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Introduction:
Sara Aspinall ;TA K
KNEE STRETCHER
= Practicing Physiotherapist (18 years) .
= |dea for device evolved from a patient collaboration m
= |eicester Hospitals Charity funding: £6500 University Hospitals
L of Leicester
" PhD — supported by Loughborough University NHS Trust

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.

Exeter Knee Reconstruction Unit

= Facilitates remote monitoring/support through virtual appointments
offering flexible treatment options.

STAK Tool — A “WIN WIN” SOLUTION -
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What 1s 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

Multifactorial

Pre-Op stiffness and risk

e PSF defined as factors
“fibrosis of the soft
tissues that was not
present pre- |
Op eratively, and not Rehabilitation SS:elrliﬁ‘g
due to other causes management
such as prosthetic
conflict, pain or
infection”

(Kalson et al. 2016) Biological factors



CLASSIFICATION OF POST SURGICAL FIBROSIS

Post-Surgical Fibrosis (PSF) classification is crucial for assessing knee
stiffness following joint surgeries like total knee replacement

Severity Flexion Extension
Mild 90°-100° 52-109
Moderate 70°-89° 11°-20°
Severe <70° >20°

Base on an international consensus (Kalson et al. 2016)



1in5 patients are

not satisfied

with the results of
their total knee
replacement surgery.

W

Exponential growth in
arthrofibrosis following TKR g

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

vV v v vV VY

Long waiting lists — more severe OA, |[ROM pre op, more
revision TKR

“Stiffness can cause
significant distress
and difficulty for
patients following

We need to better
understand the causes
and determine how to
avoid this issue. In cases
where it is unavoidable,
how can we best manage
the problem."”




Range of movement

for quality of life

110° needed for most
daily activities..
ROM is Crucial for Quality of Life

115°riding a bike

- Upto120° to

" manage chairs

in'the parkils: S

As simple as a.wa




QUALITY OF LIFE
DESTROYED

»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.

values by approximately 10° [31,32]. The severity of patients’ poor health including
pain, stiffness and physical function in this study are emphasised by one quarter of
the patients reporting EQ-5D utility values of less than zero, which indicate that

they consider their health state to be “worse than death’. A probable explanation for



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

MUSCULOSKELETAL SURGERY (2019) 103:289-297
https://doi.org/10.1007/512306-019-00588-0

: ° ORIGINAL ARTICLE ;
Conclusion: @ e
Recovery of knee range of motion after total knee arthroplasty
If 82° ROM is not achieved by 4 weeks pOSt- in the first postoperative weeks: poor recovery can be detected early
Surgery, they are Very Unllkely to reach 900 ROM by A.Kornuijt' @ . G. J. L. de Kort? - D. Das? - A. F. Lenssen® - W. van der Weegen?
8 weeks. "
1404

Sufficient ROM group >90 130+
Insufficient ROM group <90

At 8 weeks of postoperatively

Implications for Practice

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

Knee flexion per week (degrees, median)

T T T T T T T T T T
Pre-op Day1 Week1 Week 2 Week 3 Week 4 Week S Week 6 Week 7 Week 8



National Institute for
OPEN a ACCESS N I C E Health and Care Excellence NICE

9

® KNEE

advice

The STAK tool: evaluation of a new
device to treat arthrofibrosis and poor The STAK tool for preventing and
range of movement following total knee treating knee stiffness

arthroplasty and major knee surgery

Medtech innovation briefing
Published: 9 February 2021
www.nice.org.uk/guidance/mib252

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

Mean ROM increase 3 0 ’ 8 ’ (p<0.0001)

WOMAC Score increase: 1 9 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




Low Intensity- Home Exercise

THERAP
Programmes V/ !

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

High Intensity Physiotherapy

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

13



Manipulation under anaesthetic
(MUA)

e Associated Risks (Eg quadriceps tendon rupture, fracture, may require GA) (Magit 2007)
e Good results (Esler 1999; Maloney 2001; Pariente 2006)

e 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
cvery 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.

Stress
Failure

Plastic region

STAK operates
Elastic region here

A

Standard home
exercises

Length

Fig. 1 Illustrating the length tension curve



g Improves
* Class 1 Medical Device a5 N j EI)W(teeengﬁ)xrl]on
* High Intensity Stretch S A NN
i v strength
* 3 x20 mins a day

 Patient in control of pain threshold ' & v reduces Pain
N\ & swelling

= Innovative
= Motivating

= Easy to use



3 x 20 mins a day Innovative

Patient in control of pain Motivating
threshold Easy to use

High Intensity Stretch

Remote monitoring possible

Jacqueline
https://youtu.be/DVuPL{84gME



https://youtu.be/DVuPLf84qME

Clinician’s Role

-Education

-Stretch on STAK - Immediate

improvement
-Reassurance regarding pain relief
-Tailor STAK programme to individual
-Measure ROM
-Set targets / motivate

-Guide treatment



& 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°

19



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

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

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

STAK MEASURING TOOL
Please draw a line and tally on the scale below, the point H OW To ST R ETC H

on the scale you achieve and date it after each session
Y/

you have used the STAK tool
s 20
= ég =
— 1) seconds

burst

o N>

=60 =—x= L i 3 e 9/10

Patient Instructions videos ==

: e STATIC STRETCHING
==330=
. Wa r | I I u p 60 minutes a day to be spent in the STAK.

