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OVERVIEW

1. Main causes of pain in frail/old patients?

2. A brief look into the history of LDRT

3. How does LDRT work?

4. Recent studies pro&con

5. Indication and Holistic Concept

6. Typical cases and treatments

7. Self empowerment: What patients can do for themselves

8. Work in progress….
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MAIN CAUSES FOR PAIN IN FRAIL/OLD PATIENTS

Osteoarthrosis/-arthritis (50-80%)
Neurological disorders in up to 20% of cases (diabetic neuropathy, 
contractures after a stroke, neural compression syndroms e.g. lumbar
prolaps, stenosis of spinal canal) 
Osteoporosis, fractures
Bursitis/ Tendinitis
Circulatory disorders
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Paperchase for „pain management in the elderly“
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Paperchase for “osteoarthrosis in the elderly“
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Patients present with:

Chronic pain
Stiffness
Reduced mobility
Weight gain
Depression
Vicious circle of

decreasing quality of life!
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What makes it even worse….

Chronic complaints „no doctor listens to
me….no doctor has ever helped me…“

“Abuse“ of diagnostic imaging

Still working poulation: Absence from
work, necessity of retraining, risk of losing
the job

Financial burden (public health system and 
private) not to be underestimated !
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Who in the audience has already experienced
symptoms of osteoarthrosis?
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What can we offer these patients?

Pain medication
Physiotherapy & ortheses
Surgery
…..and also low dose radiotherapy. 
But only in the right context and with a solid 

indication!
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A brief look into history

Wilhelm Konrad Röntgen discovered
the x-rays in November 1895 and 
renounced a patent! 

As a result of which his x-ray
apparatus spread more quickly.
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„ My inventions and discoveries belong
to the general public and should not be
preserved by patents, license
agreements and similar individual 
companies“
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He was awarded with the Nobel Prize in 
1901 and donated the prize money of
50.000 crowns ( ca. 350.000 Euro) to the
University of Würzburg.
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Application of x-rays with a therapeutic approach

Alexej Petrovic Sokolow (1854-1928): Therapy against painful
inflammatory disorders of the joints

Günther von Pannewitz (1900-1966) 
„Röntgenreizbestrahlung“ for degenerative disorders (pain
score named after him!)
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Dangerous use of x-rays in shoe-shops until the 1960ies
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HOW DOES LDRT WORK?

Anti-inflammatory effects through immune modulation

Reduced proinflammatory cytokine expression

Promotion of tissue repair

Effects where found in animal models and clinical studies

(Front Immunol Th. Weissmann et al: Low-Dose Radiotherapy Leads to a Systemic Anti-Inflammatory Shift in the Pre-Clinical K/BxN Serum Transfer 

Model and Reduces Osteoarthritic Pain in Patients 2022 Jan 3:12:777792. )

(Int Immunopharmacol Guorong Ma et al: Modulating systemic anti-inflammatory response mitigates osteoarthritis progression and associated pain after low-

dose radiotherapy 2025 Jun 17:158:114815.)
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MOST RECENT CLINICAL STUDIES WITH POSITIVE EFFECTS

LDRT provides pain relief in 60-90% of treated cases, with the most favorable results achieved

using fraction doses between 0.3 and 0.7 Gy.  (Clin Transl Oncol. 2025 Apr 27. B Alvarez et al: 

Implementing a low-dose radiation therapy program for musculoskeletal pain disorders: tips, 

tricks, and essentials for clinical researchers)

Retrospective single institution study in the US: Eighty percent of joints showed significant pain

improvement (von Pannewitz score 0-2) at end of treatment, n= 69 patients, 168 joints (Int J 

Radiat Oncol Biol Phys 2025 May 9. B Koneru et al: Low-Dose Radiation Therapy for

Osteoarthritis: A Retrospective Single-Institution Analysis of 69 Patients and 168 Joints )
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CLINICAL STUDIES WITH NO SIGNIFICANT EFFECT

Osteoarthritis Cartilage 2018 Oct M J M Minden et al: Lack of beneficial effects of low-

dose radiation therapy on hand osteoarthritis symptoms and inflammation: A 

randomised, blinded, sham-controlled trial

Osteoarthritis 2019 Jan Vol 78, Elien A M Mahler: Effectiveness of low-dose radiation
therapy on symptoms in patients with knee osteoarthritis: A randomised, double 
blinded, sham controlled trial (55 patients, split in two groups of 27 and 28 patients
each)

Potential pittfalls: Low number of patients, probably incorrect definition of target
volumes in the latter study, no CT based planning!
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WHEN SHOULD WE THINK ABOUT LDRT FOR A PATIENT WITH CHRONIC PAIN DUE TO A

MUSCULOSCELETAL DISORDER SUCH AS OSTEOARTHRITIS, BURSITIS, TENDINITIS?

Previous therapy without any significant positive effect

Long history of suffering („I have tried everything for the last years!“)

Functional inoperability

Frail and old

The indication should be made carefully – and LDRT should be used as

part of a holistic therapeutic concept!

- 17



THE HOLISTIC APPROACH
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FIRST VISIT: TAKE TIME!

