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A new 
dimension in 
remote patient 
monitoring post 
orthopaedic 
surgery

BPMpathway can help:
•	 Reduce	instay	time	&	costs

•	 Decrease	readmission	rates

•	 Improve	patient	motivation

•	 	Personalise	post-operative	
support	programmes

Patented technology:
•	 CE	Class	1	medical	device

•	 	Engineered	to	medical-
grade	ISO	13485:2016

•	 Validated	accuracy	

•	 Piloted	by	the	NHS

01264 861375 | info@bpmpathway.com | BPMpathway.com

‘BPMpathway is revolutionising how we collect 
movement data in orthopaedics’

Consultant	Orthopaedic	Surgeon	Jamie	Buchanan,	East	Sussex	Healthcare	NHS	Trust
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Foreword

WHILE THERE might be numerous ways in 

which the outcomes following surgery can 

be evaluated, two key requirements come to mind. 

Firstly, how the patient feels about the outcome 

should be the paramount consideration but, a 

close second, the quality of the data on which any 

clinical assessment is based should be as good as 

possible. As well as involving the patient more in 

their own recovery following a trauma or surgery, 

better standards of evaluation will lead to better 

outcomes which, in turn, will help a service such as 

the UK National Health Service (NHS) to learn and 

improve its procedures. That has multiple benefi ts 

for the patient and for the service which should see 

shorter patient time in hospital after a trauma or 

surgery and less likelihood of a return because a 

well monitored recovery is less likely to go wrong.

The Report opens with an article by Jane Gossling 

of 270 Vision Limited, which describes how, with of 

BPMpathway medical-grade technology, orthopaedic 

patients are being discharged as early as the day of 

their surgery, with clinicians continuing to monitor 

remotely their recovery on a daily basis. This offers 

enormous cost savings, minimises the exposure of 

patients to hospital-acquired infections and results in 

heightened rehabilitation, which improves outcomes. 

The article goes on to describe the technology and 

looks at the experience of some of the hospitals where 

it is already being used. 

The following article looks at the context that 

dominates any conversation about the NHS; the huge 

pressures on its processes and structures today. With 

what seem like infi nite demands having to be met from 

fi nite resources, there is a constant drive to fi nd ways 

of doing things more effi ciently and effectively.

Camilla Slade then examines a growing area 

of modern surgery - joint replacement surgery or 

arthroplasty. The procedure has the capacity to 

change lives but the outcomes are what will really 

make the difference. So, Peter Dunwell’s article looks 

at the risks associated with surgery, what happens 

after a joint replacement operation and how a well-

managed recovery programme can ensure that a 

patient gets the best chance of enjoying the benefi ts 

of surgery while minimising their exposure to risk. 

Finally, we consider the monitoring of recovery; 

changing principles, changing processes and how 

the application of technology will add hugely to the 

patient experience and outcomes.

John Hancock
Editor

BPMpathway – A New 
Dimension in Remote 
Patient Monitoring in 
the Critical Weeks After 
Orthopaedic Surgery
Jane Gossling, 270 Vision Limited

THE GLOBAL market for post-operative 
assessment is huge. 85% of all hip and 

knee replacements are carried out because 
of osteoarthritis, the most common type of 
arthritis or degenerative joint disease. Some 
150m people worldwide, including 40m 
Europeans, suffer from the disease. With 
lengthening life expectancies and ageing 
populations, osteoarthritis is set to become 
the fourth leading cause of global disability 
by 2020.

It is a well-established fact that NHS hospitals 
are under intense pressure to reduce waiting 
times for joint replacement surgery and improve 
patient outcomes, along with a growing emphasis 
on delivering increasingly personalised care.

With the help of BPMpathway medical-grade 
technology, orthopaedic patients are being 
discharged as early as the day of their surgery, 
with clinicians continuing to remotely monitor their 
recovery on a daily basis. Not only does this offer 
the potential for enormous cost savings, there 
is the further benefi t of minimising the patients’ 
exposure to the additional complication of 
hospital-acquired infections.

Using the patient data collected by 
BPMpathway, clinicians can tailor the patient’s 
post-operative support during their recovery to 
meet their individual needs, effi ciently prioritising 
resources where they are needed most.

Remote patient monitoring using BPMpathway 
has the further advantage of helping the clinician 
identify very subtle deterioration in the Range 
and Quality of Motion, which may be indicative 
of a developing issue that requires intervention, 
without necessarily waiting for a face-to-face 
consultation with the patient.

