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Editorial

Undergraduate medical education — future directions

The responsibility to educate doctors was one of
the earliest traditions of medicine. For instance the
first section of the Hippocratic oath provides the first
written framework for valuing education in medicine
and laying upon doctors the duty to pass on their
skills and learning.! It is only after this section that
the oath turns to the more familiar duty of a doctor
to patients. It is interesting therefore that in one of
the earliest written codes of practice setting clear
standards for those engaged in the profession of
Medicine the responsibility for teaching was placed
in pole position. Education has therefore been at the
heart of the ethos of medicine since the earliest days
of the Western tradition.

Since the time of the Hippocratic School medical
teaching has developed considerably, yet along
distinct lines with a changing emphasis on two
particular priorities, the need for a firm grounding
in the scientific basis of the field and the practical
skills necessary for diagnosis and the management
of patients. The importance of the patient in
education was summed up by William Osier as
follows: “He who studies medicine without books
sails an uncharted sea, but he who studies medicine
without patients does not go to sea at all.” For
many years, though, there have been additional
mounting tensions generated largely because of the
increasingly rapid growth of medical knowledge and
the need to rationalise how much of this plethora of
information is transmitted to students. Even before
the exponential increase in medical knowledge
of the past forty years there were concerns about
information overload, described prosaically as the
“overburdening of young minds”. The traditional
approach to undergraduate medical training
characterised by the explicit division of courses into
biomedical science and clinical training also came
under scrutiny as ideally these should interweave
throughout medical training; it was also felt that
that formal instruction in those characteristics of a
doctor that should provide the basis for ideal patient
care, such as skills in communication, should form
an early part of the medical curriculum. In the UK
this culminated in the publication of a new vision of

the aims, objectives and methods of undergraduate
training by the General Medical Council (GMC),
Tomorrows doctors in 1993 and subsequently
modified in 2003.2 This laid down a clear statement
of the expectations of the newly qualified medical
graduate with a strong emphasis on patient-centered
education and people skills, vertical integration of
learning. It also made it a requirement to provide,
in up to a third of the course, a selection of relevant
modules which would be chosen by the students
themselves, now known as the student selected
components.

The curriculum at Queens has remained responsive
to change and variation. Broadly speaking, while
it retains clearly recognisable elements of basic
medical sciences such as anatomy and physiology,
fromthe outset students are taught clinical skills that
are fundamental to communicating with and caring
for patients. In the later years the students learn
medicine and surgery along with the specialities.
During this period they also receive training in
other basic elements of medicine from disease
mechanisms to the legal aspects of medicine. This is
not a static position and medical curricula continue
to grow, adapt and contract to take account of
changes in teaching methods and needs. A number
of changes have been made in the past few years in
the undergraduate medical curriculum in Queens
andreflect thisresponsiveness to re-evaluation of the
course; these include the introduction of a module
on the mechanisms of disease and a total revision
of the final year so that work shadowing, which is
intended to hone the skills needed by PRHOs, is
timetabled after finals. Anatomy is taught alongside
the application of imaging techniques in medicine
and in child health there is a special focus on the
development of the doctor nurse team. We have
recently introduced a new structure, the Institute of
Medical Education, to foster teaching and teachers.
These are but a few examples of the changes.?

The biggest challenge for the next couple of years
is the enlargement of the medical course in Queens
to accommodate an extra 80 medical students who
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will be needed to make good the short fall in the
complement of doctors in Northern Ireland.? This
has resulted in an expansion programme involving
a building schedule with the construction of a new
medical school on the BCH site and a new clinical
skills centre, the revision of the curriculum and
a recruitment drive to bring in an additional 28
clinical academic staff over the next few years.
There is much to be done before the new intake
starts in September. While the challenges of medical
education and the prospect of enlarging the School
and its staff provide us all with a stimulus it would
be wrong to ignore clouds on the horizon. Many
are problems that beset all educational initiatives in
the UK. Foremost amongst these are the pressures
on time resulting from the introduction of the new
consultant contract and the European working hours
directive both of which attempt to confine activity
within a defined weekly schedule. The pressures on
consultant and general practitioner time have been
underestimated in most health service planning and
even before the arrival of the new consultant contract
time available to carry out audit, governance tasks,
keeping abreast of medical advances or even to talk
with one colleagues was at a premium.* There is a
risk to the training of all health care professionals
if the time needed to provide education at all levels
within the health service is regarded as a optional
call on a busy schedule. In addition Universities,
continually subject to research assessment, have
inevitably placed a premium on high quality research.
Delivering a complex educational agenda while
maintaining both clinical and research excellence
is a daunting task and arguably only achievable in
a much extended, but hopefully fulfilling, working
week. Curricular change has reduced some of the
fundaments of basic training in order to provide
more flexible opportunities for student learningand a
wider spectrum ofteaching opportunities for doctors.
Yet staffing these student selected components with
teachers will pose a severe challenge in the next
few years. These factors, amongst others, continue
to exert pressure on doctors.

Will these changes produce a better doctor? The
quality of young doctors graduating from our
system remains high and apparently little affected
by this change. However there are some signs that
there are benefits from the focus on communication
skills early in the medical educational pathway. For
instance the fourth year students working outside the
main campuses have been complemented on their
heightened confidence and abilities in dealing with
and relating to patients. It remains important though

© The Ulster Medical Society, 2005.

in something as important as medical education
that the changes we introduce follow the principles
of good practice and are not driven by fashion or
whim. The course will continue to change but this
should be by rational and assessable evolution which
is easier to achieve where many of the practising
doctors trained locally. It is also important that this
is not driven by something that we now teach our
students to regard with extreme suspicion - practice
based on inadequate evidence.’In Northern Ireland
we have the opportunity to do something that would
be difficult elsewhere in the UK —to assess the effect
of changes of medical training on our graduates and
to base alterations on solid evidence.

RJ Hay, DM, FRCP, FRCPath and Head, School
of Medicine, Queen’s University Belfast.
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“To see ourselves as others see us”

Presidential Address to the Ulster Medical Society

14 October 2004

Dombhnall MacAuley, MD, FRCGP, FFPHNI, FFSEM

Oh wad some power the giftie gie us
To see ourselves as others see us!
It wad frae monie a blunder free us,
An’ foolish notion.

To a Louse. Robert Burns 1759-1796

DREAMS

We all had dreams, ideals, and aspirations: Caring
for the sick, heroic surgery, becoming, perhaps, a
world famous medical researcher. Most of us do
not achieve the dizzy height of our ambitions, but
it is useful to measure ourselves against our hopes
and expectations. Margaret Cook' put it eloquently
“I had a romantic notion of myself in medical
research, complete with daydreams of Nobel prizes,
reincarnating Marie Curie, winning an immortal
reputation.” Similarly we have an image of the
traditional family doctor that has changed little over
the years. Life published a photo essay on Dr Ernest
Ceriani, that set America thinking. In June 1990
they returned to Belfast (pop 6500) Maine, to revisit
that story and photographed Dr David Loxtercamp
at work.”? “He cares about all the right things-about
love and honour and ethics and community. He has
faith in himself, in his profession and in those he
serves” These are familiar sentiments. But, in the
modern world, we must ask ourselves if they are still
relevant. Time and medicine have moved on.

Contemporary literature can give us some idea of the
changing role of the doctor in society. Nick Hornby
shows us a different world in his novel “How to be
good”.® The central figure is a woman, a general
practitioner: “Listen: I’m not a bad person. One of
the reasons I wanted to become a doctor was because
I thought it would be good-as in Good, rather than
exciting or well-paid or glamorous thing to do. “I’m
a GP in a small North London practice”. I thought it
made me seem just right-professional, kind of brainy,
not too flashy, respectable, mature, caring.”

The reality is not, however, a glamorous, prestigious
andhonoured role insociety. Nick Hornby portrayed
it eloquently through his narrator: “And I’ll tell you
something for nothing. All my life I’ve wanted to
help people. That’s why I wanted to be a doctor.
And because of that I work ten hour days and I get
threatened by junkies, and I constantly let people
downbecause I promise them hospital appointments
that never come and I give them drugs that never
work. And having failed at that, I come home and
fail at being a wife and mother”.

John Diamond, another contemporary commentator,
who has since died of cancer of the throat, did not
shy away from telling us: “We used to like doctors,
of course, or have some respect for them at least, but
that was in the days when there was some communal
respect for people who knew things that we didn’t.
. . . We like nurses, because they don’t get paid
much, tend to use the same pubs that we do and
we know that if we were willing to spend a couple
of weeks . . . we could do the job just as well. But
doctors. No”.*

Whatis a good doctor? A recent edition of the BMJ,’
tried to help us decide what we valued in the medical
profession, and the cover featured some well known
faces in medicine ranging from criminal to celebrity.
But it is difficult to identify what factors determine
the standing of the profession. Recent surveys may
give us some insight into public opinion. Trust is
important in any professional relationship and,
in a recent survey ¢ 92% of the public trust their
doctors. This is reassuring and, indeed, doctors
polled highest of any profession. But, in another
part of this study, the public were more satisfied
with nurses than with doctors. In a similar poll,
commissioned by the Irish College of General

Professor Domhnall MacAuley, Hillhead Family Practice,33
Stewartstown Road, Belfast BT11 9FZ.
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Practitioners, the public were asked who they held
in high esteem. Of the professions, 72% held nurses
in very high esteem in contrast to 60% who held
general practitioners in very high esteem. Perhaps we
should ask ourselves why there is such a difference
in the public perception of two professions working
in a similar caring medical context. Why does the
public hold our nursing colleagues in higher esteem?
Exploring further we find that the public consider
doctors to be helpful, hardworking, committed
and patient-focused, but a significant proportion
considered doctors to be aloof [16%] inefficient
[13%] overpaid [16%] and financially-driven [19%].
Figures worth reflection.

