3, 2027

San Fracisco, CA

* sudhirdiwane3@gmail.com

@wirmglobal.org
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