
H O R S E  K I C K  I N J U R Y

GRADE 3 MCL.
RUPTURED ACL & MPFL.

"The surgeon said reconstruct - 3 surgeries.

The patient said no.

This is what we did instead."
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C R E D E N T I A L S

Who Am I

⊕
MSK Radiologist

Fellowship-trained in interventional musculoskeletal imaging and regenerative procedures

⊞
Served as IOF President & Board Member

Board of Directors, Interventional Orthopedics Foundation — building the field

⊟
CMO & CSO, RedVive Health

Leading the integration of photobiomodulation into regenerative medicine workflows

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



T R A N S P A R E N C Y

Conflict of Interest Disclosure

Rahul Desai, MD
CMO & Chief Science Officer, RedVive Health

Everything presented today is supported by published peer-reviewed data and my own MRI case series. I will 
introduce the RedVive system in the final section — but the science comes first, and it stands independently.

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



BLP + PBM
4






T E C H N I Q U E   ·   S E C T I O N  3

ACL Intra-Ligamentous Injection — Ligamentogram Sequence
Case: ACL + MCL complete tear + MPFL tear (patellar dislocation)  ·  Horse rider  ·  Sept 10, 2023 MULTI - L I GAME N T

1 — Needle Placement 2 — Contrast: Zone 1 3 — Cells: Zone 1 4 — Reposition

5 — Contrast: Zone 2 6 — Cells: Zone 2 7 — Final Ligamentogram ✓
Tibial footprint · AP + lateral Small bolus · intra-lig spread Deposit at tear · check back-pressure Advance to proximal zone

Progressive fill · both bundles 2nd deposit · ~3cc total Full AM + PL coverage · done

STOP if: significant back pressure  ·  patient pain  ·  contrast outside ligament GOAL: ~3cc total  ·  full AM + PL coverage  ·  intra-
ligamentous spread confirmed



P R O G R E S S I O N  O F  H E A L I N G

Serial MRI Evidence: 0 → 7wk → 11wk → 7mo

[ MRI ]

BASELINE
Day 0

→ [ MRI ]

EARLY
7 Weeks

→ [ MRI ]

MID
11 Weeks

→ [ MRI ]

LATE
7 Months

Light-enhanced stem cells + PRP  ·  No surgery  ·  Four serial MRIs  ·  This is what tissue remodeling looks like when you give biology the 
right signal.

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



M S K  C O N F E R E N C E  K E Y N O T E

A New Standard in
Regenerative Orthopedics

Photobiomodulation as the Missing Layer
in Your Regenerative Practice

R A H U L  D E S A I ,  M D

MSK Radiologist  ·  CMO & CSO, RedVive Health  ·  Regenerative Radiologist

◈



T H E  W O U N D E D  H E A L E R

I've Been the Patient
on the Table

[ PATIENT PHOTO
Before Treatment ]

Ehlers-Danlos Syndrome
Hypermobile connective tissue — chronic instability, pain, fatigue, 
Beighton 8/9

19 Injections into My Own Joints & Spine
Not theoretically — I have been on the procedure table myself, 19 Regen 
Injections

Personal Transformation

From functional limitation to performance through regenerative protocols

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



This Was Me
at My Worst.

Loss of functional confidence.

Loss of identity as both physician and patient.

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist





2X DAILY
LIGHT THERAPY
X 1.5 YEAR

Presenter Notes
Presentation Notes
“Daily red + near-infrared dosing: restoring energy and rhythm.”
“Consistent Red + NIR exposure for mitochondrial repair, circadian alignment, and collagen remodeling.”



T H E  R E S U L T

From Pain to Performance

[ AFTER PHOTO ]

2x
Daily treatment

1.5
Years of consistent use

0
Changes in training or 

supplements

Not cosmetic — this was biological

No change in training, supplements, or medication

Only light — 2× daily for 1.5 years

Most clinicians who've gone deepest with this system did it first for 
themselves, family, loved ones

"If you're dealing with something personally — I see you."

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



Presenter Notes
Presentation Notes
“Every cell on this planet evolved under one rhythm—the daily rise and fall of red and near-infrared light.�Sunrise told us to move; sunset told us to repair.�Now we live indoors under blue light 93 percent of the time.�PBM is simply re-introducing the signal evolution wrote into our biology.”

“Every cell is a receiver and translator of light.�From the earliest bacteria that used sunlight to drive metabolism, to human mitochondria today — life has always used photons as information.�What we do with RedVive is deliver the right spectrum — the same wavelengths evolution tuned us to respond to — in a precise, daily, medical dose.”



UV-Blues Red-NIR

For 400,000 years, sunrise and sunset trained our cells to 
respond to red and near-infrared light.

Modern life hides that signal. 
Photobiomodulation brings it back.