In the national survey of patients,” the public
perception of general practitioners was generally
very favourable. The vast majority of respondents
(around 90%) had positive views of GPs’ skills,
knowledge, attitude and ability to communicate
but their views on nurses were even more positive.
Those with less favourable views of doctors were
younger people, those living in London and those
from minority ethnic groups. The authors warned,
however, that to keep that status, doctors will need
to measure up to patient’s higher expectations of
care.

“MEDICINE WILL HAVE TO SAY SORRY FOR ITS
PAST MISTAKES AND MEAN IT”

Any smug self satisfaction evaporates after reading
a few lines of “Rebuilding Trust in Health Care.?
Reviewing a catalogue of medical mistakes, hospital
mismanagement, misinformation, subterfuge, and
murder, the authors show how the medical profession
deserves the loss of esteem. Doctors can no longer
take respect for granted. If it wasn’t all entirely
true, we could hide behind excuses. While events
surrounding such dramatic medical scandals as
Bristol, Shipman, and Alder Hey are familiar, the
raw facts make horrific reading. Presenting the case
that we have failed our patients, the blunt message
that “medicine will have to say it is sorry for past
mistakes and mean it” resonates. In Alder Hey, one
pathologist erred but many others in the university
and health service were complicit by their silence. If
ever we doubt the impact of these events we should
remind ourselves that the families felt so strongly,
they asked doctors and hospital administrators not
to attend the church memorial service.

Major scandals like those above make headlines,
but there are many smaller issues that should make
us think. We speak of the importance of medical
confidentiality. Our behaviour may contradict.

© The Ulster Medical Society, 2005.

A small study buried in the BMJ® should jar
complacency: Medical students listened to casual
conversation in the hospital elevators and found
that caregivers made 18 comments deemed to
compromise a patient’s confidentiality on 13 of
113 lift journeys with multiple comments on some
journeys. Doctors made the most comments, then
allied health professionals, and then a nurse. On
two occasions medical students asked that the
conversation be continued in another location.
Patient confidentiality was compromised on more
than one in ten lift journeys. Similarly, we might ask
how often medical confidentiality is compromised
by lecturers showing illustrations or presenting
medical histories without written informed consent,
or in hospital canteens or social meetings away from
the hospital.

A good doctor or a nice doctor? Harold Shipman
was clearly a nice doctor, well liked by his patients
and this may be one reason why he remained
undetected for so long. But we must ask how we
would have reacted if he had been neighbouring
colleague.!°Professor Richard Baker suggested that
we each look inwards “. . . calling for GPs to take
responsibility for the killer’s legacy and question
their trust in each other.” We can no longer shirk our
responsibility to our patients, just by turning a blind
eyetoacolleague’s errant behaviour, but we must take
some collegiate responsibility. In response,'! Prof
Sir Graeme Catto, President of the General Medical
Council, reflecting on our individual responsibility
suggested that “The doctor-patient relationship must
become more open and straightforward and be made
less prone to the manipulation and paternalism
which featured so strongly in Shipman’s practice.”
And perhaps we are each a little guilty, seduced by
the often praised doctor-patient relationship. Liam
Farrell, whose satire!? often finds the profession’s
weaknesses, wrote about the change in out of hours
commitment .. . my patients are getting along very
well without me, thanks very much: any competent
doctor is quite acceptable... I guess most of all I
miss being needed.”

At the Bristol Royal Infirmary, three doctors were
found guilty of serious professional misconduct
by doctors’ regulatory body, the General Medical
Council, for failing to stop heart operations on babies,
despite the fact that their death rate was much higher
than the national average. Twenty-nine babies died
following heart operations at the hospital. The fate
of the three doctors has been well documented. But
what happened to the whistleblower? The NHS has
along history of treating whistleblwers badly. Many
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whistle blowers find their career, physical health and
mental health all suffer and Stephen Bolsin, of the
Bristol Royal Infirmary, claimed that victimisation
arising from his actions cost him his career. Surely
it is time to put into place a system of honesty,
transparency and truth, where the whistle blower
is not a victim but respected for his integrity. We
know why doctors keep so quiet about incompetent
colleagues. They pay a huge price. Is this right?

OPENNESS AND TRANSPARENCY

Which are the best hospitals or practices? In
choosing almost every other service from schools
to supermarkets, there is some transparent measure
of quality. But, when we try to look at options in
measuring the quality of hospital or medical care,
there is little available. In contrast, most doctors know
to whom they would refer themselves or their family
ifthey were ill. But, it seems, they are reluctant to let
it be known to patients. Patients would value such a
resource. Claire Rayner, President of the Patients’
Association, commenting on publications from the
Dr Foster organisation'* which publishes a number
of consumer oriented titles, said “This is a truly
remarkable resource. For the first time, I can find
out what I want to know about local health services.
It’s the most authoritative measure of healthcare
standards available anywhere in the world”.

Who are the best doctors? For a start, we are unsure
who the good ones are. Appraisal is the proposed
quality mark of professional competence and already
some branches of the profession are well advanced.
The quality of training and appraisal of doctors
is sometimes compared to airline pilots although
some mischievously suggest that doctors only
use this when it suits them. A letter to the BMJ
puts this comparison into perspective: Imagine
- two airlines: In the first, Airline A, ‘pilots undergo
regular flight simulator skills tests, including rarely
met but crucial challenges and a thorough medical
examination. Airline B, in contrast, has informal
personal development plans agreed privately with a
colleague, maybe of their choice, supported by cabin
crew and passenger surveys of the gentleness of their
landings and the clarity of their communications
together with a self declaration of sobriety, health,
and honesty. With whom would you fly?

The relationship between doctors and the drug
industry is complex and difficult. No one would
argue that we need a vibrant drug research
programme to maintain progress in therapeutics.
But we must question the close, and sometimes too
close, relationship between the drug industry and

the profession. It is difficult to defend a wealthy
profession that seems unwilling to fund its own
medical education without considerable financial
support from the pharmaceutical industry, where
influential consultants are funded to attend medical
meetings in exotic foreign locations, and that doctors
are wined and dined by representatives almost every
night of the week. This complex relationship was
the subject of an entire issue of the British Medical
Journal. As Ray Moynihan," one of the key authors,
observed “Food flattery and friendship are all
powerful tools of persuasion”.

“No free lunch” is an organisation that campaigns
against this cosy relationship.'® A presentation
accessible on their website points out that gifts
from the pharmaceutical industry are not without
strings, carry entitlement, and are demeaning to the
profession. They include examples of this pervasive
persuasion. In contention, the drug industry will
argue that they invest heavily in research, and
they do, with 22% of their workforce employed
in research. But 39% are employed in marketing.
Marcia Angell, former editor of the New England
Journal of Medicine addresses the topic in her
book: “The truth about drug companies. How they
deceive us and what to do about it.!” Next time you
are invited to a drug sponsored event in a luxury
location and offered good food and wine, imagine
what the restaurant staff might think of you. They
are your patients.

CARING FOR EACH OTHER

In this caring profession, do we care for each other?
The British Medical Association, in their report
“Racism in the medical profession. The experience
UK graduates™® tells it as it is: Racism is manifest
in access to training and careers, and in norms of
acceptable behaviour. The system is sustained by the
reluctance of trainees to complain and the widely held
view within the profession that problems encountered
by trainees from an ethnic minority are due to valid
reasons such as ‘notunderstanding English culture’.
But, surely, the medical profession is not deliberately
racist. The report!® of the Department of Health
[2003]Medical and dental workforce census England
illustrates the pattern of employment. White doctors
are over represented in the consultant grades and
non white doctors are over represented in the staff
grades and associate specialists. Esmail? points out,
in a BMJ editorial, that he has rarely met doctors
who are obviously bigoted, but many who deny
the problem of racism but act in ways that result in

© The Ulster Medical Society, 2005.
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certain groups of people being disadvantaged. His
quotation from “A suitable boy” by Vikram Seth 2!
is apt: “If it is only bad people who are prejudiced,
that would not have such a strong effect. . . . It is the
prejudices of good people that are so dangerous.”
“What people think is not what matters — what they
do is what matters and in that respect the medical
profession in the United Kingdom has a long way
to go.” In Northern Ireland, we have had relatively
fewer doctors from ethnic minorities than in other
areas in the UK but we should still ask ourselves if
there has ever been discrimination on race or, indeed,
on grounds of religion.

