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STAK Tool – A ‘WIN WIN’ SOLUTION

Introduction: 

Sara Aspinall

▪ Practicing Physiotherapist (18 years)

▪ Idea for device evolved from a patient collaboration

▪ Leicester Hospitals Charity funding: £6500

▪ PhD – supported by Loughborough University

▪ Set up and completed Clinical Trial at UHL NHS Trust

Our mission is to:

▪ Transform the lives of knee replacement patients 

▪ Reducing pain, improving ROM, function and quality of life

▪ Eliminating the need for MUA and further surgery.

▪ Facilitates remote monitoring/support through virtual appointments 

offering flexible treatment options.
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What is arthrofibrosis? 
• Exaggerated inflammatory response to injury or surgical 

procedure.

• Followed by the production of fibroblastic cells and an increase in 

the deposition of extracellular matrix proteins → dense scar tissue.

• Uninhibited proliferation of fibro-connective tissue

• Functional cell types replaced by connective tissue.
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Causes of post surgical stiffness (PSF)/ 
/fibrosis / arthrofibrosis

Pre-Op stiffness and risk 
factors

Pain & 
swelling 

management

Biological factors

Rehabilitation

• PSF defined as 
“fibrosis of the soft 
tissues that was not 
present pre-
operatively, and not 
due to other causes 
such as prosthetic 
conflict, pain or 
infection” 

 (Kalson et al. 2016)

Multifactorial
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Exponential growth in 
arthrofibrosis following TKR
 
 Over 100,000 TKR UK in 2023

 20% very dissatisfied

 15% arthrofibrosis, 10% minimum severe arthrofibrosis

 New government is expanding TKR volumes

    Huge back logs

    Long waiting lists – more severe OA, ↓ROM pre op, more    
revision TKR



110˚ needed for most 
daily activities..

8Up to 120˚ to 

manage chairs

90˚ walking up slopes

105˚descending stairs

Range of movement 
for quality of life

115˚riding a bike

ROM is Crucial for Quality of Life



QUALITY OF LIFE 
DESTROYED
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Below 80° ROM people have virtually no quality of life. Due to stiffness, pain and 
loss of ROM (Cheuy et al 2017)

Eg Problems…  sleeping, getting up off a chair, sitting, walking, managing stairs, 
getting in and out of a car.

 Impact of all aspects of patients’ lives – physically mentally, socially, financially

- Leading to frustration and depression.



BREAKTHROUGH IN MANAGEMENT
OF PATIENTS WITH STIFFNESS AND LOSS OF ROM FOLLOWING TKR:
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Conclusion:

If 82° ROM is not achieved by 4 weeks post-
surgery, they are very unlikely to reach 90° ROM by 
8 weeks.

Implications for Practice

Monitoring: <50° on day 1 post-op require careful 
monitoring.
Action: 4 weeks <82° = STAK



8 weeks STAK versus 8 weeks standard treatment and maintained at long 
       term follow up

Mean ROM increase                           30˚      8˚  (p<0.0001)

WOMAC Score increase: 19   3 (p<0.0001)

(Pain, Stiffness and Physical Function)

4 had undergone failed MUA prior to entering study

)



Standard Treatment – daily HIS not possible

 Insufficient appointments

 High Intensity Stretching to end joint range is needed EVERY DAY.

 Home exercises not specific to the knee - torque 10% of torque applied by a physiotherapist (Uhl et al 2011)

Problem: Patients unable to generate the high intensity stretch necessary to breakdown scar tissue and increase 
ROM every day using standard physiotherapy home exercises.

Escalation of treatment

 Manipulation under anaesthetic             revision surgery
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High Intensity Physiotherapy
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Low Intensity- Home Exercise 

Programmes
Home Exercises: 10% of torque applied by physiotherapist 
Uhl et al (2011)

For treatment to be effective tissues must be stretched 

every 24 hours(Jacobs and Sciascia 2011)



Manipulation under anaesthetic 
(MUA)

• Associated Risks (Eg quadriceps tendon rupture, fracture, may require GA) (Magit 2007)

• Good results (Esler 1999; Maloney 2001; Pariente 2006)

• Cost implications MUA ≈£5000

• Requires an anaesthetist

• Requires inpatient stay in hospital

• CMP machine required whilst in hospital

• Extra Outpatient Physiotherapy/Hydrotherapy



Treatments for arthrofibrosis- Stretching theory

• All connective tissue has the ability to stretch after it has 
been shortened due to its viscoelastic properties, including 
arthrofibrotic tissue. 