Presenter Notes
Presentation Notes
“Every morning and evening for hundreds of thousands of years, our biology was bathed in red and near-infrared light.�Those wavelengths penetrate deeper and act as a circadian reset for our mitochondria.�Today we live under LEDs and blue light all day and almost never see those biologic cues.�PBM restores that missing rhythm — the light our biology evolved to expect.”

“And that same biologic rhythm—the language of red and NIR light—is what drives tissue remodeling, pain modulation, and healing in your orthodontic patients.”





W A V E L E N G T H  S C I E N C E

The Therapeutic Window:
The Goldilocks Zone

UV Visible Red
630–700nm

THERAPEUTIC WINDOW
700–900nm

Far IR
(heat)

600–900nm

Too Shallow

UV and visible light absorbed at skin 
surface — never reaches target tissue

✓ Optimal Range

Red and near-infrared penetrate 
tissue, reach mitochondria, trigger 
biologic cascade

Just Heat

Far infrared absorbed as thermal 
energy only — no photobiomodulation 
effect

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist







T H E  S C I E N C E

What Is Photobiomodulation?
Let me give you the mechanism in four steps.

1
Photon Delivery

Red (635-670nm) and near-infrared (810-850nm) light 
penetrate tissue at therapeutic depth

2
Mitochondrial Activation

Photons absorbed by cytochrome c oxidase (CCO) in 
the electron transport chain

3
ATP Upregulation

Nitric oxide dissociates, oxygen binds — ATP 
production increases up to 16×

4
Downstream Biology

Gene activation, transcription factors, tissue 
remodeling, stem cell mobilization

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



The Core Mechanistic Chain

◎

Photon

630–900nm light
→

⬡

CCO
Activation

Cytochrome c oxidase
→

ATP ↑16×

Energy production
→

≋

Gene
Activation

NF-κB, AP1
→

✦

Tissue
Remodeling

Healing cascade

Photon hits CCO → NO dissociates → O₂ binds → ATP increases → Gene activation → Tissue remodeling

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



M E C H A N I S M  D E T A I L

Nitric Oxide Release 
& O₂ Binding

CCO
DIAGRAM

Cytochrome c Oxidase
Activation

Vasodilation

NO release causes local vasodilation — improved 

biologic delivery to target tissue

Anti-Inflammatory

Reduced inflammatory signaling in the post-

procedure window — less swelling, faster 

recovery

Directly relevant to your biologic injection protocols

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



M E C H A N I S M  D E T A I L

PBM Neural Support

CCO
DIAGRAM

Cytochrome c Oxidase
Activation

TRVP1 Modulation

Reduces pain signaling and facilitates immediate 

analgesia

Anti-Inflammatory & Regenerative

Reduces Neural Inflammation and Supports Nerve 

Regeneration

Directly relevant to your biologic injection protocols

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist





P U B L I S H E D  E V I D E N C E

Stem Cell Homing Data:
The Oron Study

Oron et al. — Pilot Study: PBM Applied to Bone Marrow

Low-level light irradiation to bone marrow resulted in significant increase in circulating CD34+ cells and 
macrophage populations

↑ CD34+
Circulating stem cells

Significant increase post-PBM
Avg. 300% 

↑ Mac
Macrophage mobilization

Enhanced tissue surveillance

Pre-BM
Application timing

Optimal: before harvest

Clinical Implication: Pre-condition bone marrow with PBM before harvest to maximize CD34+ yield

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist





Ex-Vivo PBM – Cell Priming 
Patent pending

M E C H A N I S M  D E T A I L

Presenter Notes
Presentation Notes
Improves Migration (Homing)
PBM upregulates proteins like SDF-1 and CXCR4, improving the chemotactic response — crucial for getting stem cells to injury sites or target tissues.

Modulates Inflammation & Cytokines
PBM helps shift the inflammatory environment from pro-inflammatory to pro-regenerative — making it more favorable for stem cell survival and integration.
It downregulates TNF-α and IL-6 while promoting IL-10 and TGF-β.

Supports Differentiation
PBM can guide stem cells toward desired lineages — like osteogenic, chondrogenic, or neurogenic — depending on the wavelength, dose, and local signals.
It “primes” the stem cell without forcing artificial differentiation.






Frankowski, D.W., Ferrucci, L., Arany, P.R. et al. Light buckets and laser beams: mechanisms and applications of 
photobiomodulation (PBM) therapy. GeroScience (2025). https://doi.org/10.1007/s11357-025-01505-z

Presenter Notes
Presentation Notes
light doesn't just penetrate—it communicates. PBM is not passive heat or glow—it's a molecular signal triggering meaningful biological responses in three layers: energy production, pain modulation, and regenerative activation.
PBM gives us a way to energize the cell, activate the scaffold, and modulate the inflammatory response, without surgery, drugs, or downtime.