BPMpathway wearable technology has been 
developed to actively involve the patient in their 

rehabilitation and has been specifi cally designed 
and engineered to make it quick and easy to 
use wherever and whenever they want. NHS 
pilot studies have shown that patients using 
BPMpathway exhibit heightened engagement 
with their rehabilitation, which many clinicians 
consider to promote improved outcomes.
BPMpathway remote patient monitoring 
technology can help to:
•  Reduce in-stay time and costs through the early 

discharge of patients, potentially the same day 
as fast-track replacement surgery

•  Decrease readmission rates by identifying 
deterioration in a patient’s Range and Quality of 
Motion in the critical weeks after surgery, which 
may require intervention

•  Improve patient motivation by offering 
reassurance and encouragement, which can 
play an important role in determining patient 
outcomes

•  Create personalised post-operative support 
programmes using the daily patient recovery 
data collected by BPMpathway

‘BPMpathway is revolutionising 
how we collect movement data 

in orthopaedics’
Consultant Orthopaedic Surgeon 

Jamie Buchanan
East Sussex Healthcare NHS Trust

What is BPMpathway?
The system comprises a single, high-performance 
wearable wireless sensor and a tablet with 
BPMpathway software. Prior to discharge, the 
clinician selects the test with specifi c targets that 
they want the patient to undertake at home to 
monitor their recovery. 
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John Hancock has been Editor of Primary Care Reports since its launch. A journalist for 
nearly 30 years, John has written and edited articles, papers and books on a range of 
medical, management and technology topics. Subjects have included management of 
long-term conditions, elective and non-elective surgery, Schizophrenia, health risks of 
travel, local health management and NHS management and reforms – including recent 
changes and the fall-out from them.
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It is a well-established 

fact that NHS hospitals 

are under intense 

pressure to reduce 

waiting times for joint 

replacement surgery 

and improve patient 

outcomes, along with a 

growing emphasis on 

delivering increasingly 

personalised care

Several times a day, the patient undertakes 
their test. The patient-centric system is simple to 
use without any connection cables or needing 
to be connected to a TV. Unlike other systems, 
advanced mathematics enable the use of a 
single sensor with a simple strap attachment. 
The patient UI has, moreover, been designed to 
be highly-intuitive and includes instruction videos, 
pain scores and an automated test start/stop.

During the test, the sensor streams data to 
the software displaying the results on a live 
animated avatar, recording them for immediate 
on-screen graphical comparison. The data is also 
simultaneously transmitted automatically via the 
Cloud to the clinician, who can assess progress 
and recovery trends. Alerts highlight the clinicians 
to tests where targets have not been met. If results 
start to fl uctuate, they can take steps to try and 
pre-empt complications developing.

Remote Patient Monitoring
The typical approach adopted by many 
hospitals is to provide all patients with the same 
post-operative support package. These support 
resources are, however, under pressure 
like any other area of healthcare and need to 
be prioritised.

With the patient recovery data collected by 
BPMpathway, clinicians can tailor an orthopaedic 
patient’s post-operative support to meet their 
individual needs, without necessarily waiting 
for a face-to-face consultation. In other words, 
a personalised recovery programme to support 
the patient throughout the rehabilitation process, 
helping them to get back to their normal life as 
quickly as possible, with the minimum amount 
of pain.

Using BPMpathway wearable technology, 
clinicians remotely monitor the patient’s post-
surgical recovery and set them stretch goals 
accordingly. When they’re progressing well at 
home, the clinician can decide that the patient 
can continue their rehabilitation in the comfort of 
their own home, thereby freeing up the resources 
that would otherwise have been allocated to them, 
for those who need them most.

In the case of those patients who are struggling 
with their recovery, BPMpathway provides a 
means of identifying the potential need for early 

intervention and a communication link between 
the patient and clinician to establish whether they 
need to be prioritised for outpatient support.

Reduced Patient In-Stay Costs
The idea of spending a week in hospital post-
surgery is a thing of the past. Enhanced recovery 
programmes have led to a paradigm shift in post-
operative physical rehabilitation of patients, with 
the majority of rehabilitation now taking place at 
home under self-direction.

With BPMpathway, orthopaedic patients are 
being discharged as early as the day of their 
surgery to have clinicians monitor their recovery at 
home. This has the potential to achieve massive 
cost savings by reducing the length of a patient’s 
hospital stay to a single day, in doing so, freeing 
up desperately-needed beds. Furthermore, 
there is the additional benefi t of minimising the 
patient’s exposure to the additional complication 
of hospital-acquired infections

Decreased Readmission Rates
The fi rst time the surgeon sees the patient post 
discharge is typically at around 4 weeks following 
surgery. During this initial phase of their recovery, 
potential complications may go unnoticed by the 
patient, resulting in the risk of further hospitalisation 
and surgery.

Remote monitoring using BPMpathway can 
pick up on very subtle deterioration in the Range 
and Quality of Motion, which the patient might 
otherwise dismiss as a blip, but may be indicative 
of a developing issue that requires intervention. 
By identifying and dealing with such matters 
swiftly, escalation to the point of further surgical 
intervention, with all the costs and distress to the 
patient that it entails, can be avoided.

This approach only works, however, if 
clinicians feel able to trust the data they receive. 
BPMpathway uses BPMpro CE Class 1 Medical 
Device technology, engineered to ISO 13485:2016 
standards, and has been tested in NHS pilots 
across the UK.

Improved Patient Motivation 
The importance of patient motivation in the post-
surgical rehabilitation process has been cited by 
many authors. BPMpathway wearable technology 

has been developed to actively involve the patient 
in their rehabilitation and has been specifi cally 
designed and engineered around the patient 
experience to make it quick and easy to use 
wherever and whenever they want. 

The patient-centric system is simple to set 
up without any connection cables or screen 
connection requirements. Moreover, advanced 
mathematics enable the use of a single wireless 
sensor with a simple strap attachment. 