We aim to give the best medical care to all patients.
But it seems we have different standards in dealing
with our colleagues. A qualitative study of general
practitioners?? in Northern Ireland, highlighted
the problem. The authors described a perceived
need to portray a healthy image to both patients
and colleagues, that there was embarrassment in
adopting the role of a patient, and that this attitude
impeded access to healthcare for ourselves, families
and our colleagues. There was an expectation that
we would work through illness and that we would
expect our colleagues to do likewise. The strength
ofthe message was in the quotations: “unless you’re
unable to get out of bed you’ll crawl in and work”
and “a terrible sense of duty of letting your partners
down if you don’t go in” and that “doctors feel they
shouldn’t be sick . . . you don’t want to go and see
your local psychiatrist in case one of your patients
is sitting beside you”.

Doctors with disabilities describe a similar
experience. A piece in the jobs supplement of
the BMJ? describing career barriers in medicine
highlighted how doctors with disabilities felt that
“It is difficult to talk about your weaknesses ... We
are expected to conform to a certain standard and
I think if you have a weakness you keep it hidden,
you don’t want to talk about it.” More alarming:
‘['You] would expect tolerance from doctors, but this
is the worst group when dealing with their own ...
most people don’t want to know . .. medicine has a
“survival of the fittest” style.’

Notall doctors remain in the profession. In their study
of doctors leaving the profession, Mike Goldacre
and colleagues? found that 15% of graduates were
not working in the NHS two years after graduation,
18% after 5 years, 19% after 15 years and 23% after
20 years. And their feelings: “Those who left felt
dispensible and that no one cared what happened
to them. Their treatment in the NHS contrasted

© The Ulster Medical Society, 2005.

starkly with their experience of working as doctors
in other countries and in the private sector”. This year
we see the introduction of the European Working
Time Directive which has greatly changed medical
training. Some senior consultants feel that 58 hours
each week is too little for adequate training and
hospital administrators worry about staffing the
hospital. Few seem to consider that 58 hours of
work each week is so much more than we would
expect of any other profession. And, on top of this
we expect junior doctors to undertake additional
study and prepare for postgraduate examinations.
“What is the role of doctors in the future? A lot of
people who are burning out are some of the most
sensitive, thoughtful and caring people, We want a
sensitive, caring, thoughtful organisation, yet we
are driving people like that out”.?

CHANGING FACE OF MEDICINE

General practice is undergoing some major changes
with a new contract in 2004 and a recruitment
crisis. Many general practitioners have their own
stories to tell, but recent quotations from the BMA
Junior members forum?® might make us think: “one
hospital consultant said to me that the MRCGP was
given away with cheese and crackers”, “this attitude
that GPs are second-rate doctors is dissuading
people from entering general practice”, “why do
you want to be a GP? That will be the end of your
life”. Similarly, medical students from Dundee
and Leicester universities at a BMA conference on
recruitment:?’ “lecturers often gave the impression
that GPs spent their whole day referring patients to
secondary care . . . medical students do generally
listen to their exciting cardiology lecturer”. If we
wish to see a monetary reflection of the importance
attached to general practice research within the wider
medical research community, we need only look
at the tiny funding allocation to general practice
research in Northern Ireland compared to overall
medical funding.

“My son the doctor” are famously the four favourite
words of Jewish immigrants to America. This
headlined an article in The Times? discussing the
findings of a study by Goldacre showing that of
UK-domiciled, UK trained graduates, the percentage
of non-whites increased from 1.6% of graduates in
1974 to 21.5% in 2000 and will approach 30% by
2005. White men comprise little more than a quarter
of all UK medical students. It seems that the male
white doctor is endangered, soon to be extinct. Carol
Black President of the Royal College of Physicians
courted controversy in stating:?® “Women did
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better than men at medical school but there was no
female dean of a medical school, no female head
of a department of surgery, and no female head
of a department of medicine in the UK.” “Family
commitments made it more difficult for them to rise
to the top of the profession”.

PUBLIC PROFILE

The medical community has another skeleton
lurking: Research misconduct. Various shades of
research misdemeanor include duplicate publication,
salami publication, authorship (order, gift, and
ghost), plagiarism, fraud, conflict of interest. Some
cases have made national and international news. The
case of Malcolm Pearce is probably the best known.
But Peter Wilmshurst, an indefatigable detective of
medial research has described what he considered
to be institutional corruption in medicine.*

Doctors may claim that the media is responsible
for the bad press.’! One study of the national press
found that numbers of negative, positive and neutral
articles has increased significantly. The ratio of
negative to positive was 2.33 with no change over
the period of the study. The number of lines in
each article and the median ratio of the number
of lines portraying negative to positive was 2.98
with no significant change over time. Data suggest
that newspapers respond to incidents rather than
deliberately hounding doctors. There were not
unexpected peaks in negative reports in 1986-7 and
in 96-2000.

CONCLUSION

Medicine is not all that we might hope. There are
problems, and problem doctors, that we cannot
ignore. Richard Smith, editor of the BMJ for 13
years was never afraid to address the controversial
issues and pointed out: “Medical systems and
doctors are measured not by how they manage the
grateful patient brings whisky but by how they care
for terrorists, monsters and the marginal”.?? In a
world that neglects the poor, where the greatest
epidemiological risk factor is social inequality and
where we read of doctors’ complicity in torture, we
do need to ask some serious questions.
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SUMMARY

Early designs of Total Ankle Replacement (TAR) had a high failure rate. More recent experience
with the 3-piece, meniscal bearing, total ankle replacement has been more promising. We report a
review of the early results of our first 22 prostheses in 20 patients undergoing Scandinavian Total
Ankle Replacement (STAR) in Northern Ireland. There was a mean follow-up time of 26 months.
Seventeen patients are pain-free at the ankle joint during normal daily activities. Two of the early cases
have required revision surgery due to technical errors. Other complications have included malleolar
fractures, poor wound healing and postoperative stiffness.

These early results show high levels of patient satisfaction, and we are encouraged to continue with
total ankle arthroplasty. There is a steep initial learning curve and use of TAR should be restricted

to foot and ankle surgeons.

INTRODUCTION

End-stage degenerative disease of the ankle
is uncommon when compared with the hip
and knee. Common causes include trauma,
primary osteoarthritis, rheumatoid arthritis and
other inflammatory arthritides. However, unlike
degenerative disease in the larger joints such as the
hip and knee which is frequently due to primary
osteoarthritis or inflammatory disease, the ankle is
most frequently affected by post-traumatic arthritis
(up to 80% of cases). This tends to occur in the
younger patient, and is commonly associated with
trauma to the soft tissue envelope. In the ankle this
is thin, and often becomes scarred and inelastic.' 2
This initself can lead to a decreased range of motion
of the joint and can also be a predisposing factor
to wound healing difficulties during subsequent
surgery.

Many patients obtain good symptom relief from
non-surgical care including orthotics, shoe
modifications, splints, physiotherapy and judicious
use of intra-articular steroid injections. Ankle
arthrodesis remains the gold standard for treatment
ofintractable pain unresponsive to non-surgical care,
and has been reported as producing a painless stable
foot in 59-95% *456 of patients. Unfortunately
ankle arthrodesis has a significant complication

rate with problems in both the short and long term.
Specifically ithas beenreported to be associated with
anon-unionrate 0f0-20%.”® There is arequirement
for prolonged immobilisation, and loss of ankle
motion results in difficulties on inclined surfaces
and loss of proprioception that can contribute to
a sense of imbalance and loss of stability. Fusion
of the ankle leads to greater force transmission
through adjacent joints with Bauer reporting up to
80% of patients developing radiological evidence
of arthritis at these joints 12 years following ankle
arthrodesis.” While arthrodesis may provide good
early pain relief, it is associated with premature
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Fig 1. Scandinavian Total Ankle Replacement (STAR)
components.

deterioration of other joints of the foot and
eventual arthritis, pain and dysfunction. There is
frequently a decreased functional ability with a
greater need for ambulatory aids and permanent
shoe modifications.!® The concept of Total Ankle
Replacement (TAR) to overcome these problems
is therefore attractive.

Following on from the successes of total hip and
knee arthroplasty, TAR was first performed in the
early 1970’s. Initial results were however associated

Figs 2a and b.
calcaneal and talo-navicular joints.

© The Ulster Medical Society, 2005.

with high rates of loosening, due to a failure fully
to appreciate normal ankle biomechanics. In the
1980’s second generation ankle prostheses were
developed. These devices allow both flexion-
extension and also a degree of rotation (via a
polyethylene meniscus) and attempt to replicate
the complex multi-axial motion that occurs at the
ankle. Prostheses were implanted without the aid of
cement which is believed to be partly responsible
for a decrease in loosening rates. It is one such
three-component, uncemented prosthesis that is
implanted in our institution (see Figure 1). We
report our early experiences of the first 20 patients
in Northern Ireland undergoing Scandinavian Total
Ankle Replacement (STAR).

MATERIALS AND METHODS

The ankle joint is approached under spinal
anaesthesia via an anterior mid-line incision,
between the anterior tibial and extensor hallucis
longus tendons." Following appropriate preparation
of the bony surfaces the metal tibial and talar
prostheses are inserted. The polyethylene bearing is
then introduced between the components by forceful
distraction of the ankle joint. Postoperatively the
ankle isimmobilised in short-leg plaster of paris for
up to 6 weeks, allowing increasing weight bearing
as tolerated. Review with clinical assessment and
screening x-rays is arranged postoperatively at 6
weeks, 3 months, 6 months and yearly thereafter
(Figures 2a-d).

