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Hello & Welcome to Issue 33 of
Orthopaedic & Trauma Times
The Official Journal of The Orthopaedic & Trauma Alliance.

I am proud to announce that this year is the tenth anniversary of the first publication of the Orthopaedic and Trauma Times in
celebration we are publishing this issue online. Over the years there has been inclusion of a variety of excellent clinical and professional
articles related to the specialism of orthopaedics and trauma. Numerous readers of the journal have commented that they value the
journal and find the content of the articles is useful in supporting and expand their knowledge and clinical expertise. We are always
grateful to authors for providing articles of interest and hope that they will continue with their support in future. I look forward to the
next 10 years of publication.
As you are aware there have been many discussions, between OTA and AOP, about closer collaboration. As a result of the initial discussions
we have agreed hold joint Annual Conferences for the next two years. In 2018 the OTA will host and organise the conference in association with
AOP. In 2019 the AOP will host and organise the conference in association with OTA. We are looking forward to welcoming members of the
AOP to Conference 2018.
We are busy arranging the OTA Conference which will be at the Jury's Inn, Hinckley Island Hotel, Leicester from 21-23 September 2018. We
listened to what you want including in the Conference Programme and some of the topics that you identified in the evaluations of last year’s
conference will be included
The optional fancy dress theme for the conference dinner is "Pirates", so get your “thinking caps on” I cannot wait to see how creative you will be
this year.
We could not provide OTA Conference and OTT without the continued help and support of our Steering Group, Conference Faculty, Corporate
Sponsors and supporters and of course you, our members.
We continue to recruit authors, so please consider writing for OTT, you can find our guidelines for authors on the website. We are anxious to
have a bank of articles and look for your help with this. e mail us at editor@orthopaedicandtraumatimes.co.uk.
Join us on Face-book and Twitter.

Happy Reading!
Bronwyn
The OTA Steering Group
Bronwyn Delbridge – Chair, Angela McBride -Vice Chair, Chris Wardman -Secretary/Treasurer,
Ann Reilly, Mel Turner, Julie Wood, Julie Williams, Sally Jackson, Tracy Sproson, Anne Petty, Scott Whittle
Chris.N.Wardman -Operations and Events
Andrew Padmore – Business Advisor, Lois McGrath-Medical Advisor, Marc Cornock – Medico Legal Advisor

Patron Professor R A Dickson, Vice Presidents Professor Frank Burke, Mr Simon Royston,
Mr Graham Radcliffe, Mr Don McBride
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Membership Matters
Chris N Wardman
Operations and Events

The Way Ahead - Statement

The OTA Steering Group recently issued a statement
which can be seen on the website the statement is
reprinted below for information.

Ten Years On

Believe it or not it is ten years since the first issue of
Orthopaedic and Trauma Times, we are marking the
occasion with this our first “Online OTT”.

Statement from OTA Steering Group
“Members and other Stakeholders may be aware OTA
and AOP have been holding discussions over the last
few weeks with a view to working more closely together
over the next couple of years. These discussions will
continue during the coming months and we will keep
members and stakeholders informed of any
developments.

This issue is available to all members via our website
and can also be read and/or downloaded by any
visitor to the site.
A lot has happened over the last ten years and the
journal goes from strength to strength continuing to
be available free to all OTA Members.

As a result of the initial discussions we have agreed
hold joint Annual Conferences for the next two years.

Conference 2018 - We’ll See You There!

In 2018 the OTA will host and organise the conference
in association with AOP.
In 2019 the AOP will host and organise the conference
in association with OTA
.
The 2018 OTA/AOP Conference will be at the Jury's
Inn, Hinckley Island Hotel, Leicester from 21-23
September 2018
.
Further details including booking arrangements and
prices will be available through websites and social
media over the next few weeks”.

This is a momentous year in the annals of OTA and
AOP. For the first time we will be collaborating in
respect of Conference, the 2018 Conference will be
organised and operated by OTA in association with
the AOP and in 2019 the roles will be reversed and
AOP will be organising and running the
Conference in association with OTA.
We look forward to welcoming members of AOP to our
2018 Conference at The Jury's Inn, Hinckley Island
Hotel, Leicester, from 21 to 23 September along with
OTA members and returning delegates and corporate
sponsors.

Booking Your Place

Once again, we are being well supported by our
Corporate partners and their role in making
Conference a success is clear.

As usual we will have a wide and varied programme
of presentations by respected and experienced
presenters as well as our usual range of interactive
and informative workshops covering various current
and relevant topics.

Details of the programme will follow and booking
information are available in this issue.

The Conference Exhibition will provide the usual
range of new and innovative products and not a few
“freebies”

You can also download a form from the website or
book online.

Conference Videos and Photos

Our famous conference dinner will have a "Pirates",
theme this year. As usual we encourage fancy dress
although this is not compulsory. I espect we will see
more than one “Captain Jack” and maybe even a few
“Pugwashes”

The videos from last year’s Conference are showing
on the OTA website, photos are also available
through the website.

Members Handbooks and Badges

Conference will as usual be operated and organised
by OTA and all bookings and queries should be sent
to OTA.

Most members should have received their Members
Handbook and an OTA Badge. If you have not
received yours, please let me know

There will not be an AOP Conference this year.

Step by Step Guide to Casting.

In 2019 AOP will organise Conference and OTA will
be there in association with AOP.

The Step by Step guides are now being published on
the OTA website Resources Page.
Further parts will follow.
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OTT Website

By Internet Bank Transfer to

The OTT website now has an index page which shows
all the articles in the Journals. We have also started
publishing articles from the first issues of OTT on the
site. Why not have a look?

Lloyds / TSB, Commercial St, Halifax – our
account details are
Sort Code 30 93 76 Account No 43520060

Joining or Renewing Your Membership

By Standing Order – contact us to
request a form.

It very important to ensure that your membership is
renewed promptly each year to preserve your access
to membership benefits. If you are not sure when it
is due don’t worry, we will send a reminder or two and
you can renew as follows: -

Don’t forget OTA members get a discounted rate
for Conference, which might save you up to £100,
a personal copy of OTT, and access to Members
Resources.

You can pay in several ways

Websites and Social Media

Through the website using PayPal

Check out our website and social media pages for
OTA news and updates.

Go to www.ot-alliance.org,uk, then go to the Join
Us/Renew page and fill in your details, then click the
link for PayPal and follow the instructions.

The OTA website is at www.ot-alliance.org.uk,
The OTT at www.ot-times.co.uk

By cheque made payable to Orthopaedic
and Trauma Alliance UK at OTA UK,
PO Box 725, Halifax, HX1 9AF

We are also on Facebook – Orthopaedic and Trauma
Alliance
Twitter @OTAllianceUK

----------------------------------------------------------OTA Conference 2018
Bursary

OTA 2018 “Share the Vision”

Once again, in association with
LimbO Waterproof Protectors we
are operating a Bursary Scheme for
those OTA Members who can’t get
sponsorship.

“We’ll See You There!”

The Bursary is ONLY available to
OTA Members
For further details please see our
website www.ot-alliance.org.uk
where you will find details and an
application form or email
admin@ot-alliance.org.uk. and we
will send you the information.
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Bone Metastases

Mr Graham Stuart Radcliffe

MA BM BCh FRCS (Tr &Orth)
Consultant Orthopaedic Surgeon
Bradford Hospitals NHS Foundation
Trust
Abstract

& Vincent 2007). Virtually any bone can be affected
from the smallest of the phalanges to the largest of
the long bones. Metastases affect both the axial and
appendicular skeleton. Figure 1. illustrates
metastases in a range of types of bone.
Bone metastases typically cause pain. By weakening
the host bone metastases predispose to pathological
fracture. Metastases to the vertebrae can expand
outside the bone to cause compression of the spinal
cord. For any, or all, of the foregoing reasons,
patients with bone metastases may present to the
orthopaedic team via emergency or elective routes of
referral.

Cancer, in all its forms, remains one of the leading
causes of illness and death worldwide. One of the
typical features of malignant disease is its ability to
spread from its primary site to other organs. This is
known as metastasis. Bone is the third most
common site of metastases.
Bone metastases present with pain or with
pathological fracture and will therefore often come
to the attention of orthopaedic surgeons, technicians
and practitioners. The recognition and diagnosis of
bone metastases is important in two main respects.
Firstly, the diagnosis has important implications for
management and prognosis of the primary disease.
Secondly,
standard
conservative
orthopaedic
treatments such as splints and casts are almost
universally ineffective in the treatment of bone
metastases and consequent pathological fractures.

Figure 1. Plain radiographs showing
metastases in the femur and phalanges
and a saggital MRI image of metastases in the spine

This article sets out some relevant basic science,
clinical features, and management of bone
metastases.
Introduction
Cancer is one of the leading causes of mortality and
morbidity worldwide. Ferlay et al reported fourteen
million new cases in a definitive global study in
2012. The World Health Organisation reports that
cancer is the second most common cause of death
worldwide and was responsible for 8.8 million
deaths in 2015. Most worryingly the WHO also
predicts that the number of new cases of cancer will
rise by 70% over the next two decades.
The ability to spread outside its tissue of origin is
one of the hallmarks of cancer. When this occurs
directly from the tissue of origin to surrounding
structures it is known as invasion. When this spread
is indirect to distant organs within the body it is
known as metastasis. The term metastasis derives
via late Latin from the ancient Greek words
μετάστασις (metastasis) and μεθίστημι (methístēmi)
which meant to remove, to change or to put in
another place. In more modern times the term has
come to mean: the spread of a harmful event to
another location; the transference of a bodily
function or disease to another part of the body and
more specifically the development of a secondary
deposit of cancer in a location remote from the
primary disease, Bone is the third most common site
for metastases after the lungs and the liver (Vigorita

Epidemiology
The prevalence of bone metastases can be calculated
from hospital records and data bases, from pooled
radiological studies and from post mortem studies.
Using a variety of methods different recent authors
have estimated that there are between 280,000 and
400,000 cases in the USA. (Li et al 2012, Coleman et
al 2008). Most authors state that exact figures for
the incidence of bone metastases are very difficult to
calculate with any degree of accuracy. However, if
we accept that the median survival after diagnosis
of a bone metastasis is 2-3 years, the likely
incidence is between 93,000 and 200,000 new cases
per year. Which ever figure, derived by which ever
method, one might choose to believe it is clear that
bone metastases are common and are likely to be
seen on a regular basis by most orthopaedic
practitioners.
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Since metastases are a feature of advanced cancer it
follows that the incidence of metastases increases
with time after diagnosis. Hernandez et al
confirmed this with their extensive US study in
2016. They estimated that the incidence of bone
metastases in all cancer patients was 4.6% (95% CI
4.5–4.7) at 1 year after diagnosis 6.7% (95% CI 6.7–
6.8) at 5 years after diagnosis and 8.2% (95% CI 8.1–
8.3) at 10 years after diagnosis. They were also able
to confirm that for certain cancers this incidence is
much higher. For example, the incidence of bone
metastases in patients with high grade prostatic
cancer was found to be 71.1% (95% CI 68.2 – 73.9) at
10 years from diagnosis.