What 
Influences 

DOSE?

Time

Distance

Power

D O S E  M A T T E R S



D O S E  M A T T E R S

Dosimetry: The Therapeutic Window is Real
Too Little

Sub-therapeutic dose — no meaningful biologic response

Just Right

Optimal irradiance and fluence — full biologic cascade 
activated

Too Much

Inhibitory effect — paradoxical reduction in cellular response

Dose matters. Protocol design matters. Not 
all devices are equivalent.

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



From Science
to Practice to
the Home

So how does this actually fit into what
you do Monday morning?

C L I N I C A L  I N T E G R A T I O N

The next section maps PBM to your existing workflow
-not as a replacement, but as the conditioning layer

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist

Presenter Notes
Presentation Notes
At Home
Consistency
Daily or AM/PM Microdosing 
Cumulative Dose
Life-Long Use




C L I N I C A L  I N T E G R A T I O N

Six Touchpoints. One Integrated System.

01 Pre-Condition 02 BioStim 03 Ex-Vivo

04 Post-Tx 05 Recovery - RTS 06 Thrive

PBM wraps your entire biologic workflow — not as a replacement, but as the conditioning layer.

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



N E W  — W O R K F L O W  I N T E G R A T I O N

PBM in the MSK Regenerative Workflow

PRE-PROCEDURE

7–14 Days Prior

Tissue priming

Mitochondrial 
upregulation

Microvascular 
conditioning

DAY OF PROCEDURE

Procedure Day

Ex-vivo biologic 
enhancement

In-office 
biostimulation

Reduce post-
injection 
inflammation

POST-PROCEDURE

Weeks 1–8

Analgesia & anti-
inflammatory

Stem cell homing 
support

At-home device 
protocol

MAINTENANCE

Long-term / Ongoing

Collagen 
homeostasis

BME resolution

Wellness & 
longevity

You're not adding a step — you're optimizing every step.
Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



From Oral Mucositis to Podiatry — Proof of Penetration

Presenter Notes
Presentation Notes
Because OM is not just epithelial sloughing — it's a dynamic, multi‐phase injury involving ROS, inflammation, vascular, microbiome and cell‐regeneration pathways.

For example, in your context of RedVive/photobiomodulation: you could argue it may reduce oxidative stress, enhance microcirculation, support mitochondrial function in mucosal cells, speed healing — thus targeting multiple phases rather than just passive symptom relief.



•A. Zecha et al., Support Care Cancer, 2019 — LED PBM reduces severity of mucositis in head-and-neck 
radiotherapy.
•P. Bensadoun et al., Lasers Med Sci, 2016 — LED PBM provides equivalent benefit to diode laser PBM.



GLOBAL AUTHORITY

The World Association
Just Said It Out Loud.
WALT Position Paper 2026 · Journal of Clinical Medicine · Published Feb 6, 2026

“While lasers are often marketed as superior due to coherence and 
polarization, photobiological evidence indicates that 
wavelength and delivered photon dose are the primary 
determinants of tissue penetration and physiological effects —
not coherence or type of light source.

WALT Position Paper 2026 · Hanna et al. · J Clin Med · DOI: 10.3390/jcm15031304

200+
Years Combined
PBM Expertise

International Expert Panel

557
Patients

Meta-Analysis
High-Confidence SR · BMS

0
Adverse Events

Reported
Across All Included Trials

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



MECHANISM + CLINICAL PROOF

How PBM Heals: The Chain the WALT Paper Validates

01

Photon
Absorption

Red / NIR light
600–1100nm

02

CCO
Activation

Cytochrome c
oxidase triggered

03

ATP
Upregulation

Cellular energy
& repair cascade

04

Gene
Activation

NF-kB · AP1
TGF-β1 · NGF

05

Tissue
Remodeling

Anti-inflam ·
Neuroprotection

Clinical Evidence from the Paper:

LEVEL I EVIDENCE

Burning Mouth Syndrome
557 patients · 9 Low-RoB RCTs

Statistically significant pain reduction
VAS MD −1.47 (p=0.002)

Strong Recommendation · WALT CPG

LEVEL II EVIDENCE

Trigeminal Neuralgia
98 patients · 3 Low-RoB RCTs

Clinically meaningful pain reduction
No adverse effects reported

Expert Consensus Opinion

LEVEL II EVIDENCE

Post-Herpetic Neuralgia
103 patients · 3 Low-RoB Studies

Short-term analgesic effects confirmed
Dose-dependent response shown

Expert Consensus Opinion

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



DOSING IS EVERYTHING

Consistency Isn't a Feature. It's the Mechanism.
What WALT's clinical evidence actually shows about why occasional PBM doesn't work:

What The Evidence Shows

Sugaya 2016 — 4 sessions, 2 weeks:

No difference from placebo.