Preoperative AP and lateral x-rays showing tibio-talar degeneration with relative preservation of the talo-
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Figs 2 c and d. Post-operative x-rays with S.T.A.R. prosthesus in situ.

We present the results of the first 22 Scandinavian
Total Ankle Replacements (STAR) in our institution
(two patients required revision surgery), looking at
outcome as assessed by patient satisfaction, mobility
and complications. This has been performed by
retrospective chart review and clinical assessment
at a follow-up clinic.

Allpatients had an assessment of their ankle function
using the Kofoed scoring system.'? This scoring
system has been widely published inreviews of ankle
replacement and therefore allows for comparison of
our results to that of the world literature. Review of
x-rays was performed to assess any complications
at the time of surgery and subsequent subsidence
or loosening.

RESULTS

Of the 20 patients, 12 were male and 8 female.
Osteoarthritis was the diagnosis in 14, while six
had rheumatoid disease. Patient’s age at surgery
ranged from 31 to 77 years with a mean of 60
years. Eight of the cases had previously undergone
other joint surgery. All patients had undergone
preoperative treatment including jointinjections and
ankle-foot orthosis with limited effect. All patients
had complained preoperatively of decreased and
painful mobility with 12 of the cases complaining
of night pain.

Follow-up ranged from eight to 46 months with
a mean of 26 months. 75% of patients expressed
complete pain relief at the operative site during
normal activities of daily living (7able I), and only
10% require walking aids during their ADLs due to
difficulties in the ankle joint (Table IT). The patient’s

postoperative range of flexion-extension was from
10° to 51° with a mean of 28° resulting in a mean
postoperative Kofoed score of 75 (range 19-96).

TaBLE 1

Pain levels Patient Number

Painfree during ADLs 15
Anterior impingement
Loading/start-up pain 2
Lateral discomfort

TaBLE II

Mobility Patient

Number

Full ADLs without aids 15
Crutches (due to discomfort/instability of ankle joint) 2
Crutches (due to co-existing arthritis in other joints) 1

Wheelchair (due to co-existing arthritis in other joints) 2

COMPLICATIONS
Revisions subsequent surgery

Three patients required secondary surgery with two
of these requiring revision of the prosthesis.

© The Ulster Medical Society, 2005.
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Case 1. The tibial plate inserted too posteriorly
such that the anterior lip was behind the anterior
tibial cortex and as a result the tibial plate
developed marked and progressive anterior tilt
and loosening. He also sustained an intraoperative
bimalleolar fracture. The lateral malleolus healed
with conservative management; however the medial
malleolus developed a non-union requiring open
reduction and internal fixation at the time of revision.
Following revision the patient progressed well, the
lucency has regressed, the fracture healed and he is
now painfree, and mobilising without aids.

Case 2. The tibial plate failed to seat properly
on the cut surface posteriorly, and there was an
undisplaced intraoperative fracture of the lateral
malleolus. The fracture healed with conservative
managemen; however the tibial tray was revised.
The patient is now mobilising without any aids and
has minimal start-up pain only.

Case 3. The patient complained of significant
lateral discomfort while mobilising X-rays suggested
a fibular impingement, and this along with some
dense scar tissue was excised via a lateral approach.
He now has no rest or nocturnal pain though
does complain of pain while walking on uneven
ground.

Fractures

Five patients suffered intraoperative fractures of the
malleoli. (The two referred to above and 3 others).
All, aside from the patient in case one, healed
satisfactorily following treatment in POP.

Lucency

Six patients were noted to have lucent areas around
the tibial plates on postoperative films; however in
all but one of these this lucency resolved, and there
was no clinical suggestion of infection or loosening.
In one case (referred to above) this lucency did
progress; however it resolved following revision.

Wound healing

There were two cases of delayed wound healing,
one patient developed a small anterior ulcer, which
resolved within four weeks and the other patient
developed a superficial wound infection in the
early postoperative period that resolved with oral
antibiotics.

CONCLUSIONS

Early models of Total Ankle Replacementshad ahigh
failure rate, with early loosening and failure. They
also had difficulties in wound healing. More recent

© The Ulster Medical Society, 2005.

experience using a 3 component design such as the
STAR prosthesis has been more successful. It has
been in use for 17 years and has good intermediate
term results. Anderson ef al quote a mean survival
of 70% at five years using the uncemented STAR
prosthesis, though did note a very steep learning
curve and significantly better results were obtained
when he analysed his last 31/51 cases.!* Kofoed ' on
the other hand describes a 95% survivorship rate at
12 years using the same implant, while Knechtet al,'®
using a slightly different prosthesis (Agility Ankle),
quote a 92% survival at a mean of nine years. These
figures are not greatly dissimilar from those reported
for more common joint replacements. Total hip
arthroplasty has survival figures ranging from 96%
at 10 years'¢ to 90% at 20 years,!” while long term
results for total knee replacement are in the range
of 95 to 88% at 10 and 15 years respectively.'!’

The indications for ankle arthroplasty are expanding
and it has now been shown to be equally effective
in patients both under and over 50.%° The ideal
patient is an elderly person who has low physical
demands, good bone stock, normal vascular status, no
immuno-suppression and excellent hindfoot-ankle
alignment. The patient who has bilateral ankle
arthritis or ipsilateral hindfoot arthritis requiring
fusion is particularly likely to benefit, as the results
ofbilateral fusion or pan-talar fusion are often poor.!
Contraindications to surgery include talar avascular
necrosis, neuropathic degenerative disease (Charcot
joint), sensory or motor dysfunction of the lower
leg, severe tibio-talar malposition, and acute or
chronic infection.

Ankle arthroplasty has now been performed in
our institution for four years, with 28 cases being
completed. Inthis early review of the first 20 patients
with an average of follow-up of 26 months, 15 of
the patients are now entirely pain free during normal
activities of daily living while only two of the patients
require use of walking aids due to difficulties at
the operative joint. These results, although still
only short-term, are comparable to those in the
world literature. On the basis of these early results
ankle arthroplasty will continue to be offered as an
alternative to ankle arthrodesis in our institution. It
is clear however that TAR is technically demanding
and has a steep learning curve. It is also clear that
TAR should be limited to centres where surgeons
with an interest in foot and ankle disease have the
caseload to master this steep curve.
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Review

Hereditary Non-Polyposis colon cancer

LA Devlin, JH Price, PJ Morrison

INTRODUCTION

Colorectal cancer is the second most common cause
of cancer related death and the third most common
cancer in the United Kingdom." 2 Around 80% of
cases present with spread to the bowel wall. Early
diagnosis and recognition of symptoms can now be
achieved by screening asymptomatic persons.>

We now know that between 5-15% of colorectal
cancer is hereditary in nature. Various genetic
disorders exist that predispose individuals to
colorectal cancer (CRC), including Familial
Adenomatous Polyposis (Gardner’s syndrome,/
Turcot’s syndrome), Peutz-Jeghers syndrome,
Juvenile Polyposis syndrome and Hereditary Non
Polyposis Colorectal Cancer (HNPCC).

This is an autosomal dominant highly penetrant
cancer-susceptibility syndrome caused by germline
mutations in one of the DNA mismatch repair genes,
MLH1,MSH2, MSH6, PMS2 and PMS1. Affected
individuals have a predispositionto developing early
onset colorectal cancer and endometrial cancer, and
less commonly ovarian, small intestine, stomach,
biliary tract, pancreatic, brain and uroepithelial
tract cancer.

In contrast to Familial adenomatous polyposis and
other colorectal cancer syndromes, HNPCC lacks
distinctive clinical features. Traditionally associated
with an increased susceptibility to CRC, the
extending clinical phenotype with a susceptibility to
other cancers makes diagnosis increasingly difficult.
Under-diagnosis leaves families susceptible to
cancer, whereas over diagnosis commits families to
a prolonged screening program that is not without
its complications.

Various criteria have been developed to aid in
the diagnosis of HNPCC and select families for
molecular testing of mismatch repair genes, the
Amsterdam and Bethesda criteria being the most
widely used (Boxes 1-3). Difficulties arise in families

© The Ulster Medical Society, 2005.

who do not meet these criteria, but have a significant
history of HNPCC related cancers.

HISTORICAL BACKGROUND

One of the first HNPCC families described was
“Family G”, by Warthin in 1913.# Warthin’s interest
in the hereditary nature of certain cancers was
stimulated by the depressed thoughts from his
seamstress who had told him that she would die at
an early age from cancer of the colon, or cancer of
the female organs, as had many of her relatives. He
analysed 3600 cases of neoplasm at the pathological
laboratory of the University of Michigan between
the years of 1895 to 1913. From looking at family
histories he identified those with multiple occurrence
of carcinoma. The incidence of cancer in these
families was so striking that he interpreted them as
showing an inherited susceptibility to cancer.

His seamstress later died of endometrial carcinoma,
but her family, “Family G” showed a predominance
of uterine, gastric and colon cancer. Warthin’s study
looked at three successive generations; forty-eight
descendants of a grandfather with cancer of the
stomach/intestine. Ten cases of carcinoma of the
uterus and seven of the stomach were described.