It has long been recognised that certain cancers
metastasise more readily to bone than others. The
classical list of these primary cancers is: Breast,
Lung, Kidney, Prostate and Thyroid. It should,
however be noted that since thyroid cancer is
relatively rare, bone metastases from other common
cancers with less avidity for bone will, in fact, be
more common overall. An example of this is bowel
cancer which metastasises most frequently to the
liver and lungs but is still more frequently seen as a
metastasis to bone than thyroid as it is
approximately 12 times more common in the UK
population (cancer research UK 2014).
The cancers which metastasise most readily to bone
seem to represent ideal “seeds” in that they possess
appropriate cell adhesion molecules and are able to
interact with bone matrix and have two-way
interactions with bone cells, marrow cells or both
cell types (Martin et al.2013).

Pathogenesis
Metastatic mechanism
Cancer metastasises via the blood stream or
lymphatics. Metastasis to bone is almost always via
the blood stream. Single cells or small volumes of
tissue break off from the main primary tumour and
are carried away to distant sites. Many cells are
killed in transit by the immune system, but a few
survive and adhere to the vessel wall in a new
location. Cancer cells, by their very nature, have
escaped the body’s normal control of growth and
replication. The cells can therefore grow in their
new location, spread outside the vessel and invade
the host bone.
All tissues depend upon nutrition and oxygenation
to survive, the vast majority receive this via the
blood circulation. It might therefore be presumed
that metastases should be evenly distributed
throughout the body. This is obviously not the case
as certain tissues are more frequently affected by
metastases and certain cancers clearly have
predilections to metastasise to certain tissues. This
issue was considered as early as 1889 by Stephen
Paget, son of the great Victorian surgeon and
pathologist James Paget. Writing in the first volume
of “The Lancet” he outlined his theory of “soil and
seed” to explain the observed patterns of secondary
cancers. In this theory the cells of the primary
cancer represent the seed and the receiving tissue
the soil. Certain tissues more readily accept
metastases and can therefore be viewed as fertile
soil; certain cancer cells are able to interact with
these tissues and represent viable seed.
Bone, as a tissue, has a number of characteristics
which make it close to an ideal “soil”. Bone receives
a rich blood supply to support its nutrition and the
haematopoietic (blood forming) functions of the bone
marrow. Much of the blood flow is slow and in small
vessels which allows the deposition of metastasising
cells. Bone has multiple cell types which means that
invading cells are less likely to be killed by host
tissue immune surveillance. Bone also has a high
level of normal tissue turnover supported by
multiple growth factors which encourages deposits
of metastasising cancer to flourish and grow.

Bone metastasis subtypes
Three subtypes, or phenotypes, of bone metastasis
are described, lytic, sclerotic and mixed. These are
illustrated in figure 2. Lytic lesions involve the
destruction and demineralisation of bone. Sclerotic
lesions, which are sometimes also called blastic
lesions, cause an increase in the density and
mineralisation of bone. Mixed lesions, as one might
expect cause a mixture of both effects. The classical
teaching was that the cancer cells causing lytic
lesions interacted with osteoclasts; the cells of
sclerotic lesions interact with osteoblasts and that
the cells of mixed lesions interacted with both cell
lines. It is now widely recognised that osteoblasts
and osteoclasts are tightly linked in their activity
and that purely lytic or sclerotic lesions are very
rare. Both cell types are active in most metastases
and, as such, most metastases are, to some extent,
mixed. However, it is clear that those metastases
with a large excess of osteoclastic activity behave
differently from those with an excess of osteoblastic
activity and it is useful to consider them separately.
As summarised in figure 2 phenotypically lytic
lesions tend to be formed by secondary deposits of
lung, kidney or thyroid cancer. Prostate cancer
typically forms sclerotic bone metastases. Mixed
lesions are most commonly secondary to breast,
testicular or ovarian cancers.
Lytic lesions tend to be more aggressive, grow more
rapidly and be more prone to hypercalcaemia than
other lesions. Blastic lesions form more dense bone
and it can therefore be more difficult to understand
why they are also painful and prone to fracture. It
appears that the pain of blastic metastases comes
from pressure on the surrounding host bone and
from altered bone chemistry.
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The propensity to fracture is due to the fact that the
bone of the blastic lesion does not remodel and
whilst more dense than normal bone it is less
flexible and therefore more brittle

Figure 3. PA and lateral images of an apparently benign
distal radial fracture and a single MRI image of extensive
tumour from a scan 6weeks later

Figure 2. Table detailing different bone metastasis
Subtypes.

Diagnostic Importance
Despite the difficulty, and frequent delay, the
diagnosis of bone metastasis is clearly an important
one. Firstly, the diagnosis of bone metastases has
important implications for patients’ symptoms. The
typical pain of bone metastases is dull throbbing
and deep seated, it is severe and unremitting and is
often severe enough to disturb the patients sleep.
Singh and co workers reporting in 2014 found that
70-90% of patients who had bone metastases
suffered severe pain.
Secondly the diagnosis of bone metastases has
implications for future symptoms and conditions.
Chow et al 2006 in an extensive study of patient in
palliative care found that 10%-20% of their patients
with metastases in weight bearing long bones
suffered pathological fractures. The same study
found that 5% of patients with bone metastases
developed spinal cord compression. Hypercalcaemia
can result from the release of the minerals release
from bone being destroyed by lytic or mixed
metastases. Hypercalcaemia was seen in 30% of
cancer patients (Stewart 2005).
Ultimately, the diagnosis of bone metastasis has a
profound impact on prognosis and survival. For
example Nazakawa et al 2012 found that the
proportion of lung cancer patients surviving 1 year
from diagnosis was 54.3% without metastases and
only 25% with bone metastases (p= 0.0013).
However, when studying breast cancer Yücel et al
(2014) found that, whilst bone metastases had an
effect on survival, it was not as severe as other
metastases. The most marked comparison was
between bone and brain metastases where the
median survival was 31 months for bone and 7
months for brain (p=<0.001).
The diagnosis of pathological fracture associated
with bone metastasis is vital in deciding appropriate
treatment. Standard cast and splint-based
treatment is often ineffective and therefore
inappropriate. Gainor and Buchert (1983) reported
bony union in only 44% of fractures secondary to
kidney metastases, 37% of fractures through breast
cancer metastases but no patient with a pathologic
fracture secondary to lung carcinoma showed any
signs of bone healing.

Clinical relevance
Bone metastases are relevant to the clinical staff of
fracture and orthopaedic clinics for three main
reasons. Firstly, it is entirely possible that patients
with bone metastases may present to the
orthopaedic or fracture clinic as their first relevant
contact with secondary care without an established
diagnosis. Secondly in many respects bone
metastasis is an important diagnosis and there is
great benefit to any early diagnosis. Thirdly, and
perhaps most importantly, standard conservative
clinic treatments are ineffective when treating bone
metastases, or pathological fractures.
Possible Presentation
As discussed above, both cancer and bone
metastases are relatively common conditions and
will therefore be seen in routine clinical practice.
Added to this is the fact that bone pain is often
misdiagnosed in primary care and non-specialist
secondary care. Ichinohe and co-workers (2003)
found the mean delay in diagnosis of malignant
bone pain to be 39 days, the longest delay in their
study was an unacceptable 307 days. The delay in
this study was likely to be longer when there was an
initial error in the interpretation of radiological
images at 54.2 days vs 19.4 days when initial
images were correctly interpreted. A delay in
diagnosis of this length is easily long enough for
patient to have been referred to an orthopaedic or
fracture clinic. In the same study the authors
confirmed that bone metastasis can be the
presenting feature of cancer in that 36% of their
patients had no known primary tumour at
presentation. Even experienced clinicians can
misinterpret initial images of pathological fractures.
Figure 3 illustrates an apparently benign looking
fracture of the distal radius and the subsequent
imaging of the extensive tumour

7

plain radiograph changes may not be visible if 100%
of the cancellous bone is destroyed without cortical
bone changes. In the axial skeleton, the overlap of
normal structures may obscure subtle changes.
Overall the sensitivity of plain radiographs in the
detection of metastases has been reported to be as
low as 45% (Hamaoka et al 2004).

Diagnosis
History
Patients with bone metastases or pathological
fractures may give a history of a known primary
malignancy. However, as previously stated, a
proportion of patients with bone secondaries are
unaware of their primary diagnosis. Katagiri et al
(1999) reported that 30% of their patients presented
with fracture as the first sign of their cancer. In
patients without a known diagnosis, the typical
systemic and local symptoms of cancer may, or may
not be present. These symptoms are: weight loss;
anaemia and malaise; unexplained lump; blood loss
such as haemoptysis, haematuria or blood in the
stool.
The typical history of a bone metastasis is of an
insidious atraumatic onset of a severe, dull, deep
seated aching pain. The pain is often out of
proportion to clinical findings. Night pain, rest pain
and non-mechanical pain are also typical.
The typical history of a pathological fracture is a
fracture which occurs with less violence or force
than that required for a fracture of normal bone.
Often there is no injury at all and the bone breaks
with simple normal weight bearing.
Unfortunately, neither the history of bone pain nor
that of a pathological fracture is specific to cancer.
Osteomyelitis gives very similar pain to that of a
metastasis. Fractures due to osteoporosis can be of
similarly low violence to those through metastases.

Computed tomography (CT) utilises X-rays to
generate its images and therefore shares many of
the strengths and weaknesses of plain radiography.
However, the greater spatial resolution and the
ability to image the axial skeleton without overlap
gives a greater degree of accuracy. Yang et al
summarised this as 73% sensitivity and 95% pooled
specificity. CT also has the advantage of allowing
full staging by imaging the lungs and abdominal
viscera. Examples of CT scans in metastatic disease
are shown in Figure 4.
Figure 4. CT images of a sclerotic metastasis within a
vertebral body, a lytic lesion of a rib and multiple
metastases within the liver.