Hanna 2022 — 2×/week × 5 weeks:

VAS 7.6 → 3.9, sustained 9 months.

Kemmostsu 1991 — up to 36 sessions:

12/63 patients: complete pain relief.

PHN in-patients (4–6×/week):

Superior outcomes vs 2×/week.

WALT Recommended Protocol

→ NIR wavelength (660–980nm)

→ 2× per week · 5 consecutive weeks

→ ~6J per point · 9–52 irradiation points

→ Adjust for patient response

The Daily Dosing Advantage

WALT confirms mitochondria require repeated stimulation for 
durable change. If 2×/week outperforms placebo and 4–6×/week 
outperforms 2×/week — daily home dosing is the logical 
conclusion.

Source: WALT Position Paper 2026 · Hanna et al. · J Clin Med 15(3):1304 · https://doi.org/10.3390/jcm15031304

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



• A single 2-
minute laser 
exposure 
delivers 
maybe 

• 10-30J/cm² 
once a 
week.

• Redvive daily 
LED sessions 
deliver 2–3 
J/cm² twice a 
day = 

• 40–60 J/cm² 
per week

DAILY DOSING = COMPOUNDING DOSE

“Total Energy, Not Peak Power, Drives Biology.”

Presenter Notes
Presentation Notes
“LEDs let you deliver therapeutic light safely, repeatedly, and systemically — impossible with high-power laser output in the home or operatory setting.”

“Cumulative Dose: The Hidden Advantage of LEDs.”






• Daily Dosing: density and frequency
• Region & Systemic coverage
• Compounding Photon Delivery 
• Biologic adequacy

– LED light reaches the same depth and triggers the same targets.

REDVIVE IS
PHYSIOLOGICALLY INTELLIGENT



C A R T I L A G E  R E M O D E L I N G

Cartilage Regeneration 

PRE
[ MRI T2 ]

POST
[ MRI T2 ]

PRE POST

Cartilage remodeling visible on T2 — measurable structural improvement without surgeryRahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



C A R T I L A G E  R E M O D E L I N G

Cartilage Regeneration 

PRE
[ MRI T2 ]

POST
[ MRI T2 ]

PRE POST

Cartilage remodeling visible on T2 — measurable structural improvement without surgeryRahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



L O N G - T E R M  E V I D E N C E

35F — 4 Years Post BLP Cell Therapy

[ MRI ]

Baseline

→
[ MRI ]

4 year
Follow-Up

→
[ MRI ]

Baseline

→
[ MRI ]

4 Year
Follow-Up

Sustained cartilage remodeling at 4 years post-procedure. This isn't placebo.

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist





R E D V I V E  S Y S T E M

The #1 Barrier Isn't Skepticism.
It's Implementation.

The #1 reason clinicians don't integrate a new modality isn't that they don't believe the science.

It's that they don't know how to operationalize it without it becoming a headache.

That's what we built.
A complete implementation system — protocols, training, devices, and support — so you can go from today's 
talk to Monday morning.

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist



T H E  D E V I C E S

Multiple Panel Options.
One Complete System.

T A R G E T E D RedVive 60

[ DEVICE PHOTO ]

Focused Therapy – Travel Compatible

Focused treatment for specific joints and anatomical targets. 
Perfect for in-office procedures and guided biologic delivery.

T A R G E T E D  
+ S Y S T E M I C  RedVive 300

[ DEVICE PHOTO ]

Full Body · Pre-Conditioning · Wellness

High-irradiance panel for systemic treatment. Bone marrow 
pre-conditioning, full-body recovery, and wellness 
maintenance.

In-office · At-home · Dual revenue model
Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist





R E D V I V E  S Y S T E M

Redvive University

REDVIVE
UNIVERSITY

LOGO

Protocols by Specialty
Knee degeneration, ACL, spine, shoulder — each with a dedicated PBM protocol

Comprehensive Searchable Reading Room

=

Staff Education
The science, and clinical skills training, ex-vivo education, talk tracks

Ready to Use on Day 1

Not a curriculum — an operational manual for your practice

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist

Full PDF access the the latest and most relevant literature



O P E R A T I O N A L  S Y S T E M

What Your Staff Sees on Day 1

[ NOTION SCREENSHOT ]

RedVive Medical Protocols

• Knee Degeneration + PBM

• ACL Repair Protocol

• Spine — Intradiscal

• Shoulder Restoration

• Post-Procedure Recovery

• At-Home Device Protocol

Pre-Tx: 10 min RedVive 60

Rahul Desai, MD  |  CMO & CSO, RedVive Health  |  Regenerative Radiologist











"
We've spent 30 years giving patients the best biologics we can.

PBM isn't a replacement for that.

It's the missing signal that tells those biologics where to go 
and what to do.

The light was always part of the biology.

We just stopped delivering it.
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