He noted that uterus, breast, gastrointestinal tract
and mouth are the parts of the body most frequently
involved in the case of these family cancers. Cancer
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of the lip and rodent ulcer of the face also show a
tendency to familial occurrence.

Lynch revisited the family in the 1960, with
more than 650 descendants. He noted the increased
incidences of adenocarcinoma, predominantely of
the colon and endometrium. One particular branch
of the family (from a sibship of ten, from the original
progenitor) initially showed a paucity of cancer until
further generations developed chronic lymphocytic
leukaemia and lymphosarcoma (3 out of seven
members of a sibship).

Several members of the other branches of the family
also developed chronic lymphocytic leukaemia,
sarcomas and brain tumours.

Lynch concluded that the cancer family syndrome
was characterised by: (1) increased occurrences
of adenocarcinoma, primarily of the colon and
endometrium; (2) increased incidence of multiple
primary malignant neoplasms; (3) autosomal
dominant inheritance; and (4) early age of onset
of cancer. “Family G” differed from other families
with the cancer family syndrome in the development
of sarcomas and leukaemias in some family
members.

He named the purely colon type ‘Lynch type 1’ and
families with extra colonic cancers including ovarian
and endometrial, ‘Lynch type 2’. We now know that
several genes cause the different phenotypes and the
term HNPCC is generally used.

MOLECULAR GENETICS

HNPCC is caused by mutations in mismatch repair
genes, MLH1, MSH2, MSH6, PMS2 and PMSI.
MLHI1 and MSH2 account for the majority of
families with HNPCC. The prevalence of mutations
in these two genes in HNPCC families depends on
the chosen population and inclusion criteria used for
molecular screening, but can be as high as 86%.6
Founder effects in this Finnish population may
account for the relatively high mutation detectionrate
and the prevalence of MLH1 and MSH2 mutations
in other HNPCC kindreds meeting the Amsterdam
criteria have been 39-49%."#The same studies found
the prevalence of MLH1 and MSH2 mutations in
kindreds who are “Amsterdam Like”, showing
familial clustering of colorectal and other related
cancers, to be between 8 and 16.7%, depending on
the specific subgroup tested. The population carrier
frequencies of MLH1 and MSH2 have been estimated
at 1:3139 in the Scottish population.’

Recently, it has been noted that large genomic
rearrangements, that traditionally would not be
picked up on genomic sequencing, account for more
than 50% of pathogenic mutations in MLH1/MSH2
in families meeting the Amsterdam criteria.'

MSH6 mutations are less common; 3.8% of total
families, and 14.7% of all families with DNA
mismatch repair gene mutations in a German
HNPCC cohort,'" had MSH6 gene mutations. They
hadalaterage of disease onsetand a lower incidence
of CRC, hence almost two-thirds of families carrying
MSH6 mutations would have been missed if the
Amsterdam criteria were applied as a ‘checklist’ to
be met prior to molecular testing.

A deletion in PMS2 and one nonsense mutation in
PMSI1 have been described in HNPCC families,'?
however a more recent study by Liu et al'® failed
to identify any clear cut pathogenic mutations in 84
HNPCC and HNPCC like kindreds without known
mutations in the other three known DNA mismatch
repair genes.

At present, testing in the NHS is offered on a
diagnostic basis for germline mutationsin MLH1 and
MSH2 to families fulfilling the modified Amsterdam

criteria in most regions.

Molecular analysis of these mismatch repair genes
is expensive and very labour intense; therefore
selection of families formolecular analysis of MLH1
and MSH2 must be aimed at those likely to have a
mutation in either of the two genes.

No definite criteria exist for the diagnosis of HNPCC
and there are various factors that will influence the
likelihood of a mutation in one of the mismatch
repair genes known to be involved.

DIAGNOSTIC CRITERIA

The Amsterdam criteria were developed in 1991 by
the International Collaborative Group on Hereditary
Non-polyposis Colorectal Cancer (ICG-HNPCC),!
in an attempt to standardise diagnostic criteria in
recruitment of HNPCC patients for comparative
multicentre studies. These were modified in 1999
to include other HNPCC related cancers.!*

Since then, the Amsterdam criteria have been
commonly used to diagnose HNPCC and to select
families for molecular analysis of mismatch repair
genes.

Application of the Amsterdam criteria to molecular
testing will increase the chance of a germline
mutation in MSH2 and MLHI, but may indeed

© The Ulster Medical Society, 2005.
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miss a significant number of families carrying an
MSH6 mutation.

Box 1:

Amsterdam criteria I

There should be at least three relatives with histologically
verified CRC; all of the following criteria should be
present:

One should be a first degree relative of the other two:

At least two successive generations should be
affected:

At least one CRC should be diagnosed before age 50:
FAP should be excluded in the CRC case:

Tumours should be verified by pathological
examination.

Box 2:

Modified Amsterdam criteria (Amsterdam II)

There are at least three relatives with an HNPCC
associated cancer (large bowel, endometrium, small
bowel, ureter, or renal pelvis, though not including
stomach ovary, brain, bladder or skin):

One affected person is a first degree relative of the
other two:

At least two successive generations are affected:

At least one person was diagnosed before the age of
50 years:

Familial adenomatous polyposis has been excluded:

Tumours have been verified by pathological
examination.

MICROSATELLITE INSTABILITY (MSI) AND
IMMUNOHISTOCHEMISTRY (IHC)

Microsatellite instability is characteristic of tumours
from individuals with a mutation in one of the
mismatch repair genes. These are length variations
of short repetitive DNA sequences in the tumour,
and occur in more than 80% of HNPCC tumours.
As many as 15% of sporadic colorectal cancer also
display MSI.16

MSI can therefore be used as a screening tool to
try and identify patients who are likely to have
a mutation in one of these genes. The Bethesda

© The Ulster Medical Society, 2005.

guidelines were introduced in 19977 to indicate
which families should proceed to MSI testing prior
to molecular analysis (Box 3).

These Bethesda Guidelines were revised in relation
to their performance, sensitivity and specificity in
2002, following a HNPCC workshop at the National
Cancer Institute, Bethesda, MD,'® (Box 4).

Box 3:

The Bethesda criteria for MSI testing of tumours: tumours
from any of the following should be tested for MSI (or
by immunohistochemistry) and then positive patients
should continue for MMR testing.

Individuals with cancer in families that meet the
Amsterdam Criteria:

Individuals with two HNPCC-associated cancers,
including synchronous and metachronous CRC or
associated extracolonic cancers:

Individuals with CRC and a first-degree relative with
CRC and/or HNPCC-related extracolonic cancer and/or
a colorectal adenoma diagnosed at age < 40 years:

Individuals with CRC or endometrial cancer diagnosed
at age < 45 years:

Individuals withright sided CRC with an undifferentiated
pattern (solid or cribiform) on histopathology diagnosed
at age <45 years:

Individuals with signet-ring-cell-type CRC diagnosed
at age < 45 years:

Individuals with adenomas diagnosed at age < 40
years.

Immunohistochemical loss of expression of the
affected MMR protein is another characteristic
feature of HNPCC tumours. This too can be used
as a screening, in combination with MSI, prior to
molecular testing.

MSI and THC have both been shown to be highly
sensitive and specific in predicting a germline
mutation (97 and 83% respectively for MSI, 79 and
89% respectively for IHC),19 and are reliable to
be used to identify patients suitable for molecular
analysis, in patients suspected of HNPCC.? Tumours
resulting from a germline mutation in MSH6 may
exhibit a lower degree of MSL?' and therefore
an MSI-low phenotype cannot be considered an
exclusion criterion for mutation testing of MSH6.
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Box 4:

Revised Bethesda Guidelines for testing colorectal
tumours for microsatelllite instability (MSI).

Tumours from individuals should be tested for MSI in
the following situations:

1) Colorectal cancer diagnosed in a patient who is less
than 50 years of age.

2) Presence of synchronous, metachronous colorectal,
or other HNPCC associated tumours*, regardless of
age.

3) Colorectal cancer with the MSI-Ht histology}
diagnosed in a patient who is less than 60 years of
age_.

4) Colorectal cancer diagnosed in one or more first
degree relatives with an HNPCC-related tumour,
with one of the cancers being diagnosed less than
50 years.

5) Colorectal cancer diagnosed in two or more first-
or second-degree relatives with HNPCC-related
tumours, regardless of age.

*HNPCC related tumours include colorectal, endometrial,
stomach, ovarian, pancreas, ureter and renal pelvis, biliary tract,
and brain (usually glioblastoma as seen in Turcot syndrome)
tumours, sebaceous gland adenomas and keratoacanthomas in
Muir-Torre syndrome, and carcinoma of the small bowel.

+MSI-H = microsatellite instability-high in tumours refers to
changes in two or more of the five National Cancer Institute-
recommended panels of microsatellite markers.

1 Presence of tumour infiltrating lymphocytes, Crohn’s-like
lymphocytic reactions, mucinous/signet-ring differentiation,
or medullary growth pattern.

_There was no consensus among the Workshop participants
on whether to include the age criteria in guideline 3 above;
participants voted to keep less than 60 years of age in the
guidelines.