Clinical Examination
Bone metastases often have no detectable clinical
signs and pathological fractures are clinically
indistinguishable from those affecting normal bone.
Clinical examination therefore has little to offer in
the diagnosis of these conditions. Clinical
examination can, however, raise suspicion of a
primary malignancy for example if a lump is found
on breast examination.
Imaging
Imaging is the key to diagnosis of metastases, with
or without pathological fracture. Many imaging
modalities, in fact virtually all of the commonly
available modalities, are useful in the diagnosis of
bone metastases with the possible exception of
ultrasound.
Plain radiographs are the first line investigation for
the majority of cases of bone pain and possible
fracture.
As seen in figures 1 and 2 Plain
radiographs can be diagnostic. The diagnostic
accuracy of plain radiographs for the presence or
absence of a fracture is well known but they are less
accurate for the presence of metastasis with or
without fracture. It is typically said that at least
30% of bone substance must be destroyed before
changes are visible on plain radiographs. In fact,

Magnetic Resonance Imaging (MRI) utilises
magnetism and radio waves to generate detailed
multiplanar images. It is generally thought to be
more accurate for soft tissue abnormalities than CT,
and is, therefore, better at demonstrating
trabecular, cancellous or medullary lesions. The
changes on MRI can be less specific, and metastatic
disease can be confused with inflammation, trauma
and, especially, infection. In the same study as
quoted above Yang et al (2011) summarised the
accuracy of MRI in the diagnosis of bone metastases
as a sensitivity as 90.6% and specificity of 95.4%
which compares well with any other diagnostic test.
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Technetium99 Isotope bone scans are useful in
imaging the whole skeleton and in localising bone
pathology. It is highly sensitive in detecting excess
of osteoblastic activity. The vast majority of
metastases have some excess of osteoblastic activity
and therefore cause “hot spots” on isotope bone
scans. Purely lytic lesions are rare, but these will
not be detected by isotope scans. The main
weakness of isotope scanning in the diagnosis of
bone metastases is its lack of specificity. Many
pathologies cause similar appearances and thus the
specificity was reported by Yang et al (2011) as low
as 81.4%. Isotope bone scan is perhaps most
valuable in distinguishing primary bone tumour
from metastases in that the former is most often
singular whilst the latter is nearly always multiple.

unknown primary. Each test has variable sensitivity
and specificity, but none are sufficiently accurate to
use for primary screening. The list of available
tumour markers is constantly expanding therefore
no table of manageable size can ever be
comprehensive, but a table of commonly used
tumour markers is reproduced as Figure 6.
Deposits of metastatic cancer can cause a number of
problems by their interaction with bone and other
tissues. These can be relevant in the assessment of
patients presenting for treatment of bone
metastases, especially those requiring surgery. Of
most immediate interest is the serum calcium level.
Metastatic cancer can cause elevation of the serum
calcium by the direct action of lytic metastases on
bone minerals as well as other mechanisms.
Hypercalcaemia is common in cancer patients,
Stewart reported its incidence at 30%. The
symptoms of hypercalcaemia are primarily due to its
action on the excitable membranes of nerves and the
heart. They vary greatly in severity but include
cardiac arrhythmia which may lead to sudden
death. It is mandatory therefore to measure serum
calcium in all patients with metastatic disease. By
infiltration of bone marrow or liver, metastatic
cancer can cause haematological abnormalities. The
most
relevant
of
these
are
anaemia,
thrombocytopaenia (low platelets) and coagulupathy
(disordered clotting). These abnormalities must be
diagnosed and corrected before any definitive
surgery can take place.

Positron emission scanning (PET) utilises Fluorine18 fluorodeoxyglucose (18FDG) which binds to
biologically active tissue and emits positrons.
Combining PET with CT or MRI improves the
spatial resolution. Clear and anatomically detailed
images are produced as illustrated in Figure 5. In a
study of breast cancer patients Niikura et al (2011)
found the sensitivity of PET/CT to be 97.4% and the
specificity 91.2%. In addition, they detailed 11 cases
of clinically and therapeutically relevant metastases
that were missed by conventional tests.
In summary, Yang et al (2011) concluded that on a
per lesion basis the diagnostic accuracy of the
various scan modalities was PET>MRI>Isotope bone
scan>CT.

Figure 6. Commonly used tumour markers and
the diseases with which they can help with diagnosis

Figure 5. Comparison of Plain CT and PET/CT in the
diagnosis of vertebral metastatic disease in the same
patient

B
Blood tests
There is no single blood test which is diagnostic of
bone metastases, but blood tests can be useful in
two distinct respects. Firstly, tumour markers can
help in the diagnosis of the primary tumour,
secondly blood tests are useful in the diagnosis of
complications of the primary tumour and
metastases which are relevant during definitive
treatment.

Treatment

A tumour marker is a substance made by tumour
cells or by other cells in response to tumours which
can be detected in the blood or urine of patients.
They are primarily of use in diagnosis of suspected
cases and characterising the tumour in those who
present with metastases from an otherwise

Aims
Treatment of bone metastases has four main tenets:
pain relief; prevention of fracture or cord
compression, treatment of fracture or cord
compression; prevention or retardation of disease
9

progression. The first three treatment modalities
aim primarily to add quality to the patients’
remaining life, the fourth may extend the patients
life but is primarily the responsibility of the
oncologist rather than the orthopaedic team. In a
very small, select, group of patients with isolated
metastases from renal cell cancer a cure might ne
attempted. All treatments for patients with bone
metastases should be directed by a multidisciplinary
team including, at least, an oncologist, an
anaesthetist, a specialist in palliative care,
specialist nurses as well as an orthopaedic surgeon.

that a single treatment was as effective as a course
of treatments.
Radiotherapy does not strengthen bone and can, in
fact, accelerate fractures if used to treat larger
metastases in weight bearing bones. When a
metastasis is thought to be a risk of impending
fracture, radiotherapy should always be combined
with stabilisation surgery.
Radioisotopes
Radioisotopes deliver radioactive material directly
to the metastasis following intravenous injection.
Strontium89 and Samarium153 have shown good pain
relief in small trials such as that by Baczyk et al
(2007). There are, however, more systemic side
effects
such
as
leukocytopenia
and
thrombocytopenia. The Cochrane review in support
of radioisotopes as a palliative treatment for bone
metastases has recently been withdrawn, suggesting
that the weight of evidence may be against this
treatment.

Drugs
Cancer causes life altering pain, bone metastases
are particularly painful. Strong analgesia, including
regular opiates, should be part of the management
of all patients with bone metastases.
Bisphosphonate drugs act by reducing the activity of
osteoclasts, they were originally developed for the
treatment of osteoporosis to increase bone mineral
density. By blocking the action of osteoclasts
bisphosphates slow the progression of lytic lesions
and strengthen remaining bone. In this way they
reduce pain and prevent fractures. Reporting on the
action
of
pamidronate
(a
widely
used
bisphosphonate), Hortobagyi et al (1996) found that
fewer patients taking the drug had skeletal events
(fractures or cord compression) 43 percent taking
the drug vs. 56 percent of controls (p = 0.008). They
also noted: an increased time to first skeletal event
13.1 months vs. 7.0 months (p=0.005); significantly
less bone pain (p=0.046) and less deterioration of
performance status (p=0.027) in patients taking
pamidronate. Bisphosphate drugs generally have
some side effects but in their study Hortobagyi et al
(1996) reported that pamidronate was well
tolerated.

Minimally invasive procedures
Minimally invasive procedures aim to deliver pain
relief and to reduce the risk of fracture without the
risks and impositions of open surgery. Energy is
delivered directly to the metastasis guided either by
image intensifier during the procedure or by
stereotaxis based on pre-procedure scans. The
energy is delivered as radiofrequency or ultrasound,
which is converted to heat within the lesion, or by
cryotherapy. The energy kills tumour cells, which
provides pain relief. Injection of bone cement into
the resultant cavity can provide structural strength
which gives further pain relief and helps prevent
fracture. This process is illustrated in Figure 7.
Figure 7 CT scan of the proximal femur before, during
and after minimally invasive treatment for metastasis

Denusomab is one of a newer class of drugs known
as monoclonal antibodies. Denusomab acts directly
against RANKL which is one of the most important
surface receptor proteins involved in the activation
of osteoclasts. Despite requiring a daily injection, it
is better tolerated than bisphosphonates and, in the
recent trial of Stopeck et al (2010) it was reported to
between 18 and 23% more effective in delaying
skeletal events.

Surgery

Radiotherapy
Radiotherapy uses a number of overlapping external
beams of ionising radiation such as X- rays or
gamma rays to selectively deliver a high dose of
radiation energy to tumour masses such as bone
metastases. This energy preferentially affects the
DNA of rapidly dividing cells and therefore kills
tumour cells. In clinical practice, radiotherapy
provides excellent quality pain relief and can shrink
spine metastases to relieve cord compression. Lutz
et al produced evidence-based guidelines which
confirmed the efficacy of radiotherapy and indicated

Surgery is indicated for actual or impending
pathological fracture. In judging which metastases
should be treated with surgery, Mirels’ scoring
system is invaluable. This system assigns points for:
the site of the lesion; the severity of the associated
pain; the lesion type and its size in relation to the
host bone. The scoring system is detailed in Figure
8. Scores of 8 or more indicate a risk of impending
fracture which is severe enough to justify
prophylactic surgery (Mirels 1989).
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In respect of impending pathological fractures, as in
many other facets of medicine, prevention is better
than cure. It is considerably easier and safer to
stabilise the affected bone prior to fracture rather
than fix the fracture after it has occurred. In this
respect, a “wait and see” policy is rarely appropriate.

metastases from prostatic cancer are very hard,
often harder than the surrounding cortical bone.
This can make the passage of guide wires and
reamers very difficult. The operating surgeon must
be prepared to use alternative techniques or
instruments if this difficulty is encountered.
Metastases from renal cell cancers are highly
vascular. The intraoperative bleeding which can be
encountered in these cases can be life threatening.
Pre-operative embolisation of feeding vessels can
provide a window of opportunity lasting a few days
during which surgery can safely be undertaken
(Chatziioannou et al 2000).

The clear and urgent need for surgery should,
however, be balanced against the overall prognosis
of the patient, particularly the best estimate of
likely survival time. There is no point in spending
the final few weeks of life recovering from major
surgery, particularly if pain can be successfully
palliated by other means.

The vast majority of surgery for bone metastases is
palliative. A very small number of cases can be
considered for curative treatment. The best evidence
for this is from the treatment of renal cell
carcinoma. Jung et al reported effective cure of 8
patients with mean survival of more than 5 years
who had undergone radical nephrectomy and wide
local excision of an isolated bone metastasis.

If surgery is required, then the patient’s general
condition should clearly be optimised preoperatively. Specifically, attention should be paid to
anaemia, hypercalcaemia and coagulopathies.
The technicalities of exactly which technique and
implant should be used for surgery for each different
metastasis in each location in each bone is clearly
beyond the scope of this, or any other, single article.
A few general principles are, however clear and are
as follows:

Figure 8. Mirels’ scoring
pathological fractures.

system

for

impending

Impending, or actual, pathological fractures of the
shaft of long bones should be stabilised with
internal fixation. The fixation should protect the
whole bone. In general, intra medullary nails are
the devices of choice for actual or impending
fractures of the long bones.
Impending, or actual, pathological fractures of the
articular or periarticular portions of the long bones
are best treated by replacement with standard or
custom endoprostheses.

Conclusion

The surgical treatment of impending, or actual,
pathological fractures of the spine is reserved for
cases where there is neurological compromise, or the
fracture is felt to be unstable. In these cases,
internal fixation spanning the disease with or
without bone grafts and fusion is most frequently
required.
Radiotherapy,
minimally
invasive
therapies and bracing are preferred wherever
possible for spinal metastatic disease.