Patients using BPMpathway have been keen 
to engage with the intuitive, easy to understand 
technology and fascinated by the clear 
visualisation of their recovery. Patients, and their 
families alike, are encouraged to know that 
they are making progress and reassured by 
the fact that they can communicate directly with 
their physio. 

This increased engagement encourages patients 
to complete their rehabilitation programme, 
another key factor in reducing readmission rates. 

NHS studies have shown that patients using 
BPMpathway exhibit heightened engagement 
with their rehabilitation, often continuing beyond 
the normal 12-week period. 

Why BPMpathway and 
Not a Wellbeing Device?
The remote patient monitoring approach only 
works, however, if clinicians feel able to trust the 
data they receive. It is self-evident that important 
decisions cannot be made based on the output 
of so-called ‘Health and Wellbeing’ devices, which 
have not been subjected to any rigorous, clinical 
validation and are more suited to consumer use 
once discharged from clinical care. 

In an article recently published in the Guardian1, 
researchers warned ‘Fitness tracker apps could 
be doing more harm than good because they are 
not based on sound science’, comparing some 
health app developers to ‘snake oil salesmen of 
the 1860s’. 

1 Guardian Science, Tuesday 21 February 2017
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Alerts highlight the 

clinicians to tests where 

targets have not been 

met. If results start to 

fl uctuate, they can take 

steps to try and pre-

empt complications 

developing

BPMpathway, by contrast, uses BPMpro CE 
Class 1 Medical Device technology, engineered to 
ISO 13485:2016 standards, and has been tested 
in NHS pilots across the UK. Unlike potentially 
rival solutions from the wellbeing industry, the 
patented, award-winning technology is: 
•  Specifi cally-designed as a clinical tool delivering 

data that physios and surgeons can trust
•  Certifi ed as a CE Class 1 Medical Device and 

listed with the FDA
•  Engineered to medical-grade ISO 13485:2016 

standards
• Piloted by the NHS across the UK
•  Validated against the OrthoPilot®, the gold 

standard in orthopaedic measurement; and has
• AES-256 military-grade data encryption

Validation
The sensor technology behind BPMpathway 
was originally validated by an independent team at 
Oxford Brookes University. Their study evaluated 
the sensor against an OMCS and, on the basis 
that a single sensor was being compared to a 
multi-camera system, the results proved to be 
very useable in a real world environment. 

More recently, a study to validate the accuracy 
of the BPMpathway sensor in post-operative 
total knee arthroplasty (TKA) patients has been 
undertaken at the Golden Jubilee National 
Hospital in Glasgow. The goal of the exercise 
was to compare the accuracy of the sensor to 
the gold standard in orthopaedic measurement 
– the OrthoPilot® Navigation System. 
The project leader, Mr. Duncan Whittaker MBChB, 
MRCS(Ed), reported:
•  The sensor shows a high level of precision 

with consistent linear and repeatable results 
accurate to within 1 degree

•  In sagittal fl exion/extension, the sensor performs 
with a high degree of accuracy

• It provides accurate ROM feedback
•  Feedback from patients suggests increased 

compliance and motivation

Military-Standard Data Security
BPMpathway has multiple security layers to 
protect confidential patient data. All specific 
patient records are encrypted to AES-256, 
a military-grade encryption system, widely-
accepted as the strongest encryption there is, 
used by governments, militaries, banks and 
other organizations across the world to protect 
sensitive data. 

Every hospital data stack is uniquely keyed 
to stop the data being transferred to other 
locations or inappropriately accessed. 
The underlying server hosting layer can be 
confi gured to match any individual hospital or 
trust’s regulatory requirements, such as N3 or 
HL7 compliance.

In addition, the BPMpathway system 
architecture ensures that patient data is restricted 
to being shared between the clinician and the 
patient him- or herself, meaning that the patient 
can only ever see their own data.

Medical-Grade Design 
and Manufacture
The BPMpro sensors and software used by 
BPMpathway have been designed and are 
manufactured to the highest level of medical-
grade certifi cation. The sensors are protected 
by Biomaster® antimicrobial technology, 
which is embedded throughout the plastic 
housing, to inhibit the growth of microbes that 
may cause degradation. 

The technology itself uses a system 
architecture and software interface certifi ed to 
ISO:13485 2016 and CE Class 1 Medical Device 
standards and listed with the US FDA as a 
Medical Class 1 device. In accordance with 
the developers’ quality system procedures, 
production sensors are sample-tested against 
video measurement systems. 

Award-Winning 
Patented Technology
BPMpro, the technology behind BPMpathway, 
was nominated for the European medical-device 
industry’s most prestigious award, after being 
named winner of the Medtec UK Medical Device 
Start-up Academy 2015. The Medtec Innovation 
Awards are the only European awards dedicated 
to recognising the most innovative medtec 
start-ups in Europe, who represent the future 
of medical technology, and are regarded as a 
universal benchmark of quality within the medical 
device industry.

BPMpathway technology is protected by 
UK patent GB 2530754B with over 40 unique 
claims relating to the measurement of the human 
body, with international patents applied for. 
The developers have also developed specifi c IP 
in critical areas of the technology, covering device 
control and sensing fi rmware, body algorithm and 
device control libraries and fi ltering algorithms. 

