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How | got Started



The Power of Social Media
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German Experience

Diseases

50,000-100,000 OA patients treated per year
Extrapolate for whole of Germany = 100,000-
150,000 pts/y (83m population)

US = 332m population = 400,000-600,000 pts/y
(Benign)




Common Conditions

M75.1 = Rotator cuff syndrome
M75.2 = Bicipital tendinitis
M75.3 = Calcific tendinitis of shoulder

M75.4 = Impingement syndrome of
shoulder

M75.5 = Bursitis of shoulder
M19.01 = Osteoarthritis, shoulder
M75.9 = Shoulder lesion, unspecified

M72.2 = Plantar fascial fibromatosis
M72.2 = Plantar fasciitis
M76.6 = Achilles tendinitis

M19.07 = Osteoarthritis of ankle and
foot

M20.2 = Hallux rigidus

M76.8 = Other enthesopathies of
lower limb, excluding foot

Anterior tibial syndrome

Posterior tibial tendinitis

M77.0 = Medial epicondylitis
(Golfer’s elbow)

M77.1 = Lateral epicondylitis
(Tennis elbow)

M70.2 = Olecranon bursitis

M19.02 = Osteoarthritis, elbow

M19.9 = Osteoarthritis

M61.9 = Heterotopic ossification,

Myositis Ossficans

M12.2 = PVNS (pigmented
villonodular synovitis)

M17.9 = Knee Osteoarthritis
M71.2 = Baker cyst
M76.5 = Patellar tendinitis

M70.4, M70.5 = Bursitis (pre-
patellar, other)

M72.0 = Dupuytren’s disease
M72.1 = Knuckle pads (Garrod)

M15.9 = Osteoarthritis (OA) of
fingers/wrist joints

M18.9 = OA of CMC1 joint (base of
thumb)

M65.4 = Radial styloid
tenosynovitis [de Quervain]

M70.6 = Trochanteric bursitis
(GTPS)

M16.9 — Coxarthrosis ( = hip OA)
M76.1 - lliopsoas Tendinopathy
M76.3 - lliotibial band syndrome
M53.3 — Coccyx pain

M70.7 — Ischial bursitis




How is treatment delivered?



Modality of treatment

Orthovoltage
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@. Initial considerations
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*;}L"ﬂ' « Current setup
« Capacity — machine, other
« Capital costs
« Space
« Radiation protection
* Training

Ongoing

 Workflow

* Physics & treatment planning
« Reimbursement
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Physics of radiation therapy

*Increased bone resorption with kV

Increased penetration with MV

o
| S—

1 1 1 I Y Yr——
8 10 12 14 16 18 20
Tissue depth [cm]

Lateral parallel opposed fields

*Bloch et al. DEGRO 2025



Musculoskeletal Pain
Ortho vs. Megavoltage

= 33 studies 12,143 patients
* Authors LDRT effectiveness “may not depend on the energy”

Orthovoltage 64%

Megavoltage 62%

Kim, et al. Strahl Onk. 2025,201.483-494, CR=Complete Response, Short Term up 10 6 mos, Long Term > 12 mos







What is the problem we are trying to solve?



The Care Gap
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Minimal

JointGlow,
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Lifestyle and Self-Help Treatments

Exercise Weight loss

Medical

Tablets Creams & ointments

Exercise

Injections

Surgery

Joint
preserving

Joint
replacement
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The Care Gap
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Minimal End-stage

Lifestyle and Self-Help Treatments

Surgery

8 Injections |

Pain
Medical Disability

Exercise Weight loss Exercise

Joint
preserving

Joint
replacement

Quality of Life Effects

Tablets Creams & ointments
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The Radiotherapy Schedule

Six treatments

Radiotherapy

Radiotherapy

Radiotherapy
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Figure 1 Overall response to radiotherapy.

A~80% of patients had pain
relief at 2 months

duration of improvement

E 3 months & months 12 months &= 12 months

Figure 8 Response to radiotherapy according to the additional
mail survey. Dur f clinical improvement af Iy, as
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A~60% of patients had pain
relief at 1 year
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How will the
pain get better
over time?
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JointGlow,

SIDE EFFECTS

I . —

Multiple studies show minimal to

no acute side effects
No change over baseline

Follicular, faint or dull erythema, epilation, dry

In study of over 1000 patients, 1 desquamation, decreased sweating

patient reported Grade 1 erythema

Tender or bright erythema, patchy moist
desquamation, moderate oedema

Confluent, moist desquamation other than skin
folds, pitting oedema

No literature to suggest negative

effect on potential future

. . Ulceration haemorrhage, necrosis
interventional procedures 8
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3 Clinical Cases
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Case 1: Bilateral thumbs (metacarpophalangeal (MCP) and carpometacarpal (CMC) joints)

74 year-old right-handed male artist notes progressive pain and stiffness in bilateral proximal thumbs which is now interfering
with her duties as a data entry specialist. Imaging identifies KL grade 2 OA on the right and KL grade 1 OA on the left MCP/CMC
joints. He had persistent pain despite > 6 months of conservative and pharmacologic treatments. She rates her pain as a 9/10 at

night. She has been evaluated by an orthopedic surgeon and is deemed fit for intraarticular and surgical options.