Bone metastases are common enough to be seen
regularly in routine orthopaedic and fracture clinics.
Around a third of patients will present without a
known history of primary cancer. The typical history
of pain associated with metastases and low violence
injury associated with pathological fractures should
be recognised to prompt appropriate investigations.
Definitive treatment will always be decided by a
multi disciplinary team but is guided by the aims of
relieving pain, preventing fractures and spinal cord
compression. The achievement of these aims will
result in improved quality of the patients remaining
life span. Rarely, effective treatment of bone
metastases can extend life, or even result in a long
term cure.

Following surgery, as soon as possible after wound
healing, the whole of the treated bone and surgical
approach should be treated with radiotherapy. This
treatment kills cells displaced during surgery and
reduces pain from the original metastasis.
Two individual cancers are worthy of specific
mention with regards to this surgery. Sclerotic

……………………………………………………………….
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O.T.A. Conference
2017 Report.
by Bronwyn Delbridge

and involvement of vascular surgeons and
plastic surgeons as required. Finally, an
overview
of
the
presentation
and
management of the complications of open
tibial fractures was provided.

The 2017 Annual OTA Conference, our 23rd,
was held at the Jury's Inn Hinckley Island
Hotel, Leicester, from 22nd to 24th
September. This was a new venue for us and
it was chosen to allow better access to
Conference for delegates from the South and
Midlands. The feedback from delegates and
exhibitors concerning the hotel was good.

Following the mid-morning break which gave
delegates the opportunity to visit the
Exhibition and see some of the latest
innovations and developments in orthopaedic
care,

The OTA Annual General Meeting took place
on Friday with the election Tracy Sproson to
the Steering group and the re-election of
Bronwyn Delbridge, Chris Wardman and Mel
Turner. Scott Whittle was also co-opted to the
Steering group.

Mr Don McBride took over as Conference
Chair and introduced the next speaker Mr
Assad Qureshi presented on the interesting
and relevant topic of "Rickets and
Osteomalacia".
The
main
metabolic
pathways involving calcium and vitamin D
and that rickets and osteomalacia arise from
deficient mineralisation of bone in children
and adults was presented. Then common
causes and frequently used diagnostic tests,
clinical manifestations and sequelae of
mineralisation deficits that are commonly
encountered in orthopaedic practice were
explained.

This year we started on the Friday afternoon
with an Interactive Workshop covering
Focused Rigidity Casting (FRC), which
was well attended. Delegates appreciated
the opportunity to get hands-on practice of
application of FRC casts to upper limb. The
session evaluated extremely well.
On the Friday night we held our usual Meet
and Greet Reception for the Companies
involved in Conference.

The next speaker was Dr Clive Bezzina
presented
on
"The
Role
of
the
Rehabilitation Medicine Consultant in
Trauma Rehabilitation” This was an
interesting overview of the function of the
Acute Trauma Rehabilitation Unit within the
Royal Stoke Hospital and the importance of
Inter-speciality
and
multidisciplinary
working. Case studies were used to illustrate
the development and utilisation of patient
centred rehabilitation pathways.

Conference proper began on the Saturday
morning with the announcement by our
Chair, Bronwyn Delbridge of the retirement
from the Steering Group of Lynne Chadburn,
our Paediatrics Lead and long-standing
member of the Group. Bronwyn spoke about
Lynne's contribution to OTA and presented
her with a bouquet and gift vouchers.
Lois McGrath, chairing the first half of the
morning introduced our first speaker
Mr Graham Radcliffe, presenting on the
subject of "Bone Metastases”. Graham
provided a very clear overview of bone
metastases, their relationship to pathological
fractures and the medical and surgical
management of bone metastases.

Dr Marc Cornock presented the final
morning session on "Legal Issues Documentation". This session commenced
with an overview of health records and their
functions. The legal & professional principles
for record keeping and documentation, the
principles for effective compilation of records
and the consequences of poor record keeping
was then explained. Excellent examples from
practice
illustrated
and
emphasised
important factors related to poor record
keeping.

Next we had an interesting presentation on
"Open Fractures of the Tibia" from Mr
Stephen Milner. Steve focused on the initial
management of open tibial fractures,
different methods of surgical stabilisation

13

Conference then broke for lunch and
delegates had opportunity for a longer look at
the Exhibition before the afternoon
Workshops. This year delegates were given
a Workshop Workbook covering details of all
the Workshops, Saturday and Sunday with
associated Anatomy and Physiology and
space for personal notes. These were well
received by delegates.

different exhibition stand.
This was an
experimental venture and we will review
how this worked for delegates and
exhibitors alike.
The Sunday workshops were,
Wounds Under Casts sponsored by BSN,
provided an overview of wounds under
casts, wound healing process, treatment of
these wounds and provide an outline
of the manifestation and treatment of
wound infection.

The Saturday afternoon workshops
were,

Latest Approach to Hip Bracing
(Chaneco), Gave clinicians an insight into
new developments
in
Hip
Bracing
and a demonstration of how to adjust
and fit new hip brace jointly developed by
Chaneco.

Hip Spica Application sponsored by BSN,
provided delegates opportunity to view the
use of a new & improved casting product in
the application of a paediatric Hip Spica.
Humeral Shaft Fractures, Treatment
Options sponsored by Beagle. The clinical
effectiveness of the Clasby humeral brace,
technique of fitting the brace, and the aftercare advice needed by patient and or their
carers was explained.

Treatment Solutions for Off Loading
Diabetic Foot Ulcers (DFU) sponsored
by Benecare discuss the gold standard for
Total
Contact
Casting
(TCC)
and
the alternative options available for Off
Loading
the
Diabetic
foot.
The
complexity
of
a DFU,
the
most
appropriate
treatment
regime
and
the application
technique of a TCC
was presented.

Scoliosis Bracing was presented by
Caroline Jackson. The assessment process
for scoliosis bracing, new technologies being
utilised in certain centres to facilitate data
capture and bracing objectives for scoliosis
and other spinal problems was explained.

Dynamic Bracing of Anterior /
Posterior Cruciate Ligament
Injuries sponsored by Promedics. There
was brief description of the anatomy of
the knee and the importance of the cruciate
ligaments. The mechanism of injury to
the cruciate ligaments, treatment
options with the main focus on the
principles and application of dynamic
bracing.

Introduction to casting with X-LITE®
Casting Techniques sponsored by Allard
UK, provided delegates with an overview and
demonstration of how to work successfully,
efficiently and methodically with a non-toxic,
environmentally friendly low temperature
thermoplastic casting material.
The Roaring Twenties themed Saturday
evening commenced in the Rotunda with
Cocktails, and entertainment from Lee
Lambert. Once again delegates looked
splendid in their 1920’s fancy dress.
Conference Dinner was held in the Paris
Suite decorated in the Roaring Twenties
theme, we had entertainment from Lee
Lambert, some amazing dancing from Studio
79 and a disco from DJ Ron. We were also
pleased to welcome a surprise visit from Carl
"Foggy" Fogarty, the most successful World
Superbike racer of all time and former King
of the "I'm a Celebrity, Get Me Out of Here"
jungle.

Conference
ended
with
the
usual
presentations and prize giving.
This years’ fancy dress winner was Michelle
Lay-Flurrie from Bradford and best
stand went to Benecare. The Saturday
night raffle raised £433 and this will be
divided between STEPS and SORM this
year’s chosen charities Our thanks go
out to our AV provider, Warren at BAV
for another brilliant set up despite the
access timing problems, to Brian Hurst for
the filming of the presentations and
workshops and to Alan Janocsek
for capturing the Conference in
photographs. Our thanks also go out to all
our delegates, exhibitors and sponsors.
-------------------------------------------------------------

Sunday morning saw our new style
workshops, each one linked to and run from a
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“Yo, Ho, Ho!”
Orthopaedic and Trauma Alliance Conference
in association with AOP

Hinckley Island Hotel 21st to 23rd September 2018
We’ll See You There!
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Conference 2018
The Orthopaedic and Trauma Alliance 2018 Annual Conference is being held
in association with the A.O.P. and will once again be at the Jury’s Inn,
Hinckley Island Hotel, Leicester.
Conference runs from 21st to 23rd of September and starts on the Friday
afternoon with an Interactive Workshop covering “Focused Rigidity Casting on
the Lower Limb”. This will be also be open to day delegates for just £25 each.
This year we will be hosting a Friday Fun Night with buffet for delegates and
sponsors.
The full conference programme will follow when available. Watch this space
and the websites for details.
This year’s Conference Dinner theme is “Pirates” and I think we can promise you
some hidden treasures.
Booking Your Place
You can book your place at this year’s landmark Conference by: Printing the form available below or on the website, complete and send to us
either by post or scan and email the form (both sides).
You can also book online through our website www.ot-alliance.org.uk.
There will also be a link on the AOP website to book your place.
Various booking packages are available to enable you to choose exactly what
you need, check the booking form for details.
Sponsors
We are once again grateful for the support of our sponsors and exhibitors. We
have several sponsorship opportunities available for companies etc, please
contact Chris N Wardman – admin@ot-alliance.org.uk for information and
prices.

OTA 2018 – Share the Vision
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Orthopaedic and Trauma Alliance UK
in association with the A.O.P
2018 Annual Conference—21st to 23rd September 2018
Hinckley Island Hotel, Leicester.

Delegate Booking Form
FULL CONFERENCE PACKAGE 21/22/23 Sept 2018
Friday Bed and Breakfast,/Buffet Friday Workshop
Saturday Bed, Breakfast, Refreshments
Conference Dinner, Sunday Refreshments
Tick required option

OTA/AOP Member

Non Member

○ £375
○ £300

○ £435
○ £360

OTA/AOP Member

Non Member

Single
Twin/Double

SATURDAY AND SUNDAY 22/23 Sept 2018
Saturday Bed and Breakfast, Refreshments,

Single

○ £300

○ £350

Conference Dinner, Sunday Refreshments

Twin/Double

○ £235

○ £285

OTA/AOP Member

Non Member

○ £135
○ £115

○ £170
○ £150

Tick required option
FRIDAY 21/9/18
Friday Bed and Breakfast/Buffet

Single
Twin/Double

Tick required option
OTHER OPTIONS/RATES
Partner Rate

Saturday Only

○ £100

Day Delegate

Friday

○ £25

Dinner Only (Conference)
Tick required option

Saturday

○ £40

Weekender ○ £150
Saturday

○ £50

Sunday

○ £25

Your Details—Please complete fully—One form per person please.
Name………………………………………………………………………………………………………………...…………………………..…………………………………………
If Double/Twin—name of person sharing with………………………………………………………..………………..……………………………………………….….
Are You a Member of

○ OTA

○ AOP

○ Neither

Home Address……………………………………………………………………………………………………….…………………………………….…………………….….…………
………………………………………………………………………………………………………………………..…………………...Post Code…………….……………………………
Telephone No. ……………………………...…………………………………………………………………………………………………………...……………………………………
E Mail………………………………………………………...……………………………………………………………………………………………………………...…………………….
Workplace………………………………………………………………..………………… Job Title……………………………………………………….……………….……………
Special Requirements (Diets, Disabilities etc.) ………………………………...………………………………………………………………………….…….…………….