NHS Pilots
The information regarding the use of BPMpathway 
in NHS pilots is confi dential. Two of the hospitals 
involved have, however, publicly discussed the 
results of their work. 

The Golden Jubilee Hospital in Glasgow was 
the first hospital in Europe to evaluate 
BPMpathway technology. The impact of this 
work was featured on BBC News Scotland in 
July 2016 in an item entitled ‘Motion Sensor Aids 
Joint Replacement Recovery’, which included 
interviews with surgeons and patients.

Last year, Castle Hill Hospital in Cottingham, 
near Hull, was featured in the Hull Daily Mail, 
hailing the breakthrough in patient treatment 
offered by Day Case Joint Replacements involving 
BPMpathway. The lead consultant, Mr. Rahman, 

is quoted as saying he believes that the radical 
approach of fast-track surgery could change the 
way hip operations and knee replacements are 
carried out in the future.

Five further NHS hospitals are currently piloting 
BPMpathway across the UK, looking specifi cally 
at the effect of remote patient monitoring. Six 
more hospitals intend to begin BPMpathway 
pilots during 2017. In addition, seven other 
hospitals have been using BPMpathway over the 
past three years to carry out in-house assessment 
of orthopaedic patients. 

About the Developers
270 Vision Limited, the Company behind 
BPMpathway, is a specialist product design and 
development company focused on innovative 
medical-grade wearable sensor and advanced 
body data analysis technology for the medical 
and professional sports sectors. Collectively 
they have extensive experience from the mobile 
phone, military, motion sensor technology, 
fi nance and gaming industries. Individually, they 
have won industry awards, including a BAFTA, 
and were involved in developing the original 
Smartphone concept.

B. Braun Melsungen AG, one of the world’s 
leading manufacturers of medical devices and 
pharmaceutical products and services, recently 
announced a strategic investment into 270 Vision 
Limited. BPMpathway forms a fundamental 
element of Braun’s TOTAL pathway concept 
for the fi eld of Orthopaedic Joint Replacement. 
The TOTAL pathway concept analyses, assesses 
and reshapes clinical processes and delivers 
tailored solutions for the critical phases prior 
to, during and after the surgery. It is intended 
to accelerate and enhance patient recovery, 
and simultaneously reduce costs and enhance 
effi ciency for the care providers.

Contact

270 Vision Limited t/a BPMpathway
Contact: Martin Gossling
Email:   info@bpmpathway.com
Tel:  +44 (0)1264 861375
Web:   www.BPMpathway.com
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We need to rethink the 

relationship between 

people and the services 

that provide their care… 

Person-centred care 

supports people to 

develop the knowledge, 

skills and confi dence 

they need to more 

effectively manage and 

make informed decisions 

about their own health 

hospitals…” So, a combination of technology and 
better organisation of resources might offer the 
NHS, if not a complete answer to its pressures, 
some improvement.

The NHS Five Year Forward View5 sums up the 
situation well, “Our values haven’t changed, but 
our world has. So, the NHS needs to adapt to 
take advantage of the opportunities that science 
and technology offer patients, carers and those 
who serve them.” As with any organisation today, 
the NHS will fi nd the solution for at least some 
of its challenges in making better use of the 
technology that is transforming whole areas of 
our world and lives.

Freeing Beds for 
Those Who Need Them
Bed blocking; it’s an unpleasant term but it 
sums up one of the NHS’s core and growing 
problems, when patients who do not need 
hospital care but do need supportive care have to 
stay in hospital because there is nowhere else for 
them to go or because the services they require 
have not been arranged. A lot of bed blocking 
relates to older people whose clinical condition 
is stable but whose frailty or other long-term 
problems, such as dementia, mean that they 
cannot be discharged without either a place to 
go where they can be properly supported or a 
support package to enable them to go home. 
However, in reality, any process that can reduce 
the number of patients occupying hospital beds, 
whatever their ages, will offer welcome respite to 
the NHS’s hard-pressed resources.

For instance, as well as for the elderly, any 
patient requiring post-operative rehabilitation 
has the potential to take up a bed that could 
otherwise be used to deliver treatment to 

another patient and thus take that person off 
the waiting list. And here is a situation where 
different strands of modern practice can come 
together to deliver the holy grail of a system that 
makes better use of resources and delivers an 
improved package for the patient. The principle of 
the person-centred approach to healthcare and. 
especially, rehabilitation, says NHS England, 
‘Commissioning Guidance for Rehabilitation’6, 
“is fundamental to ensure that rehabilitation 
is as an active and enabling process for each 
individual. It ensures that support is built around 
a person’s own circumstances and responds 
to the diversity of needs that will be present.” 
That’s one strand of modern practice. The other 
is the application of technology to improve the 
monitoring of patient condition and help the 
patient themselves to better understand how their 
rehabilitation is progressing and what impact their 
own behaviour might be having on its success 
or otherwise. Another extract from the guidance 
(above) sums up the ideal outcome from a 
patient point of view; “My rehabilitation supports 
me and gives me confi dence to self-care and 
self-manage, making best use of developing 
technologies and stops me being admitted to 
hospital unnecessarily.”