V Conservative measures including nonpharmacologic approaches such as weight
loss, exercise, bracing, physical therapy

V Pharmacologic management including NSAIDS and targeted agents

V Intraarticular corticosteroids

V Carpometacarpal arthroplasty
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How Well Does
Radiotherapy Work for
Osteoarthritis?

Hip o

Pain Relief in patients
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> Clin Transl Oncol. 2022 Mar;24(3):532-539. doi: 10.1007/512094-021-02710-w. Epub 2021 Sep 29. AP rospecuve StUdy

_ .. e of 100 pt with
Low-dose radiation therapy for hand osteoarthritis: hand OA treated

shaking hands again? with LDRT

B Alvarez * 1, AMontero * 2, R Alonso 1, J Valero 1, M Lépez 1, R Ciérvide 1, E Sanchez 7,

O Hernando ', M Garcia-Aranda ', ) Marti 3, A Prado 3, X Chen-Zhao ', C Rubio '

Affiliations + expand ACI|n|CaI response
PMID: 34585316 DOI: 10.1007/512094-021-02710-w evaluated with
VAS for pain and
VPS for joint

functionality




Fig. 3 Functionality changes
according to Von Pannewitz
Score (VPS)

slightly improved

painless
stable
markedly improved

A 94% reported an
improvement in the pain,
with a significant
reduction in the VAS level
after 3, 6 and 12 months
(p<0.001).

Pre-treatment pain score 8
to post-treatment pain
score 3 at 6-12 months.

A 70% patients reported
functionality
improvements after LDRT

dCco rdl ng tot he von I'ihl'lefl ‘ﬁum::;:“” ! " VASafter RT  VASImonths VAS 6months  VAS 12 months
Pannewitz score Median : 5(1-10) 4(0-9) 3(0-9) 1500-9)

Comparison < U0 0001 < U] pr 0]
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Example 1.

of LDRT for thumb OA.

For OA involving the
metacarpophalangeal (MCP) and
carpometacarpal (CMC) joints, the
superior border is halfway between
MCP and interphalangeal (IP) joint,
inferior border is 2cm margin on CMC
joint, lateral and

medial border is 1cm on MCP joint

Hand 3 6 Alternate days 0.5 MPD, ISO
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Radiotherapy Treatment Course
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Phase 2
3 Gy in 6 fractions

Phase 1

3 Gy in 6 fractions

over 3 weeks over 3 weeks if

needed

3 Month Review
9/10 pain A 0/10 pain
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American Radium Society® (ARS) Appropriate Use Criteria (AUC) for Use of Radiotherapy for Treatment of Osteoarthritis:
Systematic Review and Guidelines

Expert Panel for Use of Radiotherapy in the Treatment of Arthritis:

Austin Dove, MD?; Richard Shaffer, FRCR?; Bobby Koneru, MD3; Amanda E. Nelson, MD MSCR?*; Matlock Jeffries, MD>; Tom
Appleton, MD PhD®; Phillip Bennion, MD’; Craig Jones MD?&; Catherine Hofstetter®; Shauna Campbell, MD??; Scott Lester, MD*?;
Rahul Tendulkar, MD*?; Krishan Jethwa, MD MPH*3; William Small Jr., MD**; Jean L. Wright, MD®®; Suzanne Russo MD?®

Final Tabulations Group

Rating Median
Treatment Category 4|5 6 Rating Disagree

Treatment Options

LDRT

if LDRT:

Treatment Volume

* Superior border is at
the anterior superior
iliac spine (ASIS),
inferior 1-2 cm below
the lesser trochanter,
lateral is at the greater
trochanter and medial
at the lateral edge of
the obturator foramen.
The pelvis blocked as
needed to spare
healthy tissue. Typical
ratio of 1:2 to ensure
coverage of the
acetabulofemoral joint
while minimizing
exposure to
surrounding structures.