Sponsor Details—if not self funding
Are you being sponsored—by who? (Hospital/Company)……………...……………………………………………………...…………………….………….….….
Name of Corporate Contact…………………………………………………………………….………………………………………….…………………….……………….……
Address for invoice……………………………………………………………………………………………………………………………………..………………………..…………

IMPORTANT PLEASE SEE OVERLEAF
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Booking Terms and Conditions
please read carefully before signing below;
1.

One Booking Form Per Person – please photocopy this form or download further Booking Forms from
our website www.ot-alliance.org.uk.

2.

Please make sure that you are booking the correct package for you. If you are unsure please contact your sponsor or Chris N Wardman at OTA—details below.

3.

If you are booking a MEMBER Package, your Membership of OTA or AOP MUST be up-to-date, this will
be checked and where Memberships are not current, full rates will be charged.

4.

DOUBLE/TWIN RATES: If you are coming on a Double/Twin Rate please specify the name of your
partner. Each delegate must complete a separate booking form.

5.

We cannot take verbal reservations.

6.

Full Payment MUST be made by 1st Sept.2018; if your place has been funded it is your responsibility to
make sure your place is paid for.

7.

Refunds and changes are solely at the discretion of the OTA UK Steering Group, we will endeavour to
refund where possible but cannot do so if we have incurred costs on your behalf, however, no refunds
will be made after 26/8/18. There may also be a small admin charge for changes.

8.

No Booking is confirmed until both the Booking Form AND Full Payment has been received.

9.

We advise you to keep a copy of your Conference Booking for your records.

10.

On the rare occasion we must use more than one hotel, we may need to put you in the next nearest
hotel. We will inform you of this and allocate fairly – usually on a latest booked/first moved basis.

11.

We assume by submitting this booking, you understand and accept the Terms & Conditions of this
booking entirely.

12.

Booking form must be signed by person making the booking, unsigned forms cannot be accepted.

Payment
Payment can be made by cheque or bank transfer. Payments details will be on the invoice

Send Booking form to Orthopaedic and Trauma Alliance,
PO Box 725, Halifax, HX1 9AF.
Or scan and email to admin@ot-alliance.org.uk
I have read, understand and accept the Terms and Conditions.
I wish to book the package indicated overleaf.

Signed ……………...…………………………………………….Date………………………………………………………
Any problems contact Chris N Wardman on 07840 175640 or admin@ot-alliance.org.uk
MAKE SURE YOU HAVE TICKED THE CORRECT OPTION ON THE BOOKING FORM
YOU ARE RESPONSIBLE FOR GIVING US THE 18CORRECT ACCOMODATION INFORMATION

Pin-site Care and
Innovations in Practice:

and the wire. A single cross-wire combination will,
therefore, create 4 skin piercings.

The Royal Stoke University
Hospital Experience.

Half-pins are most commonly used with mono-lateral
external fixators 4 , 5 . A threaded portion creates an
anchor with the bone; a smooth shank enables location
with the fixator (as illustrated in Figure 2). Normally,
the pins are made from 316L or 316LVM stainless steel
and can be 3mm, 5mm or 6mm in diameter. They
provide mono-lateral fixation and hence one wound is
produced per pin.

Angela McBride1
P J Ogrodnik2
1 Limb Reconstruction Clinical Nurse Specialist, Royal
Stoke University Hospital, University Hospitals of
North Midlands Trust, Staffordshire, UK
2 Professor of Medical Devices Design, Institute of
Science and Technology in Medicine, Keele University,
Staffordshire, UK

Frame systems were developed by Ilizarov and are
often called Ilizarov frames1. More complex
embodiments have evolved such as the Taylor Spatial
Frame2 and Hexapod3. A common frame configuration
can have 32 wounds created by 8 k-wire pairs. Modern
frame systems, called hybrid systems, can have a
combination of k-wires and half-pins. This means they
could have a combination of 4 wires and 3 half-pins (or
11 skin piercings). Mono-lateral fixators tend to use
half-pins in groups of 3 at each end 4,5 creating 6
individual skin piercings.

Abstract
This paper presents the Royal Stoke University
Hospital pin-site care protocol. It has evolved during
25 years of fracture management research at the centre
and has been developed in accordance with the RCN
Consensus Guidelines on Pin-Site Care. However, it
contains some innovations that should minimise the
incidence of pin-site infections requiring medicinal
intervention. Scope for research on dressing type and
cleansing solutions still remains. However, this article
presents the importance of patient education and
dressing compression in the prevention of irritation
around the pin-site, thus reducing the risk of
developing infection.

It is common practice to call these piercings, or
wounds, as “pin-sites”. This paper will follow this
convention from now on.

1. Introduction
When a patient is treated with an external fixator the
main body of the fixator has to be physically connected
to the bone. This is achieved using two methods: the
first is the fine k-wire (or Kirschner wire); the second is
the half-pin.

Fig 1 - A Typical Hybrid Ilizarov Frame Fixator

The k-wire is most commonly used with Ilizarov frame
fixation systems 1 and their recent embodiments 2 , 3
(illustrated in Figure 1). Made from 316LVM stainless
steel and usually less that 2mm in diameter, (1.8 mm
and 1.5 mm being common place) it passes through the
bone and communicates with opposite sides of the
frame creating a bilateral fixation. Therefore, there are
two wounds per wire. Under tension (often about 1kN)
the wire is fixed in place on the fixator body with
locking clamps. The wires are commonly inserted in
pairs creating a cross formation; this produces a
mechanical fixing that does not rely on internal friction
between the bone
Fig 2 – An Illustration of the Half-Pin Providing
Mono-Lateral Location
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Irrespective of which fixation device has been used it
has to remain in place during the whole treatment
period. For tibial fractures this could be up to 24
weeks, and for some reconstruction surgery it could be
much longer. The pin-sites, therefore, are open to: the
atmosphere, the environment, and to bacteria for the
whole duration. Pin-site infection incidence is reported
to be about 12%6. Out of these some 4% can increase in
severity to osteomyelitis6. Hence pin-site care designed
to avoid irritation, inflammation or infection is of
paramount importance.

Fig. 4 – An example of an “irritated pin-site”
(erythema and clear exudate)

Pin-site infections have been categorised by
various groups, these are summarised in Table 1 (P26)
Table 1 illustrates that there is little in common, or any
agreement, on the definition of a pin-site
infection. However, there can be little doubt that
any pin-site that has not progressed to “catastrophic”
is potentially redeemable. Anything that has
achieved catastrophic status means a significant
change in treatment methodology; this should be
avoided. It is to this extent that this study has
adopted the grading scheme taken from the RCN
guidelines12 due to be updated in 2018) and
adapted by McBride11. The aim is to emphasise
that all pin-sites should not be allowed to progress
beyond the “infected pin-site” classification, but to
maintain a “calm pin-site” classification.

Fig. 5 – An example of an “infected pin-site” (erythema
and evidence of pus)
2. The Royal Stoke Pin-Site Care Pathway
The standard of care in pin-site treatment at the Royal
Stoke Hospital, with the aid of the RCN Consensus
guidelines12, has reduced the incidence of pin-site
infection rates dramatically.

Figure 3 illustrates a typical mono-lateral
external fixator whose pin-site would be classified as a
“calm pin-site” (Minor or Grade 0 in the other
grading schemes). Figure 4 illustrates an irritated
pin-site, and Figure 5 a pin-site that has become
infected. The transition between the first two
classifications is the onset of redness around the site
associated with some irritation. Sequestration of
pus from the pin-site indicates an infected pinsite (Figure 5). Often the transition from irritated
to infected is associated with the patient complaining
of painful pin-sites.

However, one of the most important factors in
achieving this is patient education.
The following is a précis of the protocol developed at
the Royal Stoke University Hospital and has been in
use for the past seven years.
Peri-operative
Apply individual Charnley Sponges soaked in
chlorhexidine to each pin-site. Each sponge is
compressed using a retainer.
Post-operative (day 8-15 – or at the first
outpatient appointment)
The Charnley sponges are removed/
The pin-sites are cleaned using an aseptic technique
(normasol and sterile gauze). A double layer, foam
dressing is applied to each pin-site and compressed
using a retainer.
Patients, their relatives, and carers are taught how to
successfully perform pin-site care. They are taught
how to clean and redress their pin-sites (following the
RCN Pin-Site Consensus Guidelines 12). We suggest
that they are cleaned and redressed weekly. We
further recommend the use of Hydrex solution 0.5%

Fig. 3 – An example of a “calm pin-site”
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as the cleansing agent. At each dressing change it is
important that the retainers are either replaced with
new or thoroughly washed and disinfected.

Depending on the initial procedure, patients are
informed to partial weight bear, with crutches, until
seen two weeks post fixation removal.

All patients are taught the three states of a pin-site
(Figures 3-5). They are also taught what to do if they
develop irritated or infected pin-sites (Figures 4 & 5):
see telephone triage later.

After 3 days the bandage is removed at home. If the
pin-sites are dry, patients are allowed to bathe or
shower and re-dressing is not required. If the pin-sites
are still moist, patients are allowed to shower only and
redress using sterile dressings.

Until the fixator is removed

2 weeks post fixation removal

Patients are informed to keep the limb dry. No
bathing is allowed. Showering is permitted, prior to
dressing change and with dressings in place, once a
week only.

The pin-sites are checked. Normally all pin-sites are
healed at this stage.
3. Compression Obtained Using a Dressing
Retainer

All patients are seen in routine outpatients’ clinics
every four to six weeks; this is part of their normal
treatment programme.

3.1 Introduction to compression and pressure
The RCN Consensus Guidelines 7 stipulate that
compression is required in order for the dressing to
remain in place for as long as possible. However, the
amount of compression required and the method by
which it is created is not specified, but the use of a
retainer is recommended.

The Royal Stoke have developed Nurse-Led clinics for
patients with complications, for example, those with:
pin-site infection, over-granulation, and those who
cannot manage their own pin-site care.
The Royal Stoke operates a telephone triage system.
The triage runs Monday to Friday during normal
hours. Patients can obtain immediate advice if a
complication or a concern arises. All orthopaedic
outpatient nursing staff have been trained to follow a
clinical pathway devised at the Royal Stoke and can
give advice. If deemed necessary, the patient may be
seen within 24 hours.