Summary: A Smarter 
NHS Will Be a Better NHS
A term often used in business process is that it 
is better to work smarter than to work harder. For 
the NHS, it often seems that the option to work 
harder won’t be available anyway; the service 
often seems to be working to capacity. The only 
real alternative is to work smarter in a way that 
will not only make better use of the resources 
available but will also improve patient outcomes.

Under Pressure and 
with no Respite in Sight
John Hancock, Editor

The NHS: 
A Service Under Pressure
As with anything to do with healthcare in the 
UK, the issue of post-operative care following 
joint replacement surgery has to be seen in the 
context of the overall state of the UK NHS today. 
When the National Health Service (NHS) was 
conceived and implemented in 1948, it was seen 
as offering the security of treatment for everybody 
regardless of their means. Nobody then could 
have foreseen that the service would become 
the behemoth that it is today. “The challenges 
facing the NHS are well understood. There are 
growing numbers of older people and people 
living with long-term conditions and disabilities. 
At the same time, health and social care budgets 
are under increasing pressure. If we are to provide 
high quality care that affords people the best 
possible quality of life, we need to rethink the 
relationship between people and the services 
that provide their care… Person-centred care 
supports people to develop the knowledge, skills 
and confi dence they need to more effectively 
manage and make informed decisions about 
their own health and health care.” These words 
from The Health Foundation, ‘Person-centred 
care made simple’1 sum up the context of today’s 
health service and set the scene for why an area 
such as post-trauma assessment and patient 
monitoring following surgery has the capacity to 
make a difference.

The Challenge Is to 
Manage Costs and 
Improve Patient Experience
Certainly, NHS England doesn’t deny the scale of 
the challenge recording in ‘The NHS belongs to 
the people’2, “The resulting increase in demand 
combined with rising costs threatens the fi nancial 
stability and sustainability of the NHS. Preserving 
the values that underpin a universal health service, 
free at the point of use, will mean fundamental 

changes to how we deliver and use health and 
care services. This is not about unnecessary 
structural change; it is about finding ways of 
doing things differently: harnessing technology 
to fundamentally improve productivity; putting 
people in charge of their own health and care…” 
(Author’s italics).

One thing that is often reported is the fall in 
numbers of beds available to the NHS; as Hugh 
Pym for the BBC reported, “The total number 
of overnight hospital beds in England fell from 
144,455 at the start of the 2010/11 financial 
year to 129,458 in the middle of 2016 (the last 
recorded figures).”3. That is a very emotive 
way to look at the need to manage patient bed 
days, i.e. the time that people spend in hospital. 
While there will always be conditions for which 
only a hospital will be equipped, there are many 
conditions and programmes for which a patient 
should be able to be at home (or, at least, away 
from the hospital itself) if the proper process and 
technology is available to support them. This will 
save NHS time and cost and will also, in most 
cases, offer a better option for the patient; nobody 
enjoys spending unnecessary time in hospital. 
As the NHS England report (above) puts it, “it 
is about fi nding ways of doing things differently: 
harnessing technology to fundamentally improve 
productivity; putting people in charge of their own 
health and care…”

Managing the 
Use of NHS Resources
Of course, the ‘big picture’ is important at the top 
level; as Medic Portal4 explains, “the NHS has 
always been a battleground, as governments 
fight to secure the future of the NHS whilst 
being cost-effi cient.” But there are many things 
that can be done at the bottom, delivery, level 
to improve patient outcomes by making better 
use of resources. Medic Portal continues, “One 
of the solutions is to move patient care out of 

Challenges facing the NHS cannot be met with money alone; some new ways 

of working have to be engaged
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Whatever the cause, 

lifestyle, work or simply 

living longer than your 

joints were intended for, 

an increasing number 

of joint disorders are 

resulting in patients 

being referred for joint 

replacement surgery

Joint Replacement Surgery
Camilla Slade, Staff Writer

New Joints for Old… 
Or Worn… Or Damaged
We often get aches and pains but some pains 
become intolerable and debilitating; and when 
those pains are in joints, they might be associated 
with a restriction in movement or the pain itself 
might make movement unpleasant. For people 
whose joints have worn out, there will usually 
be the option to replace the worn joint with a 
new synthetic unit that will do the same job but 
without the pain. Joint replacement surgery is 
commonly associated in the public mind with 
hip and knee replacements but most joints can 
be replaced including ankle, wrist, shoulder, 
elbow and even finger joints. The National 
Institute of Arthritis and Musculoskeletal and Skin 
Disease (US)7 describes how this can be done. 
“Joint replacement surgery is removing a 
damaged joint and putting in a new one. A joint 
is where two or more bones come together, 
like the knee, hip, and shoulder. The surgery is 
usually done by a doctor called an orthopaedic 
surgeon. Sometimes, the surgeon will not remove 
the whole joint, but will only replace or fi x the 
damaged parts.”