A review carried out by Grady calculated the
likelihood of mutation detectionin MLH1/MSH2 in
HNPCC families depending on the clinical criteria
used; The Amsterdam I criteria have the highest
predictive value for the identification of a mutation
in MLH1 and MSH2 genes (40-60% likelihood of
mutation detection), but this is met only in larger
families.?? The likelihood of finding a mutation fell
to 18% for the Amsterdam II criteria, and to 20-30%
for the original Bethesda guidelines. Interestingly

there was a 28% chance of identifying a germline
mutation in MLH1I/MSH2 in an individual who
developed CRC less than 30 years.

Syngal et al calculated similar sensitivity of the
Amsterdam criteria for detecting a germline
mutation in MLHI/MSH2; 61% with a specificity
of 67%. Higher sensitivities are however reported
for Amsterdam II and the Bethesda criteria; 78%
and 94% respectively.?

No perfect criteria exist for the diagnosis of HNPCC
or indeed for predicting the likelihood of a MMR
gene mutation, and difficulty arises in trying to
obtain an adequate balance between sensitivity and
specificity.

CANCER RISK ASSOCIATED WITH HNPCC

The lifetime risk of any cancer to mutation carriers
in HNPCC is 91% for males, and 69% for females,
with a 74% and 30% risk by age 70 for colorectal
cancer respectively in each sex. The risk of ovarian
cancer in females (figure 1) is around 10% by age
70 years,* and endometrial cancer around 40% by
age 70 years (figure 2). MSH6 is associated with
a slightly different tumour phenotype (later age
of disease onset and lower incidence of CRC),!
and an estimated lifetime cancer risk of 60%.%
Presentation may be with only endometrial cancer
in families and we have ascertained some cases
through gynaecology clinics.

Fig 1. Ovarian cancer.

GENETIC COUNSELLING

Guidelines exist for segregating colon cancer risk
into high (greater than 1 in 10), medium (less than
1 in 10 to 1 in 20), and low risk (less than 1 in 20
—~11n 50 (the population level) — see table 1). Most
cancer genetic screening programs offer a “triage”
system of referrals where patients fill in a detailed
questionnaire to allow accurate confirmation of
cancers in the family and the drawing of an accurate
family tree. This enables the genetic team of clinical
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Fig 2. Endometrial cancer.

geneticist and genetic counsellors or genetic
associates to work out an accurate individual risk
for the proband.

Confirmation of cancers is important for two reasons.
Firstly some patients may not know the exact cancers
their relatives suffered from, or whether the cancer
from which they died was primary or secondary.
This is particularly important in patients with
ovarian and colon cancers when it is important to
distinguish which is the primary and which is the
secondary cancer or if there are indeed two separate
primaries (figure 3), as the risk to relatives will vary
depending on the number of cancers in the family
as to and whether the family fits medium or high
risk screening criteria. Secondly some suspected
cancers may actually be benign (e.g. ovarian cysts
or endometrial fibroids), and the risk to the family
may be very low.

Rarely, some patients may fabricate a family history,
as they may be suffering from other problems of a
nonphysical nature, or to seek attention, and these
patients require special help in dealing with their
problems. We have had some cases in our own
practice, and GP’s and surgeons should be aware
of the possibility that this may occur, even if it is
uncommon.

If patients are in the low risk category after
preliminary risk estimation, management is usually
by telephone and written contact to the patient with
copies to the general practitioner, detailing that the
patient is at low risk and giving reassurance and an
offer of further risk evaluation if the family history
changes (e.g. another relative becomes affected).
Patients often find this very helpful, especially as
they do not need to attend a hospital clinic. Medium
risk patients are offered screening at an appropriate

© The Ulster Medical Society, 2005.

Fig 3.

Ovarian cancer with resection of colorectal
tumour.

secondary level clinic with colonoscopy at defined
intervals. Often this will be an ‘entry’ and ‘exit’
regime with initial colonoscopy at ~35 years and
later colonoscopy at 50-55 years. This covers the
main time that polyps will grow in the colon and
allows prevention. High-risk patients are offered
a consultation with a geneticist for consideration
of genetic testing and a range of screening and
preventative measures including colonoscopy at 2
yearly intervals from 25, or 5 years younger than
the earliest affected case in the family (whichever
comes first), up to age 75 years.

Surveillance programmes in the UK are based upon
a study carried out by a group at Leiden University,
Netherlands, who looked at 114 families with an
identified mismatch repair gene defect and/or met
the clinical criteria for HNPCC, and looked at the
interval between surveillance and colorectal cancer.?®
They recommend colonoscopy with an interval of
not more than two years for HNPCC families.
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Fig 4. Pedigree showing typical referral for HNPCC.
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TaBLE 1

Colorectal Cancer risks (population risk = 1 in 50)

High Risk

Family Hist . . .
ng;gc tallSC?c::r)z)c(;fr Lifetime Risks | Low Risk — Medium Risk
1 RELATIVE
>45 yrs lin 17
<45 yrs 1in 10
2 RELATIVES
one 1st degree and one 2nd degree |1 in 12
two st degree relatives ave <60 1in 6
two 1st degree relatives ave >70 1in 10
3 OR MORE RELATIVES
dominant pedigree or Amsterdam . .
criteria HNPCC family lin2-1in3

Discussion of the ovarian cancer risk (population
risk 1 in 70 increasing to around 10-15% in cases
of HNPCC) and endometrial cancer risk (population
risk 1 in 75 increasing to around 30-40% in cases
of HNPCC, and may be higher in MSH6 genetic
mutations) is important in females with a history of
HNPCC. Ovarian and uterine ultrasound with pipelle
biopsy and CA125 tumour markers provide some
reassurance although clinical trials are underway to
determine the efficacy of this screening. Preventative
oophorectomy/hysterectomy, and other surgical
options are also discussed. Upper GI endoscopy
needstobe considered ifthere is a history of stomach
cancer in the family.

The family tree (figure 4) is atypical referral with the
index case, I11.3 (arrowed), being referred because
of her family history which includes brother, III.1,
with colon cancer at age 54, mother with ovarian
cancer age 60, two maternal uncles with colon cancer
(I1.3 age 66 and I1.7 age 38) and a maternal aunt
with endometrial cancer aged 58. The family fit the
Amsterdam criteria with 3 affected cases of HNPCC
related cancer (CRC, endometrial cancer etc.), at
least one (here 2 cases) with colon cancer under 50
and 2 generations being affected. Genetic testing of

the index case’s, brother I11.1, confirmed a mutation
in the MSH2 gene consistent with HNPCC. Carrier
testing was then offered to all family members and
the index patient was shown not to carry the mutation
although four of her siblings (dot indicates carrier)
were found to be carriers of the mutation. This is
powerful genetic information as the risk to the index
case is reduced to the population risk of 1 in 50 (for
CRC), and no additional screening is necessary for
either her or her children (she cannot pass on a gene
mutation she does not have). Her siblings, who are
carriers, should have 2 yearly colonoscopies from
25 years and her two carrier sisters should also have
endometrial and ovarian screening starting in their
mid thirties.

Following genetic testing, if a mutation is found
in a HNPCC family, other at risk family members
should be offered testing as in the example above.
If they prove to be negative for the family mutation,
then further surveillance is not necessary, but it
is important that they should be reminded that a
background population risk for colorectal cancer
still exists and lifestyle measures including a diet
including fruit and vegetables and exercise may be
helpful. Other issues including insurance risks can
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be covered although this is less of a problem in the
United Kingdom as there is a moratorium on the
use of genetic tests,?” which was extended in March
2005 from 5 to 10 years in a concordat between the
insurance industry and the government and will be
reviewed in 2008 before the 10 year moratorium
ends in November 2011.%8

Families in which a mutation is not identified need
to continue with ongoing surveillance until future
genetic testing eventually allows clarification of the
risks in the family with new genes being tested for
as they are found.

CONCLUSIONS

The diagnosis of HNPCC allows early detection
and prevention of HNPCC related cancers. Criteria
exist to aid diagnosis for HNPCC and also to aid
in selection of patients for molecular analysis of
mismatch repair genes, although such testing is
expensive and labour intense. Other candidate genes
may be involved and may account for families with
a phenotype not consistent with the Amsterdam
criteria, and the current criteria may fail to diagnose
families with MSHG6 or other rare mutations.

HNPCC is an important condition relevant to the
practice of medical practitioners from various
specialties, particularly those who see and treat
cancer patients. The condition is complex and all
potential patients should be referred to a regional
clinical genetics department where full assessment
and counselling of the proband (and later the entire
family) canbe carried out, and screening programmes
instigated through onward referral to colonoscopy
services, or reassurance can be given in low risk
cases.
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SUMMARY

Injuries in childhood represent a major public health concern. North and West Belfast is an area in
which a high rate of emergency department attendance due to injury has been observed, and in which
social deprivation is widespread. We carried out a cross sectional survey of 479 injuries in children
aged 0-12 years presenting to four emergency departments serving North and West Belfast. Injury
rates were compared between the most deprived and least deprived areas, selected on the basis of
Noble Economic Deprivation scores. A significant correlation between economic deprivation and
injury rate was demonstrated (r =2.14, p=< 0.001). Children living within the most deprived areas
were particularly likely to be involved in road traffic accidents (relative risk RR=3.25, p=0.002). We
conclude that children living within the most deprived areas of North and West Belfast are at greater
risk of injury than those in less deprived areas. Specific causes of injury, for example burns and scalds,
high falls, and motor vehicle accidents are particularly associated with deprivation. Targeting should
be taken into account when injury prevention strategies are being developed.