(a) Same Area:
greater force =
greater pressure

A broad-spectrum antibiotic (normally Flucloxacillin)
is only prescribed if a pin-site has progressed to an
infected state (Figure 5). If a pin-site infection
develops patients are advised about the potential for
cross-contamination. We suggest that the infected
pin-site is always the last to be cleaned and the
retainer must not be used on another pin-site. Pin-site
care is elevated to daily until the infection subsides.

(b) Same Area:
smaller force =
greater pressure

Fig. 6 – Force and Area and their respective effect on
applied pressure.

Any over-granulation around a pin-site is treated with
silver nitrate applied using a cutaneous stick. The pinsite is allowed to dry (about 5 minutes) and a new
dressing is reapplied with a retainer.

Pressure is the ratio of force to the area8 over which it
acts:
p = F/A

(1)

Its units are Newtons/square metre (N/m2), or Pascals
(Pa). However, in clinical practice it (b)
is more
common
Same Force:
smaller
area = The
to use its equivalent in height of mercury
(mmHg).
2 (1kPa) =
greater
commonly accepted conversion is 1000
N/mpressure
13
7.5 mmHg .

Fixation removal
Normally, the fixation is removed using aseptic
technique. This is performed within the outpatient
setting and without the need for general anaesthesia.
However, some patients may have been treated with
olive wires, which require an operation to remove the
fixation.

The maximum compressive force is limited by the grip
of the retainer on the wire or pin (Figure 7). This
maximum compressive force we call the retainer force.
Without the use of an adhesive, local adhesion, or
mechanical fastening, friction between the wire/pin
and the retainer limits the maximum compressive
force a retainer can produce. Friction depends on the
material combination and the cleanliness of the

The pin-sites are prepped and dressed with sterile
gauze (sutures are not required) and protected with a
wool and crepe bandage.
Patients are also informed to keep their limb dry for a
minimum of 3 days.
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surfaces, but one may assume that an average
coefficient of friction is 1/313.
Hence the maximum retainer force is about one third
of its clamping force. The clamping force (Figure 7)
produced is a combination of the stiffness of the
retainer (its design and material) and the amount the
clip deforms when placed over the wire (in effect the
difference between pin and hole diameters). There is
some local deformation of the material, but for the
benefit of brevity we assume this is negligible.
It is the retainer force that allows compression to be
maintained. The effective area over which this force
acts produces pressure on the soft tissues. The dressing
itself can alter the area over which the force is applied.
But, the dressings tend to be flexible and easily
deformable; hence it is possible to assume that the area
the force is distributed over is the clip area (Ac).
Therefore the maximum pressure induced is:
pmax = Fc / Ac x 0.0075 mmHg

.

(a) Bung type

(2)

Where Ac is in mm2. However, to determine pmax, Fc
must be known. Furthermore, Ac is the area that
contacts with the dressing, not the overall size of the
clip itself. Hence, a simple flat, round surface would
have an area of :
Ac =

2

(3)

A flat rectangular clip (of breadth b and width w)
would have an area of:
Ac = bw

(4)

However a hollow bung would have an area of :
Ac

t2-rt)

(5)

(b) clip type

where r is the outer radius and t is the wall thickness of
the bung.
Fig. 8 – Dressing compression aids

Retainer force is easily deduced by experiment. Two
methods may be employed. The first is to measure the
force required to pull a retainer from stationary. This
produces a standard stick-slip type profile13, as
illustrated in Figure 9 (note: coefficient of friction in

3.2 Evaluation of two retainer designs
Two forms of dressing retainer were tested. The first
(Figure 8a) is a commercially available “bung” type;
the second is a new “removable clip” type (Figure 8b).
The point of this initial investigation was to: i) examine
their respective advantages and disadvantages, and ii)
determine their respective retainer forces. The
information would be useful to inform orthopaedic
nurses on the criterion one should use to select a
suitable dressing compression aid

sliding is lower13). Retainer force is the peak force
obtained, as illustrated. Whilst this produces a
maximum force we believe this does not represent the
retainer in use.
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Clip / dressing
compression aid
Wire
Due to difference in
diameters wire forces
clip to expand radially
Stiffness of the clip
produces a restoring,
radial compressive
force (F) on the wire
Retainer force (Fc)
induced by friction
between the clip and
the wire and
proportional to F Figure

10
diagrammatically
represents
the
experimental procedure. A frame fixator construct was
built and the wires were tensioned as per normal
practice. The wire was passed through a central spar
such that an orthogonal wire enabled the spring to
communicate with a flat surface. A spring of 630 N/m
had been placed over one wire before tensioning, the
free length of the spring was noted.

Fig. 7 - Diagrammatic representation of retainer force
induced by forced expansion due to the difference in
diameters.

Figure 10 – Diagrammatic representation
experimental set-up to test grip force.

Fig. 9: Diagrammatic representation of sliding friction
using a “pull” test.

of

Bung procedure
A “bung” type retainer, as described in the RCN
guidelines and illustrated in Figure 8(a), was placed
over the wire prior to wire tensioning. Once tensioned
and locked the bung was pushed against the spring and
released. The whole frame was allowed to rest for 5
minutes to allow for the spring / retainer construct to
settle to its steady state position. The compressed
length of the spring was measured using a digital
calliper. The compression of the spring was
determined by subtracting the free length from the
compressed length. The retainer force may then be
determined from13:

We propose that the preferable method is to compress
a calibrated spring. As the spring is compressed it
produces a restoring force (analogous to the soft
tissues and the dressing). When released the retainer /
spring combination will settle to a steady-state position
(as is observed in-vivo). However the spring must not
be too stiff; this would induce inertia effects and make
the measurement of compression difficult. Empirically,
we found that a close-coiled helical spring with a
stiffness of 630N/m with an ability to allow 10 mm
compression provided a suitable soft-tissue / dressing
analogue. The internal diameter of the spring should
be large enough to surround the wire or bone-screw.

Fc = kx
= 630 x compression (in m)
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This process was repeated for several similar
bungs and several times, but to do so the
wire-frame construct had to be dismantled and
rebuilt for each new bung.

Patient education together with the invention of the
new compression clip has dramatically reduced the
number of complications such as:


Pin-site infections requiring treatment with
antibiotics,

A similar procedure was used for the clip type retainer
(Figure 8(b)), but in this case the clip could
be removed and attached without the need
for dismantling of the wire-frame construct. Again
the process was repeated for several similar clips
and several times for each clip.



Admissions to hospital with cellulitis due to
severe pin-site infection,



Premature removal of the external fixation
and application of a plaster of Paris cast,

4. Presentation and Discussion of Results



Modification of primary treatment pathway
(external fixator change) due to severe pinsite problems,



Incidence of osteomyelitis (which can lead to
amputation).

Clip procedure

Table 2 illustrates a comparison between 2
comparable dressing clips. The first column presents
the results for the “bung” type retainer; the second
for the “clip” design. The clip produced the lower
retainer force. This force acted over an area of
380mm2 (a 22 mm diameter washer), hence
producing a pressure of 50 mmHg. The bung
produced the higher force and acted over a smaller
area (as it is an effective annulus). The annulus
contact pressure would be 235 mmHg. Turning
it over and using the bung “face down” would reduce
contact
pressure
to
121mmHg;
this
also
removes the issue of the bung. perture being
invisible to the naked eye.

5. Conclusions
We have examined the role of pin-site care to avoid
pin-site infections associated with the use of external
fixation systems. We have presented a pin-site care
protocol and have highlighted the need for
compression of dressings around the pin-site.

A recent examination of pressure sores stated
that using a limit of 32mmHg as a limiting pressure
is too coarse14. There is sufficient evidence to suggest
that the capillary pressure does not limit blood flow,
but higher pressures can be sustained9 due to the
supporting soft tissues. A much-cited value of
pressure related to the incidence of pressure sores
is a maintained pressure exceeding 9.3 kPa (70.4
mmHg)10 for more than 2-3 hours.
Seiler and Stahelin 11 suggest that pressures
greater than 17kPa (129mmHg) causes significant
changes in oxygen tension, especially around bony
sites. Equally recent studies on rat models12 suggest
that a long-term contact pressure below a value of
9kPa (67mmHg) does not predicate tissue damage.
It is, therefore advisable to have a clip that
cannot exceed a sustained pressure of 9kPa. Tabl2
illustrates that the pressure created by the clip type
device did not exceed this threshold value, but that of
the bung type device did. There is, therefore, a
risk of inducing pressure necrosis using a bung type
dressing retainer if it is compressed excessively
4.1 Review of Royal Stoke Pathway

Fig. 11 – New clip design for 1.8mm wire.
The importance of good compression around the pinsite is imperative in the prevention of irritation of the
skin surrounding it. Thus, holding the skin firmly will
help in the prevention of this. Through research at the
Royal Stoke Hospital, the Metaclip has been developed
for the thin wires (Figure 11). The Metaclip is an
advanced version of one that was designed over 6 years
ago.

Importantly the patients report that the foam dressing
is particularly comfortable, especially when retained
with the new clip.
The introduction of the telephone triage and nurse led
service has resulted in a reduction in the number of
in-patient admissions with complications.
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As a consequence of our work to develop the care
pathway we can also state that:

Compression around bony prominences should be
treated with caution, as oxygen tension changes due to
compression pressure are more significant in these
locations.

The Royal Stoke Pin-Site Care Pathway has improved
patient experience, patient outcomes, and quality of
care.

The use of “bung” type retainers is not advised as their
disadvantages are significant in comparison to clip
type retainers.

Dressing retainers should be designed such that the
induced compression pressure does not exceed 9kPa
(67mmHg).

It is suggested that “bung” type dressing retainers, if
used, should be applied “face down” in order to
minimise pressure but also allow inspection for

cleanliness

Dressing retainers should be tested to ensure that this
limit is not exceeded, or instructions given on how it is
to be limited.

Further work is required to understand the
compression characteristics and advantages of all
clip designs.

Table 2 – Presentation of results

TABLE 2

Bung Type

Clip Type

Fixation

1.8mm k-wire

1.8mm k-wire

Retainer force (Fc)

5.04 N

2.52 N

Effective Area (Ac)

314 mm2 (solid face)

380 mm2

163 mm2(annulus)
Contact Pressure

16 kPa (solid face)

6.6 kPa

(p)

121 mmHg

50 mmHg

31 kPa (annulus)
235 mmHg
Advantages

Soft material

Can be applied after operation outside of sterile field
Can be removed, washed, and reapplied as required.

Higher clip force
Readily available from a variety of
sources
Clip deforms to irregular surface

Clip is clear allowing patient to see dressing around
pin-site.
Clips may be added, easily,
compression (if required)

to create higher

Clip deforms, moderately, to irregular surface
Lower contact pressure.
Patient feedback very supportive
Larger contact area
Disadvantages

Must be put on in the operating theatre

Lower clip force

Needs to be supplied sterile to be used in
sterile field

Clip needs to be specific to size of wire / pin

Cannot be removed for cleaning without
destruction.
Bung central aperture can store exudate
and detritus.
Bung is
obscured.

opaque;

pin-site/dressing

Higher contact pressure.
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Table 1 – Pin-site infection categories adapted from
(Kazmers et al.6)
Ward 13

Saleh and Scott 14

Checketts et al. 15

Dahl et al. 16

McBride17 and RCN12

0—No

Grade
0—Normal.
Treat with weekly pinsite care.