Why Joints Need to Be Replaced
The most usual reasons why a joint will need 
replacement will be that it is worn, so that the 
contact surfaces in the joint lose their ability to 
smoothly slip, or broken in a way that cannot 
easily be reset. NHS Choices8 explains that, 
“Hip fractures are cracks or breaks in the top 
of the thigh bone (femur) close to the hip joint. 
They’re usually caused by a fall or an injury 
to the side of the hip, but may occasionally 
be caused by a condition, such as cancer, 
weakening the hip bone.” Knees are a 
little different; NHS Choices again9, “Knee 
replacement surgery is usually necessary when 
the knee joint is worn or damaged to the extent 
that your mobility is reduced and you experience 
pain even while resting.” Hips also can suffer 
the same problems without being fractured 
and a common cause of such problems in any 
joint is Osteoarthritis.

“Osteoarthritis (OA) is extremely common, 
particularly among elderly people. It represents 
a major cause of morbidity, disability and social 
isolation, especially where the hip and knee are 
involved.” Is the way that the authors introduce 
their Birmingham University paper ‘Osteoarthritis 
Affecting the Hip and Knee’10. And, as NHS 
Choices11 confi rms, “Osteoarthritis is a condition 
that causes joints to become painful and stiff. 
It’s the most common type of arthritis in the 
UK.” However, although osteoarthritis might be 
the most common cause of joints ‘wearing out’ 
it is not the only or the fastest growing cause. 
NHS Choices also alludes to another problem 
with which clinicians are becoming increasingly 
familiar; “Being overweight or obese can increase 
the strain on your joints and increase your risk 
of developing osteoarthritis.” The Mail Online12 
carried a stark report headlined “Obesity blamed 
as 18,000 more need hips and knees replaced: 
Each replacement can cost the NHS up to 
£9,000.” The last part points up the real problem 
for the NHS, that obesity can add nearly £160m to 
the joint replacement budget alone. So, anything 
that contributes to a reduction in that cost should 
be welcomed.

Sport and Work Risks for Joints
But, not to blame the obese for everything, 
there are other groups whose lifestyle and/or 
work can make them candidates for joint 
replacement surgery. People who are heavily 
involved in sports can find that their joints 
incur more wear in less time than people 
who don’t run, jog, jump, climb, kick or throw 
things for pleasure. Although strains are the 
most common types of sport injuries, with 
the huge pressures endured in modern sport 
and with the relentless schedule of work in 
professional sport, worn joints is also a growing 
phenomenon. When it comes to work, people 
in heavily manual jobs, such as builders, will 
often need joints, particularly their knees, replaced 
at least once during a lifetime. But other trades 
such as carpet fitters can also suffer wear 
and tear on their knees. Arthritis Research UK in 

Resolving the problem by removing the source of trouble

the booklet ‘Work-related joint disorders’13 lists 
a whole range of work-related triggers that can set 
someone on the path to joint damage. Some will 
surprise, such as playing the violin.

Whatever the cause, lifestyle, work or simply 
living longer than your joints were intended for, 
an increasing number of joint disorders are 
resulting in patients being referred for joint 
replacement surgery.

Joint Replacement Surgery
Joint replacement surgery, or total joint 
arthroplasty, is what it says, the replacement of a 
damaged or diseased joint with an artifi cial one 
that is not damaged or diseased. It has become 
a common procedure of our age for the reasons 
set out above. The reason is clear; as Affi nity 
Health System14 explains, “In most instances, joint 
replacement surgery will immediately resolve the 
pain of arthritis.”

No surgery is without risks and those risks can 
not only generate patient discomfort or worse, 
but they also increase costs. NHS England ‘NHS 
Standard Contract for Specialised Orthopaedics 
(Adult)’15 explains, “Infection is a devastating 
and expensive complication of total joint 
arthroplasty. If the infection rate for primary total 
hip replacement and total knee replacement 
alone could be reduced to 0.2% (… compared 
with a national average infection rate of 1-4%), 
this would provide an annual cost saving to the 
NHS of up to £300 million”

While there will be multiple factors that 
determine whether or not an infection occurs as 
a result of any surgery or trauma, one signifi cant 
factor will be the quality of the post-operation 
healing process. In the next article, Peter Dunwell 
continues this theme with a focus on what 
happens after surgery and how it could deliver 
better outcomes.

Knee replacement surgery is usually necessary 

when the knee joint is worn or damaged to 

the extent that your mobility is reduced and 

you experience pain even while resting
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Because of the nature 

of arthroplasty, it is also 

important to ensure that 

mobility is restored to the 

replaced or repaired joint 

as soon as possible

After the Operation
Peter Dunwell, Medical Correspondent

The Risks Associated 
with Surgery
Any surgery is not without risks. The University 
of Southampton NHS leaflet, ‘Total Hip 
replacement’16 highlights:
•  Small risk of heart attack, stroke or chest 

infection;
• Deep Vein Thrombosis;
• Pulmonary embolism;
• Infection;
• Leg length difference.
The leaflet also highlights some steps that 
patients could take to reduce the risks and 
improve their recovery speed and longer-term 
success. The same trust offers a similar leafl et 
on knee replacement surgery17 with the same 
risks except that, while leg length difference isn’t 
included, persistent knee pain and Haematoma 
(swelling due to bleeding) are. People will 
obviously have concerns about surgery, and 
the period following surgery, such as how long 
will the wound take to heal; will there be a scar 
and will there be any long-term pain or stiffness? 
Patients might also wish to know about the risk 
of an adverse reaction to the new joint itself but 
that will be very rare because replacement joint 
parts are made from plastic and metal materials 
selected for being non-reactive to the human 
body, while the moving surfaces of the joints are 
usually of hard ceramics. But while the answers 
to these questions might vary from case to case, 
a common element in any success plan is the 
recovery process.