• For treatment to be effective tissues must be stretched 
every 24 hours (Jacobs and Sciascia 2011) 

• Elastic deformation - tissue reverts back to its original 
length once the force is removed

• Plastic deformation leads to permanent elongation and 
remodeling of the tissues (McElroy 2011) 

• Essential if ROM is to be restored.
         Fig. 1 Illustrating the length tension curve



▪ Innovative

▪ Motivating

▪ Easy to use
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• Class 1 Medical Device

• High Intensity Stretch

• 3 x 20 mins a day

• Patient in control of pain threshold



Innovative

Motivating  

Easy to use
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• 3 x 20 mins a day

• Patient in control of pain 

threshold

• High Intensity Stretch

• Remote monitoring possible

• Jacqueline 

https://youtu.be/DVuPLf84qME

USE DAILY AT HOME 

https://youtu.be/DVuPLf84qME


Clinician’s Role
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-Education

-Stretch on STAK - Immediate        

improvement

-Reassurance regarding pain relief

-Tailor STAK programme to individual

-Measure ROM

-Set targets / motivate

-Guide treatment
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MUA severe arthrofibrosis – Meds
Oramorph, codeine
Diclofenac suppository
Early Rx <5/7

54 years male
4/12 post TKR
(9 days post MUA)
44° - 94°(increase 50˚



Patients’ Stretching Techniques - Videos
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Barbara: Static stretch at 6 weeks post TKR on Vimeo = Barbara 5 weeks

Barbara at 6wks - Static stretching technique hip off of chair on Vimeo = Barbara – 6 weeks later

https://vimeo.com/742958930/75bc7b5990 Sandy Stretching Technique - 3 years following TKR

Prior to STAK was on pain patch – now pain free and no medication.

https://vimeo.com/742668278/a5e924f96a
https://vimeo.com/745748555/4e9797d2e1
https://vimeo.com/742958930/75bc7b5990


Patient Instructions videos
 

• Introduction 
• Warm up
•        STAK Technique 
• Interim Exercises
• Cool Down 
 

 -Clinician Training video
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STAK Tool Advantages

• MOTIVATIONAL scale

• Promotes patient SELF-RESPONSIBILITY

• REMOTE MONITORING of patient’s progress

• Patient in CONTROL of stretch/pain threshold

• Usable at HOME and in hospital

• Potential for Radical Improvements in Patient Treatment

• ££££ - Cost Saving for NHS and create potential Revenue
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Mr Jonathon Phillips (Orthopaedic Knee 
Consultant)

https://drive.google.com/file/d/1Bn2A2RLKcXnIXO8F_3Z2jNBHHG6NUtV3/view?usp=sharing
https://drive.google.com/file/d/1Bn2A2RLKcXnIXO8F_3Z2jNBHHG6NUtV3/view?usp=sharing


Thank you for listening, questions please.
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TESTIMONIALS

1.Martin

2.Rhiannon

3.Phil

https://stakorthopaedics-my.sharepoint.com/:v:/g/personal/info_stakkneestretcher_com/EbR3uUyPPGdPiyFSD_kJwRkB-iuiEx77tqvl_2AZ5_EBKg?e=SePEAf&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJTdHJlYW1XZWJBcHAiLCJyZWZlcnJhbFZpZXciOiJTaGFyZURpYWxvZy1MaW5rIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXcifX0%3D
https://stakorthopaedics-my.sharepoint.com/:v:/g/personal/info_stakkneestretcher_com/ERYGZ53mgPRBumlaWPPQNpkBtcB_eUrMKFsql4KUNR_Cqw?e=phqrYN&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJTdHJlYW1XZWJBcHAiLCJyZWZlcnJhbFZpZXciOiJTaGFyZURpYWxvZy1MaW5rIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXcifX0%3D
https://stakorthopaedics-my.sharepoint.com/:v:/g/personal/info_stakkneestretcher_com/Ee3zG38gKjJBrA5vmQR2__IByD-4_qWY8ygeX08ITar3uA?e=yEElpj&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJTdHJlYW1XZWJBcHAiLCJyZWZlcnJhbFZpZXciOiJTaGFyZURpYWxvZy1MaW5rIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXcifX0%3D
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Videos – Patients’ Views On Standard Treatment

28



Standard treatment
Physiotherapy to meet individual patient’s needs including:-

  Advice and education

 AROM, PROM, strengthening exercises, home exercise programme

 Classes, hydrotherapy

Manual Therapy

 Accessory Movements

 Passive Physiological Stretching (high intensity stretching) (Maitland, 1973)

 MET’s (muscle energy techniques) (Colby 2012, Chow 2010)

Problem:     1 session every 2 weeks is inadequate

 Manipulation under anaesthetic
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