In 5 minute intervals (set your timer)
Include high intensity 20 second bursts of dynamic stretching

¢ STAK Techni que o I
. Interim Exercises '
o Cool Down

-Clinician Training video

21
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TESTIMONIALS &
ENDORSEMENTS

"AFTER 3 FAILED MUA'S & ARTHROSCOPIC
DEBRIDEMENT, EXTENSIVE PHYSIO & CPM
HIRES, MY FLEXION WAS ONLY 64",
THANKS TO STAK, I'VE REGAINED MY
QUALITY OF LIFE WITH 108"

BACK RIDING MY BIKE,

AFTER 6 WEEKS “I'M NOW
COACHING NETBALL AND

ACKI" N

“In the most challenging cases where
traditional methods, such as extensive
physnothempy hydrotherapy, continuous
passive motion (CPM) machine hire, and

manipulation under anaesthetic, fell short,

the STAK proved to be the solution.”

Mr. Muhammad Tawfig Korim
- Consultant Knee Surgeon
UHL NHS Trust

43 SINCE WEHAVE BEEN
gty USING THE STAK TOOL
THE MUA RATES HAVE
FALLEN."

Me, Steven Godsill,
Consultant Knee Sungeon,
UHL NS Trust

“IT'S A SIMPLE THING T0 D0 A'

FEW TIMES A DAY'FOR A FEW
A MINUTES WITH EXCELLENT
FUNCTIONAL RESULTS

Professor Robort Ashford,
Consultant Musculoskelsta: Tumour &
Joint Reconstruction Surgeoo

“THE NHS AND PRIVATE
HEALTH PHYSIO SYSTEM
ISN'T WORKING, THEY
MUST COME ONBOARD

WITH THE STAK" {
Martin Ward, n

QOakhal

University Hospitals

Mr Jonathon Phillips (Orthopaedic Knee

British O U paedic
Association

of Leicester
NHS Trust

NICE

National Institute for
Health and Care Excellence

Northumbria Healthcare

Consultant)

“STAK'IS INVALUABLE IN

OUR PHYSIOTHERAPY,
IMPROVING OUR NON-

SURGICAL APPROACH TO
- SﬂFFNESS

. Exten ded Scopo Physiothaer pM
Royal Devan Liniversity Hoolthea

“HAVING THE STAK WOULD
HAVE BEEN IDEAL RIGHT
FROM THE FIRST DAY,

FROM THE BEGINNING * \ :

Phillip Darragh{57)
Lotcosto

“IT'S INTENSE = NOT LIKE PHYSIO
CLASS SESSIONS..AND THE
CONTROL AND FEEDBACK IT GIVES
YOU AT HOME IS FANTASTIC®

Jacqueline (59)
Leicaste

NHS Foundation Trust

& EKRU

Exeter Knee Reconstruction Unit

NHS

“I'D RECOMMEND IT A

TO EVERYONE AFTER

KNEE REPLACEMENT ! *
¥

Hampshire

Ay The Leeds
Barrington Edv Teaching Hospitals
NHS Trust
“STAK gives us a new Th € i
approach- Bone & Joint
the advantage of an active ’ \ .
technique with a prolonged J N IOU rna I

flexion stretch” Over 70 years of orthopaedic excellence

The
Guardian

spape

It should be in all physio

\ “It's been incredibly useful
Y ~ even 15 months post op.
d rt ts!”
3 epartments

Z,  Jocqueline (39), Leicester

Loughborough
University



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

“Patients can do intense
stretching at home in
between our sessions.

-, They control the stretch

y intensity and we can

track progress easily
using the motivational

scale.”

Jack Codd,
Physiotherapy Assistant,, = .
Exeter Knee Reconstructlon Un|t

Thank you for I|sten|ng, quest|ons please.

“In the most challenging cases where
traditional methods, such as extensive
physiotherapy, hydrotherapy, continuous
passive motion (CPM) machine hire, and
manipulation under anaesthetic, fell short,
the STAK proved to be the solution.”

Mr. Muhammad Tawfig Korim
= Consultant Knee Surgeon
i UHL NHS Trust

A "TKR stiffness is a top priority,
requiring ongoing innovation.
__The STAK significantly improves our

( ¥ non-surgical approach to this
' challenging issue”

“There is only a finite amount of
physiotherapy resource in both
PN public and private sectors, STAK
provides a measurable outcome
improvement.”

Professor Robert Ashford,
Consultant Musculoskeletal - . « * °

Tumour & Joint Reconstructlon T

Surgeon

Professor Andrew Toms, :
National Clinical Lead for Revision Knee, .
Surgery °




TESTIMONIALS ITFEELS AS IF IT'S LOOSENING

"IT FEELS 600D, ALOT BETTER, {
SOMETHING OFF ANDICAN 4o e nrnny i

BEND IT MORE ALREADY!™  BACK RIDING MY BIKE.

1 (AFTER USING THE STAK FOR ONE WEEK) COACHING NETBALL AND

I'VE GOT MY LIFE BACK!" M= ‘
Lyndsey (47), | /

Lyndsey (47), ﬂ £
Market Harborough Market Harborough g ’

&

w N

"AFTER 3 FAILED MUA'S & ARTHROSCOPIC i
DEBRIDEMENT, EXTENSIVE PHYSIO & CPM - THE STAK WAS

s iscicneasben o8 GO SEE D
QUALITY OF LIFE WITH 108 == COULD SEE AND FEEL

THE IMPROVEMENT"

Edwina Benning (62),
Devon = Sheila (78), £
: Melton Mowbray



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

Loughborough
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Videos — Patients’ Views On Standard Treatment
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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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