How long have the symptoms been present?

When do they occur?

What treatment has already been given?

Are there similar cases in the family?

Occupation

Lifestyle & Leisure activities

Weight & Diet

How strongly is the quality of life impaired?
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OCCURANCE AND DURATION OF SYMPTOMS

People with generally heavy physical strain due to their occupation (e.g. construction

workers, freight forwarders....)

Occupational overloading of the legs due to standing profession (e.g. surgeons, 

hairdressers, factory workers, salespeople)

Occupational overloading of individual joints due to repetitive movements of the arms and 

hands (excavator and crane operators, roofers, factory workers)

Osteoarthritis after accidents/fractures involving joints

Osteoarthritis due to congenital malformation or diseases in childhood (e.g. aseptic

femoral head necrosis, congenital hip dysplasia)

Pain due to incorrect loading (e.g. heel spur on the left side leading to painful arthritis of

the right knee or hip)
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CLINICAL EXAMPLES

Frail: Painful ankle joint/knees/hips: 80 year old man with severe arthrosis due to a 

lifetime of heavy work (e.g. farm work in rural regions), cardiovaskular risks

Forgotten: Heelspur: Obese female patient recently started intense workout

program „from zero to hundred“ including walking/jogging for many reasons

(beginning of the year, new partner…). She has „forgotten herself“, no self care for

many years

„ I have to look after 100 dairy cattle and five grandchildren –

I don´t have time to care of myself“
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MORE CLINICAL EXAMPLES (NOT FRAIL AND FORGOTTEN BUT ALSO IN PAIN)

Painful elbow: 

Ambitious golfers , tennis players or weight lifters of any age and sex who typically intensify their

training during the season (spring, summer)

Elderly men who clean the sidewalk in front of the house every day during heavy snowfall (winter)

Painful wrist: 

Trendsport Paddle! All ages!

ALWAYS ASK FOR: Lifestyle, change of Lifestyle, new hobby, aggressive weight loss regimen, 

weight gain, sudden unusual loading/work !!!

- 22



Confidential text

SELF EMPOWERMENT: WHAT PATIENTS CAN DO THEMSELVES?

Stop (or significantly reduce) doing what causes you pain! 

But don´t stop moving! Is there an alternative to your favoured sport or activity?

Start moving: Regular endurance sport without joint stress has an anti-

inflammatory effect (and is also beneficial for other diseases of the elderly like high 

blood pressure, Typ II diabetes, high blood lipids…and cancer!)

Start muscle training, preferably with a coach/physiotherapist: Strong muscles and 

tendons protect the joints!
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SELF EMPOWERMENT: WHAT PATIENTS CAN DO THEMSELVES?

Occupational overloading: Can working conditions be improved?

Orthopedic aids: Bandages, orthoses, insoles

Short-term relief of symptoms: Painkillers and muscle relaxants

Obesity: How to reduce weight? Change nutritional habits? How to (re)gain control: 

Calory counting App, weight watchers, bariatric surgery

Further medical examinations: Check hormonal status, osteoporosis, rheumatic

disease
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THE HOLISTIC APPROACH TO PAINFUL MUSCULOSCELETAL DISORDERS

Radiotherapy: LDRT
Physiotherapy
Self Healing: Life Style Change & Improving working conditions
Orthopedics: Orthopedic aids, arthroscopy, joint surgery
Psychotherapy

- 25



Confidential text

BEFORE THEAPY STARTS: INFORMATION, SIDE EFFECTS & CONSENT

One course = CT planning followed by 2 weeks of therapy, no interruption, 

0,5 Gy/day every second day to a total dose of 3,0 Gy

Most important: 

1) Temporarily intensification of pain is possible (30 % of patients)

2) Usually no pain relief at the end of the treatment

3) Pain relief can be expected in 6-12 weeks after end of treatment, follow up

exam after 6-8 weeks

4) A second or third course may be necessary if pain relief is not sufficient
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EPICONDYLITIS RADIALIS
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EPICONDYLITIS ULNARIS
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HEELSPUR, OSTEOARTRHOSIS OF THE ANKLE
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HEELSPUR
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SMALL JOINTS OF THE HAND
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SMALL JOINTS OF THE HAND
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GROWING INTERNATIONAL INTEREST IN LDRT FOR BENIGN DISORDERS! 

- 33



Confidential text

WORK IN PROGRESS….

Standardized treatment protocols, including CT based 3D planning!

International benign target volume peer group (IBTVG) is currently

working on standard definitions of target volumes for osteoarthritis:

„Each participating institute of the IBTVG delineated their joint-specific

target volumes using a standardized CT data “homunculus“ of a male 

body. The individual institutional target volumes were then subsequently

compared and harmonized within the IBTVG framework following the

defined procedures of the Delphi consensus process.“
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WORK IN PROGRESS….

More prospective (randomized, sham controlled) clinical studies with

larger patient groups

Clarifiying the potential cancer induction risk

Interdisciplinary and holistic approach (like for cancer therapy)

Training courses for interested collegues, e.g. RT-ABC by Richard 

Shaffer, UK https://online.rt-abc.com/course/online-course
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Thank you !
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