THE CALM PIN-SITE-no
redness, no exudate, no
pain, looks just like an
ear piercing. Weekly pinsite care.

Grade 1—Responds
to local treatment,
increased cleaning,
and massage

Grade
1—Inflamed.
Daily pin-site care

THE IRRITATED PINSITE-redness,
painful,
sometimes itchy and
oozing exudate but NO
pus. Daily pin-site care.

THE INFECTED PINSITE-redness,
painful,
oozing pus. Antibiotics
and daily pin-site care,
with Inadine & foam
dressings.

Redeemable with care
Minor—Prolonged
drainage,
crusting,
swelling,
and
erythema. Considered benign.

Grade
problems.

Grade
1—Slight
erythema,
little
discharge.
Treat
with improved local
pin-site care
Grade 2—Responds
to oRal antibiotics

Grade 2—Erythema,
discharge,
pain,
warmth. Treat with
improved local -site
care
and
oral
antibiotics

Grade
2—Serous
drainage. Antiotics.

Grade 3—Responds
to
intravenous
antibiotics or pin
releases

Grade 3—As per
grade 2, but no
improvement with
oral
antibiotics.
Pins/ex fix can be
continued.

Grade
3—Purulent
discharge. Antibiotics.

Catastrophic
Grade 4—Severe soft
tissue
infection
involving
several
pins ± pin loosening.
Ex fix must be
discontinued
Major—Resolution
requires
removal of affected pins..

Grade 4—Responds
to removal of the pin.

Grade 5—As per
grade 4, but with
bone
involvement
visible
on
radiographs. Ex fix
must
be
discontinued.

4—Osteolysis.
removal.

Grade 5—Responds
to
local
surgical
curettage.

Grade
6—Major
infection occurring
after ex fix removal.
Treatment requires
curettage of pin
track.

Grade
5—Ring
sequestrum.
Debridement.
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A review of medical law and
regulation over the last
decade (or so): significant
legal events that are
affecting health care
practices and practitioners
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The areas that are discussed in this article have been
selected because they represent the breath of medical
law and regulation, and because they are areas that
affect most health care practitioners. Also, the
changes that they represent are ones that have, and
are likely to continue to have, a lasting effect.
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The medical law changes that follow are presented in
chronological order, rather than an indication of their
importance to health care practice. This is because it
is impossible to state the importance of all the
changes, as each area of health care practice will be
affected by some of the events in different ways.
Although, as we will see, some changes in medical
law and regulation can have a far-reaching lasting
effect on all areas of health care practice.

Introduction
This article celebrates the 10th anniversary of
Orthopaedic & Trauma Times by reviewing some of
the changes that have occurred within medical law
and regulation, which affect the practice of health
care practitioners, over roughly the same time period.
One thing to bear in mind about the events discussed
below is that whilst they all affect medical law and
regulation, they did not all arise as a result of
someone perceiving a need to change the law.

The Shipman Inquiry and its aftermath
Harold Shipman, the prolific serial killer and general
practitioner, probably needs no introduction to health
care practitioners. It is estimated, by the Inquiry
(The Shipman Inquiry), that between 1975 and 1998,
when he was finally caught, he killed 250 of his
patients. In January 2000 he was convicted of murder
and sentenced to life imprisonment. On 13th January
2004 he hanged himself in his prison cell. To date, he
remains the only doctor to have been convicted of
killing his patients.

Health care and medical law
Whilst health care can be said to advance at a rate
that is almost visible to the naked eye law, in
contrast, seems to be something that is a static entity.
However, this is neither fair nor accurate. Law can,
and does, change. It changes in response to the
society it represents, so that it can continue to
represent the values and expectations of that society.
However, as law represents society and its values, it
generally needs society to make the first move and
then the law follows.

Including Shipman and the subsequent Inquiry into
his activities may be thought of a little bit of a cheat
as the Shipman Inquiry commenced in March 2000
and produced it sixth and final report in January
2005. A whole 2 years before the Orthopaedic &
Trauma Times came into existence. However, whilst
this is true, it took time for the recommendations to
be enacted and there has been action on the
recommendations throughout the life of the
Orthopaedic & Trauma Times. Indeed, some of the
recommendations have only finally been acted upon
in the past couple of years or so, having had a long
consultation period. It can be said, with some
confidence, that the aftermath of the Shipman
Inquiry still has ramifications for health care practice
and heath care practitioners to this day.

For the medical law and regulation arena, the law
follows what happens in the health care areas. The
changes in the practice of health care practitioners;
whether that be due to
changes in their roles, the techniques and processes
they use or the framework in which they work. From
the perspective of medical law, the last 10 years have
seen changes that are affecting the practice of health
care to this day.
Picking events that can be seen as significant over a
given time period is not an easy task. Does one pick
events that everyone will know about; those that are
more obscure and need illumining; those that had an
effect at the time but have been overtaken by
subsequent events; or those that may not have been
noticed at the time but can, in hindsight, be seen to
be significant?
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There were many recommendations made by the
Shipman Inquiry including: changes in the
regulation of controlled drugs; the training of
coroners; introduction of whistleblowing processes;
changes to the death certification process;

accountability of the regulatory bodies; and changes
to the professional regulatory bodies and thus to the
regulation of health care practitioners (Secretary of
State for the Home Department and the Secretary of
State for Health (2004)).

With the enactment of the Suicide Act 1961, suicide
was decriminalised, meaning that suicide and
attempting suicide would no longer be treated as a
crime (section 1). However, assisting someone to
commit suicide remained and continues to remain a
crime (section 2), and can carry a prison sentence of
up to 14 years (section 2(1C)).

One of the regulatory changes that have been enacted
in recent years that can be linked back to the
Shipman Inquiry is that of revalidation.
‘Revalidation has been seen as the way forward for
professional regulation specifically the way of
determining if a healthcare practitioner is fit to
practise within their professional sphere’ (Cornock
2016 p. 9). In essence, revalidation is a way of
ensuring that health care practitioners remain
competent to fulfil their roles by requiring them to
demonstrate that they are fit to practise on a periodic
basis.

Assisting suicide means more than just actually
helping the person with the physical act of their
suicide. According to the Suicide Act 1961, it also
includes encouraging the individual with regard to
their suicide (section 2A). The word encouraging, nor
the word assisting is not defined within the Act and
so can mean anything that would aid the individual
in the actual act of suicide. The person who is
committing suicide does not actually have to succeed
for a person to be charged with assisting their suicide:
if there is an attempt at suicide the offence of
assisting suicide can be committed (section 2A).

The General Medical Council introduced revalidation
for doctors on 3rd December 2012. However, ‘it should
be noted that the GMC was already considering
revalidation as far back as 1998, prior to any attempt
to impose it upon them by an external
organisation…however, although initially set to
commence in 2005, development and introduction of
revalidation by the GMC was delayed following
comments and issues raised by Dame Janet Smith in
the Shipman Inquiry fifth report’ (Cornock 2008 p.
300). Nonetheless, the form in which revalidation
was ultimately introduced was different to that
initially proposed and was amended in the light of the
recommendations from the Shipman Inquiry.

Over the years since the enactment of the Suicide Act
1916 there have been calls for assisting suicide to be
decriminalised.
Indeed, many health care
practitioners support assisted suicide, and others
have voiced their willingness to assist individuals
with their death, for instance see Templeton 2016.
In an effort to have the law changed, several
individuals have brought challenges in the court to
the legality of the provisions relating to assisting
suicide and challenged whether they are compatible
with human rights. One such individual was Debbie
Purdy; Mrs Purdy suffered from progressive multiple
sclerosis. Mrs Purdy’s legal argument was that
because the Director of Public Prosecutions (DPP)
appears to have a discretion under section 2(4) of the
Suicide Act 9161, which states ‘no proceeding shall be
instituted for an offence under this section [assisted
suicide] except by or with the consent of the Director
of Public Prosecutions’, she is entitled to know when
the DPP would bring such a case (R (on the
application of Purdy) v Director of Public
Prosecutions).

For nurses and midwives, revalidation was
introduced on 8th October 2015. The first nurse and
midwives to undergo revalidation did so in April
2016.
For health care practitioners, revalidation is here,
and it is staying. It may not affect all health care
practitioner groups as present, but it seems most
likely that it will. It would be a ludicrous situation to
have some health care practitioner groups involved
in direct patient care undergoing revalidation and
some not. Revalidation is affecting the practise of
health care practitioner and will continue to do so,
because they will have to periodically go through the
revalidation process to show that they remain fit to
practise.

The case was ultimately heard in the House of Lords
(coincidently this was the last case to be heard by the
House of Lords before it was superseded by the
Supreme Court) where it was held that Mrs Purdy’s
human rights were being infringed as she was not
able to regulate her behaviour without knowing what
factors the DPP would take into account when
deciding to prosecute a case for assisted suicide. As
a result in February 2010 the DPP issued the ‘Policy
for Prosecutors in respect of cases of Encouraging or
Assisting Suicide’.

Assisted suicide
However, you term it, voluntary euthanasia,
physician assisted death or assisted suicide, this is a
contentious topic that tends to polarise people
including health care practitioners into those that
support it and those that oppose it.
Until August 1961 it was a crime to commit suicide.
Those who attempted suicide but were unsuccessful
could find themselves sent to prison.
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This document clearly outlines the factors that would
favour a prosecution and those that would tend
against prosecution, so that it is possible to
determine what actions can be taken to assist
someone with their suicide or death, without fear of
prosecution. For health care practitioners, a key

factor in favour of prosecution is number 14 which
states the defendant was ‘acting in his or her capacity
as a medical doctor, nurse, other healthcare
professional, a professional carer [whether for
payment for not], or as a person in authority, such as
a prison officer, and the victim was in or her care’
(Crown Prosecution Service 2010 p. 7). Thus, health
care practitioners need to consider that their actions,
when acting in a professional capacity, will be judged
differently to ordinary members of the public.

The full recommendation is:
‘A statutory duty should be imposed to observe a duty
of candour:
• On healthcare providers who believe or
suspect that treatment or care provided by it
to a patient has caused death or serious injury
to a patient to inform that patient or other
duly authorised person as soon as is
practicable of that fact and thereafter to
provide such information and explanation as
the patient reasonably may request.
• On
registered
medical
practitioners,
registered nurses and other registered
professionals who believe or suspect that
treatment or care provided to a patient by or
on behalf of any healthcare provider by which
they are employed has caused death or serious
injury to the patient to report their belief or
suspicion to their employer as soon as is
reasonably practicable.
The provision of information in compliance with this
requirement should not of itself be evidence or an
admission of any civil or criminal liability, but noncompliance with the statutory duty should entitle the
patient to a remedy.’ (Francis Inquiry 2013 Executive
Summary p. 104).