INTRODUCTION the targeting of resources toward accident/injury

prevention. In addition, the magnitude of any injury

Epidemiology of Injuries to Children

Injuries represent a major cause of morbidity
and mortality in the paediatric and young adult
population of the developed world. In Northern
Ireland, with an under-16 population of 398,000,
100,000 injured children seek medical attention each
year, of whom over 5,000 are admitted to hospital,
and 50 succumb.!? Epidemiological studies have
tended to use injury-related mortality as a surrogate
for injury rate, and have shown that over the past
two decades there has been a significant decline in
deaths.? It seems, however, that this is due at least in
part to improved hospital care of seriously injured
patients (i.e. tertiary prevention) rather than a true
decline in incidence of injuries.*

Relationship between Socio-Economic Status and
Injuries

Understanding the socio-economic patterns of
injury is important for provision of services and

© The Ulster Medical Society, 2005.

risk gradient between affluent and deprived groups
gives an indication of the potential for improvement
if inequalities are addressed. Furthermore, an
understanding of the mechanisms by which
socio-economic status influences the risk of injury
may allow for better understanding of the causation
of injuries.’

Higher rates of injury have been found in the
lower socio-economic groups in several studies
worldwide.®? In the United Kingdom, mortality rates
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due to injury show a steeper social class gradient
than any other cause of death.!? In the Trent region,
Hippisley-Cox et al!' studied a total of 56,629
hospital admissions in the age range 0-14 years,
and found higher injury rates and greater severity of
injuries in electoral wards with greater deprivation;
and identified specific causes of injury most closely
associated with deprivation.

Ithasbeen suggested not only that a socio-economic
gradient in injury rate exists, but that this is
widening, as accident prevention initiatives meet
with more success among more affluent segments
of society.'>® Greater understanding of causative
factors in childhood injury is therefore required
if injury prevention initiatives are to be successful
across the socio-economic gradient.

North and West Belfast

North and West Belfast (NWB) is an area with a
high rate of emergency department attendance due
toinjury, and is also an area where social deprivation
is widespread.* We therefore designed a study to
examine the relationship between social deprivation
and childhood injury in NWB.

METHODS

We utilised information captured from emergency
department attendances after childhood injury to
compare calculated injury rates between the most
and least deprived districts, and to compare causes,
location, and severity of injuries in the two groups.
This was part of a broader prospective study of the
injury profile inNWB for which AG was immediately
responsible.

Patient Sampling

The four study centres involved were the paediatric
emergency department at the Royal Belfast Hospital
for Sick Children (RBHSC) and three general
emergency departments at Belfast City Hospital,
Lagan Valley Hospital and Mater Infirmorum
Hospital, none of which provides secondary care
paediatrics.

Children aged 0-12 years who attended any of
these departments following injury and whose
home address was within the postal districts BT
11-15 and BT17 were eligible for inclusion in this
study. The sample was collected every fourth day
over the 12-month period from 2nd January to 31st
December 2001.

Data Recording

A dedicated Injury Surveillance Module (ISM)
computer package was used to record injury data
in the RBHSC. Clerical staff and triage nurses were
asked to input data on a number of variables relating
to the injury, including location (eq home, school
etc.) and cause, of which there are 31 in all, based
on the Victorian Emergency Minimum Dataset.!*
For ease of analysis these were condensed into
13 categories; eg bicycle, vehicle etc. Anatomical
diagnosis was also recorded. All staff using the ISM
underwent training in its use. In the absence of the
ISM in the other three centres, data was obtained
at regular intervals by AG visiting the departments
in person and scrutinising the clinical records, to
add to the dataset. A patient was included in the
study only if there was a one-to-one match between
the BT address code and an enumeration district
(defined below).

Patient “disposal” was used as a simple indicator
of seventy. Injuries treated solely in the emergency
department were classified as minor; those for
which outpatient follow-up was thought necessary,
as moderate; and those requiring hospital admission
as sgvere.

Noble Index

The Noble Index ,'* a measure of social deprivation
specifically designed to provide detailed information
for Northern Ireland, is based on a total of 45
indicators. Examples of indicators used to calculate
the Noble Index include uptake of state benefits,
crime rates and unemployment rates. A Noble
Index Multiple Deprivation Score is available for
each electoral ward in the Province. A number of
subdivisions of the overall Noble Index are also
available, including economic, social environment,
and education-related indices, some of which
are available at enumeration district (ED) level.
Enumeration districts are small units comprised of
around 200 households, into which electoral wards
are divided. We used economic deprivation scores as
a measure of socio-economic status; a high Noble
deprivation score implies greater deprivation, and
vice versa.

Demographic Information

Northern Ireland mid-census estimates of population
were obtained (NISRA, personal communication).
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TABLE

Comparison of Injury Rates by Cause of Injury

Cause of Injury EDs Under Study Mean Injury Rate by Cause Std. Relative P
(n=20) (per 1000 Children) Deviation Risk

Vehicle Least Deprived 0.94 2.99

Most Deprived 2.70 5.75 2.88 0.23
Bicycle Least Deprived 0.95 233

Most Deprived 2.30 425 243 0.22
Pedestrian Least Deprived 0.74 2.30

Most Deprived 0.97 2.49 1.32 0.76
Other Transport Least Deprived 1.34 3.38

Most Deprived 1.60 3.32 1.19 0.80
Animal-related Least Deprived 0.00 0.00

Most Deprived 1.08 3.06 NIA 0.13
Burns and Least Deprived 0.46 2.06
Scalds Most Deprived 1.66 2.74 3.65 0.13
Collision with Least Deprived 5.19 6.83
Object Most Deprived 11.36 10.86 2.19 0.04
Collision with Least Deprived 0.80 2.49
Person Most Deprived 2.26 427 2.83 0.20
Foreign Body Least Deprived 0.89 2.74

Most Deprived 2.56 4.05 2.89 0.14
High Fall Least Deprived 0.80 2.50
(>1 metre) Most Deprived 2.82 4.52 3.52 0.09
Low Fall Least Deprived 12.31 9.16
(<1 metre) Most Deprived 23.34 18.35 1.90 0.02
Ingestion Least Deprived 0.00 0.00

Most Deprived 2.08 5.92 N/A 0.13
Miscellaneous Most Affluent 0.92 2.89

Most Deprived 0.91 2.36 10.99 0.99
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Year-specific age data are not available in the public
domain; the availbale 0-15 years population data
multiplied by 0.81 were usd to estimate the 0-12
years population data within each ED. The latter
are appropriate denominators for calculating injury
rates for the majority of the causes of injury in the
Table. One cause of injury for which the use of
such denominators is inappropriate is bicycle — the
correct denominator would depend on rates of
bicycle ownership and helmet wearing, and perhaps
traffic densities.

Data Compilation and Statistical Analysis

Microsoft Excel was used to compile a dataset for
each ED in the study containing information on
economic deprivation level, the estimated number
of children under 12, the number of injuries, cause,
location, and clinical diagnosis. From these data were
derived both overall injury rates and injury rates
categorised according to cause, location, severity,
and anatomical diagnosis. Statistical analysis was
carried out using SPSS v 11. Student’s t-test was
used to compare rates between the most deprived
and least deprived areas. The significance level for
all calculations was 5%.

RESULTS

The sample consisted of 479 injuries from 91
Enumeration Districts. A description of the injury
profile will be given in another paper.

Economic Deprivation and Injury Rates

Noble economic deprivation scores and injury rates
were plotted for each of the 91 EDs in question
(Figure I). Correlation analysis showed a significant
positive correlation between economic deprivation
and rates of injury for the EDs studied (r = 0.25,
p=0.001).

We selected the twenty EDs with the highest Noble
Economic Deprivation scores (range 50.11 to 85.14,
mean=59.42), and the twenty with the lowest (range
0.47 to 16.49, mean = 7.71) —i.e. the most deprived
and the least deprived — for further analysis. A highly
significant difference in rates of injury was present
between the most and least deprived EDs (mean
injury rate/1,000 children 60.3 vs 28.2, p <0.001,
RR=2.14).
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Fig 1. Scatter Diagram of Injury Rate against Economic

Deprivation. Each point on the graph represents an
ED.

Economic Deprivation and Causes of Injury

Thirteen coding options were available to record
cause of injury. For each of these, we compared the
rate of injury between the most deprived and least
deprived groups (Table). In all but one, the rate of
injury was greater in the most deprived districts
compared with the relatively less deprived districts.
However, this reached statistical significance in only
two of the 13 causes of injury — namely, low falls
and collisions with an object.

Economic Deprivation and Location of Injury

Significant differences were present between the
most and least deprived areas in rates of injury both
within the home (mean injury rate 24.5 vs 13.3
/1000 children, p = 0.01, RR = 1.84) and outside
the home (including schools, roads, etc) (mean
injury rate 24.6 vs 10.7/1000 children, p = 0.001,
RR =2.29). However, the difference was greater for
injuries outwith the home than for home injuries
(RR=2.29 vs 1.84).