LDRT Dose

e 3.0Gy/0.5 Gy Fx
2-3 times weekly

* 6.0Gy/1.0 Gy Fx
2-3 times weekly




FIGURE 1. ALGORITHM FOR CONSIDERATION OF LOW-DOSE RADIATION FOR TREATMENT OF SYMPTOMATIC OSTEOARTHRITIS

Patient discussion of all treatment options and shared decision-making with primary care
physicians, rheumatologist, sports medicine physician, or orthopedic surgeon as
appropriate.

NOTE: Multiple treatment strategies are often used simultaneously

Conservative/non-pharmacologic
management (continued)’

!

Add or adjust pharmacologic
management?

Consider Low-Dose

/ Radiation Therapy

Symptom Persistence/ I
Worsening

Symptom Control/Improvement

Symptom Control/
Improvement

Intra-articular injections (single or
multiple)?

'Conservative measures including weight loss, exercise,

bracing, physical therapy

“Pharmacologic management including topical or oral

NSAIDS and targeted agents

Surgical management options (inital or SIntraarticular therapies including corticosteroids, hyaluronic
revision)* acid, etc.

‘Surgical approaches up to and including joint replacement

Created in BioRender




Case 2: Chronic Bilateral Plantar Fasciitis and Achilles Tendonitis

J?i_r!_fél:;
e b - \h—.’/

28-year-old male elite sprinter (BMI = 21) presents with chronic bilateral plantar fasciitis with associated achilles tendonitis that

has been refractory to 18 months of conservative treatment including rest, physical therapy, orthotics, NSAIDs, corticosteroid

injections, and PRP therapy. MRI shows chronic tendinosis with intratendinous signal changes. The athlete's career is threatened

by persistent pain limiting training and competition.

V Conservative measures including nonpharmacologic approaches such as exercise,

bracing, physical therapy

V Pharmacologic management including NSAIDS and targeted agents

V Intraarticular corticosteroids and PRP

Intratendinous
signal changes

Associated
inflammation

Intratendinous
signal changes

Associated
inflammation
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Resistant Plantar Fasciitis
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Resting —as much as possible
Weight loss — reduces strain on
plantar fascia
Stretching

Change of footwear, orthotics —

cushioned heels, good arch

support

Comparison studies of PRP vs
steroid injections

Pain relief no better than steroids
at <6m, only better than steroid
injections at > 6 months
Functional outcome (e.g. ability
to walk) no better than steroids

Shockwave
Therapy

A Shockwave treatment is where

mechanical high-energy sound
waves are delivered through the
skin to the area of pain using a
specific device

A 1t tends to be used once a week for
3 to 6 sessions and can be quite
painful for some patients

Joi n_tGIow:_

Recovery to normal walking =3 -
10 weeks (depending on whether
it is done endoscopically or using

an open technique)

Recovery to exercise 3 months
Complications in 12%, including
Pain in scar, arch, lateral aspect
of the foot

© 2025 Joint glow | All Rights Reserved. 32



Joi n__tGlcw:_

(2013 — Present)

. Hermann 2013 285 70
Radiotherapy Results
Summary: 80-85% pain response
with LDRT. 50% complete Badakhshi 2014 171 67
Rudat 2021 864 87
treatment
-
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Example 2.
of LDRT for AT/PF

For Plantar Fibrosis, include the
calcaneus and plantar aponeurosis to
the metatarsul. For Achilles, include
pain point plus 2 cm.

Achilles/Plantar
Fasciitis

3 6 Alternate days 0.5 MPD, ISO
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Radiotherapy Treatment Course
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Phase 1
3 Gy in 6 fractions
over 3 weeks

3 Month Review
7/10 pain A 0/10 pain

Join té‘lp:\.;;
e bem Beem 'l\h-./

Gold Medal Winner 200m
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Variant 5: Bilateral knees (tibiofemoral joint)

72 year-old female (BMI = 33) with constant pain and stiffness of bilateral knees, worse with physical activity and limiting
ambulation. Imaging identifies KL grade 3 OA tibiofemoral joint with joint space narrowing and moderate multiple osteophytes.
She has progressive pain and limitations despite > 1 year of conservative measures, pharmacologic treatment, and intraarticular
injections. She is not a candidate for surgical options due to risks associated with comorbid severe cardiac disease.