Recovery Process After Surgery
While recovery time following an arthroplasty 
procedure will vary from person to person, 
most patients will be taken through a recovery 
and rehabilitation routine. NHS Choices ‘Knee 
replacement – recovery’18 explains, “Recovery 
times can vary depending on the individual and 
type of surgery carried out. It’s important to follow 
the advice the hospital gives you on looking after 
your knee.” Patients are also, to an increasing 

degree, discharged and encouraged to go home 
as soon as possible following any surgery. There 
is no doubt that part of the motivation from the 
NHS side is to free up the bed so that another 
procedure can be carried out and another patient 
have their pain and discomfort resolved. But, also, 
there are clear advantages for the patient in going 
home, not least of which is to get away from the 
risk of a hospital acquired infection.

Infection and Hospital 
Acquired Infections
“Infection is a serious complication of any 
[surgical procedure]. The incidence of infection 
has been reported to be less than 1-2% with 
primary arthroplasty, 3-5% of revision knee 
arthroplasty 3 and as high as 16% with hinged 
implants… Surgical wound infections are often 
pain free with redness around the wound, 
discharging fl uid, but with no joint effusion, joint 
stiffness, or restriction of movement.” These are 
the words of Mr Abdul Waheed and Mr George 
Dowd writing in GP Online19. 

Infection is the serious risk and hospital 
acquired infections are an ever-present risk in 
hospitals today. Patients with open wounds are 
at risk from air-borne infections and the risk often 
emanates from other patients in the vicinity. So, 
the sooner a patient can be safely discharged to 
go home or to a care home, the less exposed 
they will be to hospital related risks.

Another risk is that the patient won’t properly 
understand or will misunderstand the post-
operative regime. As often as not, “The outcome 
of surgery is not always successful if patients have 
not addressed other conditions which impact 
on their physical health. There is clear evidence 
that patients who have a BMI of 40+ or who 
smoke have poorer outcomes following hip and 
knee replacements. “This introduction to Castle 
Point, Rochford and Southend CCGs’ paper on 
‘Changes to Orthopaedic Care’20 highlights a 
problem familiar to any clinician. Similarly, there is 
strong evidence that patients who refuse to heed 

The hard work starts when the surgery is over and the patient is as responsible 

as anyone for their own recovery

recommendations that they should stop smoking 
will also risk worse outcomes to the extent that, 
according to a 2016 briefi ng from ASH (Action of 
Smoking Health) and others21, smokers are 38% 
more likely to die after surgery than non-smokers. 
Less drastic but still an issue is the likelihood that 
a patient might need to return to hospital which 
will put them back at risk of a hospital acquired 
infection and, of course, take up a bed.

Priorities for Post-
Operation Care After 
Joint Replacement Surgery
After any surgery, the priority will be to heal the 
wound and restore the operation site to as near its 
previous healthy state as possible. That includes 
avoiding infection and is certainly also a priority 
with joint replacement surgery (see above). 
However, because of the nature of arthroplasty, it 
is also important to ensure that mobility is restored 
to the replaced or repaired joint as soon as 
possible. It might well be necessary to start slowly 
with crutches or a stick to lighten the load on the 
new joint and especially where it is attached to the 

patient’s natural tissue. Considerations such as 
when to return to work (if the patient is in work) will 
vary from case to case and the recovery team will 
establish a regime of exercise to ensure that the 
patient gradually restores their mobility around the 
new joint and re-accustoms muscles in the region 
of the new joint back into the strength needed to 
ensure normal mobility in the long term.

In the Longer Term
In the longer term, 10 to 15 years after surgery, 
there might also be a risk of the replacement 
joint loosening. It can be replaced but, as NHS 
Choices22 explains, “Revision surgery is more 
complicated and time-consuming for the surgeon 
to perform than a first hip replacement and 
complication rates are usually higher.

It can’t be performed in every patient, but most 
people who can have it report success for 10 
years or more.”

Given the right care and recovery practice, 
properly monitored by the clinical team, patients 
who have joint replacement surgery will enjoy the 
benefi t for many years afterwards.

Recovery times can vary depending on the 

individual and type of surgery carried out. 

It’s important to follow the advice the hospital 

gives you on looking after your knee
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Monitoring the patient 

and their progress is 

critical to managing a 

successful recovery 

following surgery

Considering a New Way 
of Monitoring Recovery 
John Hancock, Editor

Monitoring the Wound
Traditionally, following any type of surgery, a 
patient will be discharged (hopefully, after a few 
days) and their wound will be managed by a 
District Nurse or Practice Nurse from their GP 
practice. Monitoring of the various factors will 
be from the patient’s observations of pain and/
or discharge as told to the Nurse. The Nurse will 
be better able to monitor the progress of healing 
and how quickly any swelling associated with the 
operation site can start to subside. Also, if the 
patient suffers any pain, their GP might prescribe 
a pain killer and/or antibiotic where the pain 
has resulted from infection or for any infection, 
whether or not it causes pain.