The changes in this area of the law demonstrate the
law has responded to change in societal values by
publicly establishing the factors that would lead to a
prosecution for assisted suicide. However, it is
apparent that health care practitioners need to be
especially vigilant about their role in the death of
patients in their care.
Duty of candour
In 2009 the media exposed the poor care,
substandard treatment and high death rates that
were occurring as a result of serious failings at the
Stafford Hospital, part of the Mid Staffordshire
Foundation Trust. On 9th June 2010 it was
announced that a public inquiry would be held to
examine the problems and determine why nothing
was done earlier to address the serious issues that
had occurred (Francis Inquiry website).

The organisational duty was implemented though
regulation 20 of the Health and Social Care Act 2008
(Regulated Activities) Regulations 2014. The duty on
health care practitioners was first outlined in the
Joint statement from the Chief Executives of
statutory regulators October 2014. In June 2015, the
General Medical Council and the Nursing and
Midwifery Council issued joint guidance on what they
expect form their registrants with regard to the duty
of candour. The duty, which is enforceable through
the respective fitness to practise procedures of the
regulators, is that all health care professionals must
be open and honest with their patients and this
includes, amongst other things, informing patients
when something has gone wrong and offering an
appropriate remedy; and also, being open and honest
with their employers and other organisations.

The final report of the Mid Staffordshire NHS
Foundation Trust Public Inquiry was published on 6th
February 2013. It was held that a system failure had
occurred. A total of 290 recommendations were made
to prevent such situations occurring again.
One issue that was identified was that staff concerns
were repeatedly ignored by managers and that
regulators failed to identify the problems. A key
aspect of the failings was poor nursing care,
understaffing of nursing and a low ratio skill mix of
qualified to unqualified nursing staff. Warning signs
were reported to managers, but these were not acted
upon.

Although the duty, to be honest and open with
patients and relatives, was already in existence, as a
result of the Mid Staffordshire NHS Foundation
Trust Public Inquiry it has been strengthened. The
regulators of health care professionals have issued
specific guidance with regard to this aspect of
practice. Therefore, this is an additional requirement
that all health care practitioners need to be aware of
as they undertake their clinical practice and in their
interactions with patients, relatives and their
managers and employers.

It was identified that in future there needs to be a
health care system where openness, transparency
and candour all feature. This was in fact a theme in
the recommendations. Recommendation 181 was
concerned with the creation of a statutory duty on
healthcare providers and also on health care
practitioners to observe a duty of candour.
It can be argued that health care practitioners
already had an ethical duty of candour, to be honest
with their patients and speak up when failings or
poor practice is observed, as a result of their
professional codes of conduct. The recommendation
was that this should be legally enforceable through
the creation of a criminal offence

Dishonesty test
A further element of being honest, well in fact not
being dishonest, brings us right up to date with a case
that received its judgement on 25th October 2017.
This is the Ivey v Genting Casinos (UK) Ltd [2017]
case.
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In cases brought before the professional regulatory
bodies for dishonesty, for example General Medical
Council and the Nursing and Midwifery Council, the
regulators have had to prove two things since 1982 in
order to prove dishonesty against the registrant.
These are that: the conduct complained of was
dishonest by the lay objective standards of ordinary
reasonable and honest people; and that, the
defendant must have realised that ordinary honest
people would so regard his behaviour as dishonest (R
v Ghosh [1982]). If either of these was missing, then
the registrant could not be found dishonest.

References
Cornock M (2008) Regulation and Control of Health
Care Professionals unpublished thesis
Cornock M (2016) ‘Revalidation and you’
Orthopaedic & Trauma Times 31 December 2016 p.
8 – 10
Crown Prosecution Service (2010) Policy for
Prosecutors in respect of cases of Encouraging or
Assisting Suicide
General Medical Council and the Nursing and
Midwifery Council (2015) Openness and honesty
when things go wrong: the professional duty of
candour General Medical Council and the Nursing
and Midwifery Council, London

The Ivey case concerns a professional gambler who
was suing a casino that was withholding his winning
because they believed he had cheated in order to win.
As a result of this case, the health care regulators do
not have to prove that the registrant must have
realised that others would regard his behaviour as
dishonest. All they have to prove is that the ordinary
and honest reasonable person would see it as
dishonest. The reason for the change is, in the view
of the Supreme Court, ‘the more warped the
defendant’s standards of honesty are, the less likely
it is that he will be convicted of dishonest behaviour’
(Ivey v Genting Casinos at para 57), because if they
do not perceive something as being wrong then they
most likely will not consider that others do.

Ivey (Appellant) v Genting Casinos (UK) Ltd t/a
Crockfords (Respondent) [2017] UKSC 67
Joint statement from the Chief Executives of
statutory regulators October 2014
The Health and Social Care Act 2008 (Regulated
Activities) Regulations 2014 (2014/2936)
R v Ghosh [1982] EWCA Crim 2

For health care practitioners this means that in
future they will be judged solely by an objective test
and not a subjective one as well. It remains too early
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Conclusion
In this deliberation of the changes in medical law and
regulation over the last ten years that affect the
current health care practitioner, we have moved from
consideration of a serial killer, via someone who
wanted certainty about their death, through
institutional substandard care to a professional
gambler suing for his winnings. All this shows that
it is not just the changes in actual medical law, the
legislation and cases, which have a direct effect on
the heath care practitioner. The modern health care
practitioner of today faces challenges from a variety
of sources, all of which affect the way that they
undertake their role and account for it. The changes
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law and a legal case concerned with suing for one’s
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A final thought: there were so many other changes in
medical law and regulation, that have occurred over
the past ten years, that could have been chosen, but
these are a wide representation of what affects the
health care practitioner now and for the future – until
the law and regulation changes again.

-----------------------------------------------------------------31

Continuing Professional Development
The following questions are based on the
articles within this journal. Please read the
articles and then answer the multi-choice
questions by shading the appropriate circle,
in the response box, that corresponds to your
answer. After completing the questionnaire
scan and email you answers, for marking to,
editor@ot-times.co.uk

4. Stephen Paget outlined
a.
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Multiple growth factor
Haemopoiesis factor
Christmas factor
Intrinsic factor
Tumour necrosis factor

6. Which of the following are included in the
classical list of these primary cancers that
metastasise to bone
a.
b.
c.
d.
e.

Question
1

Seed and soil theory
Soil and toil theory
Origin of species theory
Soil and seed theory
Fight and flight theory

Breast, lung, and kidney
Prostate, bowel and thymus
Brain, breast and bowel
Lung, breast and pancreas
Prostate, breast and uterus

In 2015 how many deaths were due to
cancer?
a. 6.8 millions
b. 8.2 million
c. 8.8 million
d. 7.8 million
e. 8.9 million

7. Which of the following is common in cancer
patients

Bone metastases predisposes to ?
a. Osteomyelitis
b. Abscess
c. Tuberculosis
d. Pathological fracture
e. Pagets disease

8. Which of the following are two of four main
treatments of bone metastases

a.
b.
c.
d.
e.

a. Pain relief and prevention of fracture or cord
compression,
b. Pain relief and prescribe antibiotics
c. Treatment of fracture or cord compression
and perform amputation
d. Prescribe anticoagulants and antibiotics
e. Pain relief and prevention of infection

3. If median survival after diagnosis of a
bone metastasis is 2-3 years, the likely
incidence is between
a.
b.
c.
d.
e.

Hyperkalaemia
Hypocalcaemia
Hypernatraemia
Hypercalcaemia
Hypokalaemia

400,000 and 600,000
93,000 and 200,200
200,000 and 400,000
920,000 and 400,400
93,000 and 200,000

32

9 Which of the following are commonly used
with Ilizarov frame fixation system
a.
b.
c.
d.
e.

14. Which of the following is a recommendation
by the Shipman Inquiry

Denham pins
Steinmann’s wires
Ender’s nails
Moore’s pins
Kirschner wires

a.
b.
c.
d.
e.

15.
Which
statutory
duty
was
a
recommendation of The Mid Staffordshire NHS
Foundation Trust Public Inquiry

10 What is the reported incidence of pin-site
infection
a.
b.
c.
d.
e.

12%
10%
22%
15%
6%

a.
b.
c.
d.
e.

11 How many Pin-site infection categories
do Saleh and Scott identify
a.
b.
c.
d.
e.

Duty of Care
Duty of Candour
Duty of accountability
Duty of Human Rights
Duty of Diligence

RESPONSE

7
6
4
5
8

Please shade the circle for the correct answer.

12 The Royal Stoke Pin-Site Care Pathway
advise the use of what solution on days 8 to
15 ?
a.
b.
c.
d.
e.

Legalising opioids
Training of police
Change to training of doctors
Control of analgesia
Training of coroners

Povidone Iodine
Chlorhexidine
Water
Normasol
Hydrogen peroxide

13. Patient education together with the
invention of the new compression clip has
dramatically reduced which of the following
complications
a. Dislocation
b. Pathological fracture
c. Abscess
d. Amputation

1.

a
⃝

b
⃝

c ⃝

d
⃝

e
⃝

2.

a
⃝

b
⃝

c ⃝

d
⃝

e
⃝

3

a

4.

a

5.

a

6.

a

7.

a

8.

a

9.

a

10.
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b
⃝
⃝
⃝

c ⃝
⃝

⃝

d

c ⃝

d

e
⃝

⃝

⃝

e
⃝

b
⃝

c ⃝

d
⃝

e
⃝

b
⃝

c ⃝

d
⃝

e
⃝

b
⃝

c ⃝

d
⃝

e
⃝

b
⃝

c ⃝

d
⃝

e
⃝

⃝

b
⃝

c ⃝

d
⃝

e
⃝

a
⃝

b
⃝

c ⃝

d
⃝

e
⃝

11.

a
⃝

b
⃝

c ⃝

d
⃝

e

12.

a
⃝

b

c ⃝

d
⃝

e
⃝

13.

a
⃝

b ⃝

c ⃝

d
⃝

e
⃝

14.

a ⃝

15.

e. Incidence of osteomyelitis

b
⃝

⃝
⃝

a ⃝

b
b

⃝

c ⃝
⃝
⃝

c ⃝

d
d

e
⃝
⃝

e

⃝

⃝
⃝
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Increase your confidence and Improve your career prospects
Courses can be tailored to meet individual department needs.
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10th/11th May 2018
£350
Focused Rigidity Casting
11th June 2018
£175
Foundation Course using Resin Based Casting Tape Bandages
5th/6th July 2018
£350
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16th November 2018
£175

Contact us to discuss your training needs:

TEACH, PO Box 720, Halifax, HX3 7HS
Tele; 0779 660 6939 enquiries@orthoteach.co.uk
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