Normal Knee OA Knee

Femur

V Conservative measures including nonpharmacologic approaches such a
weight loss, exercise, bracing, physical

V Pharmacologic management including NSAIDS and targeted agents
V Intraarticular therapies including corticosteroids or hyaluronic acid : : W /
Osteophytes

V Surgical approaches including genicular artery ablation, radiofrequency
ablation, arthroscopic surgery and joint replacement
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Kellgren-Lawrence Staging of Osteoarthritis

Grade 0 (none) : definite absence of x -ray
changes of osteoarthritis

Grade 1 (doubtful) : doubtful joint space
narrowing and possible osteophytic lipping

Grade 2 (minimal) : definite osteophytes and
possible joint space narrowing

Grade 3 (moderate) : moderate multiple
osteophytes, definite narrowing of joint space,
some sclerosis and possible deformity of bone
ends

Grade 4 (severe) : large osteophytes, marked
narrowing of joint space, severe sclerosis and
definite deformity of bone ends

Sekiya et al. Association of Al-determined Kellgren—Lawrence grade with medial meniscus

extrusion and cartilage thickness by Al-based 3D MRI analysis in early knee osteoarthritis. Sci
Repl3, 20093 (2023)


https://radiopaedia.org/articles/osteophyte-2?lang=us

Tufts Knee OA
Steroid/Sham
Injection RCT

Triamcinolone 2 Yr Mean Cartilage
Injection Thick

-0.3mm

Saline
Injection
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Knee Osteoarthritis
Meta-analysis Meta-
analysis

Key Findings:

30 RCTs, 3463 patients, intra-articular injections

Platelet-Rich Plasma (PRP) shows the best
outcomes for pain and WOMAC scores

No significant difference between steroids,
hyaluronic acid, and placebo




Corticosteroid Injections Accelerate
Osteoarthritis Progression

I

Increased overall
progression

Significant association with progression of
osteoarthritis, affecting lateral meniscus,
lateral cartilage, and medial cartilage

Steroid injections may worsen
overall joint health

Upasana Upadhyay Bharadwaj et al., "Steroid Injections Worsen
Knee Arthritis" (2023)

Joint space
narrowing

More pronounced medial joint space
narrowing in patients receiving corticosteroid
injections

Accelerates a key indicator of
osteoarthritis progression

McAlindon et al., "Effect of Intra-articular Triamcinolone vs
Saline on Knee Cartilage Volume and Pain in Patients With Knee
Osteoarthritis" (2017)

Faster disease
advancement

Knee arthritis progressed more quickly in
patients receiving corticosteroid injections
compared to alternatives

Steroid injections may speed
up the disease process

Wijn et al., "Effect of corticosteroid injection for osteoarthritis
of the knee: a systematic review and meta-analysis" (2020)

Cartilage loss

Potential harm to the joint, resulting in
increased cartilage loss

May contribute to long-term
joint deterioration

Zeng et al., "Association of Corticosteroid Injections With Full-
Thickness Cartilage Loss in Knee Osteoarthritis" (2019)

Increased risk of
knee arthroplasty

57% higher risk of undergoing knee
arthroplasty in patients who received
injections

Higher likelihood of needing
knee replacement surgery

Bedard et al., "Corticosteroid Injections Increase Risk of Knee
Arthroplasty" (2017)

Worsening imaging
hallmarks

Worse imaging indicators of osteoarthritis
after two years, even with similar baseline
findings.

Long-term negative effects
visible on medical imaging

Upasana Upadhyay Bharadwaj et al., "Steroid Injections Worsen
Knee Arthritis
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The Care Gap
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Symptoms Minimal

Lifestyle and Self-Help Treatments

Exercise Weight loss

Medical

Tablets Creams & ointments

Exercise

JointGlow,

End-stage

Joint
preserving

Joint

Radiotherapy P ——
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Knee Osteoarthritis—Randomised Controlled Trials

_ Fazilat-Panah (2025) Makarova (2015-2023) Mahler (2018)

Location Iran Russia Netherlands
Sample size 60 300 55

RT dose-fractionation 3Gy/6# (daily) 4.5Gy/10# (alt days) 6Cy/6# (alt days)
Modality LINAC kV LINAC

K-L grade of OA 1-3 0-2 1-3
Assessment VAS, Lysholm VAS, WOMAC VAS, OMERACT-OARSI

Outcome

Follow-up 6 months 3 years, 9 years 12 months
Control group Sham SYSDOA Sham

MRI at 10y
Improved cartilage thickness, synovitis,
osteophytes, BM oedema




Example 3.

of LDRT for knee OA.

il

|

OA of the tibiofemoral joint, a 2:1
ratio of superior to inferior coverage
relative to the joint space is used

| | to ensure complete joint capsule

- | coverage while treating tendon
insertions and surrounding structures.
Superior border is approximately
10cm from joint, Inferior border
approximately 5¢cm joint, and medial
and lateral border 3cm from joint.

LA

Hand 3 6 Alternate days 0.5 MPD, ISO
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