Importantly, the hospital team overseeing the 
patient’s recovery will need to know how the 
wound is progressing so that they can advise 
on what to do and can note any pattern in 
problems that might indicate an issue at the 
hospital. Good monitoring is also useful in the 
wider context of informing surgeons about any 
patterns in post-operation complications that 
might point to matters that could be flagged 
before the operation. Predicting what might 
happen to future patients will be a great help in 
improving outcomes and reducing costs, and 
proper monitoring of current patients will deliver 
the data needed to improve the future.

Monitoring the 
Motion of the Joint
The main purpose of joint replacement therapy 
is to restore mobility to a joint that has, for one 
reason or another, ceased to function well 
enough to do its job. A lot of that work will be 
directed by a physiotherapist who will prescribe 
exercises designed to build strength and mobility. 
NHS Choices, ‘Hip replacement – recovery’23 
explains to patients, “The exercises your 

physiotherapist gives you are an important 
part of your recovery... Your rehabilitation will be 
monitored by a physiotherapist.”

But, of course, mobility is not a singular or 
an isolated objective: what people will wish to 
know is how soon they can recommence the 
tasks and activities associated with normal life. 
Driving, working, participating in sport; they 
might all be possible in time but the 
physiotherapist will monitor a patient to see 
the extent to which recommencing can be 
started and the degree to which previous levels 
of activity can be achieved. Bearing in mind 
that the new joint is an implanted replacement, 
there will be restrictions on what a patient can 
do after surgery. The NHS Choices leaflet 
above lists…
•  Avoid bending your hip more than 90° (a right 

angle) during any activity;
• Avoid twisting your hip;
• Don’t swivel on the ball of your foot;
• When you turn around, take small steps;
•  Don’t apply pressure to the wound in the early 

stages (so try to avoid lying on your side);
• Don’t cross your legs over each other;
•  Don’t force the hip or do anything that makes 

your hip feel uncomfortable;
•  Avoid low chairs and toilet seats (raised toilet 

seats are available).
It will be of signifi cant value to the surgical and 
recovery team if they can know the extent to which 
a patient understands these requirements and is 
able to adhere to them.

Monitoring the Patient
In all of this, monitoring the patient and their 
progress is critical to managing a successful 
recovery following surgery. In this area, there have 
been developments in both the principles and in 
the process of monitoring.

Employing technology can help patients to get safely home sooner than might have 

previously been the case

The principles of monitoring
In the past, inputs to monitoring programmes 
were largely controlled by those clinicians 
delivering the service. The emphasis was on 
measurable clinical outcomes rather than on how 
the patient felt about the whole thing. However, 
today that is not an acceptable approach and 
so the inputs to monitoring are shared between 
clinicians for clinical opinion and patients 
themselves to determine their feelings, whether 
they feel well treated and, crucially, whether they 
feel better after any procedure or treatment than 
before. The term used to describe this approach 
for the group of treatments that include joint 
replacement surgery is Patient Reported Outcome 
Measures (PROMs).

NHS Digital24 explains, “PROMs measures 
health gain in patients undergoing hip 
replacement, knee replacement, varicose vein 
and groin hernia surgery in England, based 
on responses to questionnaires before and 
after surgery. This provides an indication of 
the outcomes or quality of care delivered to 
NHS patients.”

The process and 
methods of monitoring
Traditionally, monitoring was a matter of 
visual observation and while that worked, it 
was a costly, labour intensive and potentially 
inconsistent process. However, as in many 
fi elds, the process of monitoring in this fi eld is 

being hugely improved by the application of 
technology. In the Department of Computing, 
Imperial College London paper, ‘Observing 
Recovery from Knee-Replacement Surgery 
by using Wearable Sensors’25 the authors 
explain that, “a wearable miniaturised ear-worn 
sensor is potentially useful in monitoring post-
operative recovery, and in identifying patients 
who fail to improve as expected, thus facilitating 
early clinical review and intervention.”

Similar research at Cambridge University26 has 
suggested; “Our research involves the study 
of biological motion using multiple camera 
motion capture systems which reconstruct 
3D models of the subject, using signal processing 
methodology. Optical motion capture is the 
art of turning the observations of a moving 
person (taken from a number of cameras) into 
3D position and orientation information about 
that person. Such information can be used 
to better analyse a person’s movements for 
medical reasons…”

Conclusion
Joint replacement surgery is one growing area 
of clinical practice and seems likely to continue 
to grow as the population ages and while current 
lifestyle choices, especially weight and sports 
activities, continue. It is important that all elements 
in the process are maintained to the best level 
and one large factor in ensuring that is in more 
effi cient monitoring of outcomes. 
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support	programmes

Patented technology:
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•	 Piloted	by	the	NHS

01264 861375 | info@bpmpathway.com | BPMpathway.com

‘BPMpathway is revolutionising how we collect 
movement data in orthopaedics’

Consultant	Orthopaedic	Surgeon	Jamie	Buchanan,	East	Sussex	Healthcare	NHS	Trust
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