Within the group of injuries occurring outwith the
home, a highly significant difference was evident in
injuries due to accidents on the road (mean injury rate
16.8 vs 5.1 /1000 children, p = 0.002, RR=3.25).
When road accidents were excluded, however, this
difference was no longer present.

Severity of Injuries

Likewise we compared severity of injuries between
the most deprived and least deprived areas (Figure 2).
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The rates for mild injuries (38.0 vs 17.0/1000
children, p <(0.001, RR = 2.24) and moderate
injuries (18.5 vs 8.7/1000 children, p = 0.001, RR
=2.12) were significantly higher among children in
the more deprived EDs. This was not true, however,

for injuries classed as severe (3.84 vs 2.51/1000
children, p = 0.38, RR = 1.53).

Since the rate of severe injury was low, we selected
fractures as an objective marker of relatively severe
injury - i.e. some requiring admission, but all
in need of some follow up. The rate of fractures
differed significantly between the two groups (8.0 vs
3.6/1000 children, p = 0.04, RR = 2.24). There was
norelationship between the presence of a fracture and
the cause of injury — likely due to small numbers.

DISCUSSION

Economic Deprivation and Injury Rates

We found a statistically significant correlation
between economic deprivation and rate of injury.
For further work, we compared directly the most
deprived areas with the least deprived. By comparing
an average injury rate for the 20 most deprived EDs
with that in the 20 least deprived, we confirmed the
previously noted correlation between economic
deprivation and injury rate, with a relative risk of
injury of 2.14 <(P0.001) for the most deprived over
the least deprived districts.

The most recent population figures available were
mid-census estimates dating from 1996, and were
thus 5 years older than the actual injury data.
This anomaly might be sufficient to explain our
findings only if the number of under-12 year olds
had dramatically increased in the most deprived
areas between 1996 and 2001. This would lead to
an underestimate of the number of children in these
more deprived areas and a falsely high estimate of
injury rates. Conversely, if the number of children
in the less deprived areas had declined significantly,
this could result in a similar bias. Within the context
of the area under study, we are unaware of evidence
to support either of these putative demographic
trends.

Our findings accord with other literature on this
topic. They were, for example, comparable to those
of Hippisley-Cox et al,11 who found the difference
in injury-related paediatric hospital admissions
between the 20% most deprived electoral wards
comparedto the least deprived to be highly significant
(RR=1.96).

Causes of Injury

We compared rates of injury due to each cause or
mechanism of injury between the most and least
deprived EDs (Table). For all causes of injury except
the miscellaneous category, the rate was higher in
the more deprived areas. For several categories,

Comparison of Injury Severity
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Fig 2. Injury Severity compared between Most and Least Deprived Areas.
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the relative risk of injury due to the specific cause
exceeded 2.0. Although statistical significance was
not reached for the majority of causes, this probably
reflects the small numbers involved.

In the study by Hippisley-Cox et al,!' six causes
of injury were shown to be significantly associated
with deprivation: pedestrian injuries (RR = 3.65),
burns and scalds (RR = 3.49), ingestion of toxic
substances (RR = 2.98), bicycle-related injuries
(RR = 1.61) falls (RR = 1.53), and other transport
injuries (RR = 1.25). Our findings were consistent
with this much larger study.

Location of Injury

Injuries outwith the home were more strongly
associated with economic deprivation than injuries
within the home, a finding that is accounted for
almost entirely by injuries on roads. This finding
is noteworthy since it identifies a specific location
where inequalities are important in determining risk.
There are many potential factors which may form
the basis for this finding: differential impact of road
safety initiatives across the socioeconomic gradient,
access to safe play areas, and differences in driver
behaviour or alternatively, risk-taking behaviour
by children. This is a challenge for various groups
and professions as diverse as the Department of
Environment and Belfast City Council, the police,
as well as health professionals — not to mention
parents themselves. Moreover, our findings suggest
that greater effort should be focused upon more
deprived areas rather than more generally as might
be the case at present.

Seventy of Injury

We found a strong association with economic
deprivation for minor and moderate injuries.
Statistical significance was, however, not reached
for severe injuries. Although this would suggest
attendance bias as an explanation for our positive
findings, there is little evidence in the literature to
suggest that attendance rates are directly related to
socioeconomic status. Distance from an accident
and emergency department has, however, been
shown to correlate inversely with attendance.'>'¢
Since accident and emergency departments tend
to be located closer to inner city areas than more
affluent suburbs, this is a potential confounding
variable. However, in our study, the most and least

deprived areas were in close proximity (although
the entire area under study could be described as
deprived), and the most likely explanation for the
failure to detect a difference inrates of severe injuries
is therefore the relatively small numbers of injuries
in this category.

On the basis of earlier work in NWB carried out by
one of us (JFTQG), it is known that 77% of injured
children are brought directly to an emergency
department; few of those seen at general practice
required onward referral (4%).!” However, any
attendance bias is likely to apply equally to the
most and the least deprived EDs. In addition, the
severity scale used was somewhat crude. For these
reasons we selected fractures as an example of
more severe injury that because of the degree and
uniformity of symptoms we would expect virtually
100% attendance at casualty, thus further eliminating
possible bias; and in the work just cited, seven of the
eight who sustained bony injury did not gotoa GP but
attended emergency directly.!” A significantly higher
rate of fractures in more deprived areas therefore
gives further credence to the overall finding of higher
injury rates in this socio-economic group.

CONCLUSIONS

This small prospective study based on data collection
every fourth day throughout 2001 demonstrated an
association between socioeconomic deprivation
(as measured using a locally specific index) and
childhood injuries within North and West Belfast. It
identifies a number of causes of injury which show
a particularly strong association with economic
deprivation, particularly those outside the home (i.e.
motor vehicle accidents). These findings suggest
pointers for future research, and further, that injury
prevention initiatives be focused particularly in the
most deprived districts of Northern Ireland.
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Magnetic Resonance (MR) imaging of lumbar spine:

Use of a shortened protocol for initial investigation of degenerative
disease
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SUMMARY

Purpose: To assess the potential use of shortened protocol MRI of lumbar spine in the investigation
of degenerative disc disease in Northern Ireland.

Materials & Methods: Prospective study of 35 patients having MR imaging of lumbar spine performed
during a 12-month period by one consultant radiologist. T1-weighted and T2-weighted sagittal images
of lumbar spine were obtained in all cases, as well as T2-weighted axial images. The detection of
degenerative disc disease by sagittal T2-weighted imaging alone was compared with the diagnostic
information obtained by combined use of axial T2 and sagittal T1 and T2 images.

Results: Incomparison with the full protocol, the shortened protocol had 100% sensitivity and 100%
specificity in detecting loss of disc hydration and loss of disc height. In the detection of disc prolapse,
the sensitivity was 87% and the specificity was 91% using the shortened protocol. The sensitivity
was 35% for detection of thecal sac indentation, and 33% for nerve root encroachment. Therefore,
the shortened protocol had high sensitivity and specificity in the detection of disc degeneration and

prolapse, but was less sensitive in the detection of nerve root or thecal sac encroachment.

INTRODUCTION

Degenerative disease of the lumbar spine is a
common cause of low back and lower extremity pain.
Patients presenting with these symptoms often have
imaging studies performed to determine if there is
a significant structural abnormality in the lumbar
spine. Plain film examination of the lumbar spine is
the usual initial imaging technique but provides only
limited diagnostic information.' Myelography-based
examinations have largely beenreplaced by magnetic
resonance imaging (MRI) and computed tomography
(CT). MR imaging has a high degree of accuracy
indelineating disc abnormalities and demonstrating
whether neural tissue is compressed. Figure shows
a selected image from a sagittal T2-weighted MR
sequence, demonstrating loss of hydration of the
L415 disc due to degenerative disease.

Magnetic resonance scans of lumbar spine form
a substantial proportion of MR examinations
performed in many centres.? Despite advances
in scanning techniques, MR imaging requires
relatively long scan times, limiting the number of
examinations which can be performed. A study
performed by Robertson et al indicated that a rapid
MR protocol was anaccurate screening investigation
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Figure Selected image from sagittal T2-weighted MR
sequence of lumbar spine.

for lumbar spondylosis.! The aim of our study was
to determine the potential application of shortened
protocol MR in local clinical practice, in light of
the recent expansion of MR facilities in Northern
Ireland. If sufficient diagnostic information can be
obtained with a shorter acquisition time, it would
be possible to image a larger number of patients and
reduce waiting times.

METHOD

This was a prospective study of 35 sequential
patients having MR examination performed for
suspected lumbar spine degenerative disease over
a 12-month period. Sagittal T1-weighted, sagittal
T2-weighted, and axial T2-weighted sequences were
obtained by standard technique in all cases. The
diagnostic information obtained from the sagittal
T2-weighted sequence was first recorded. The final
report was subsequently compiled by interpretation
of all 3 sequences. Comparison was therefore made
between the diagnostic information obtained by the
full protocol and the proposed shortened protocol

© The Ulster Medical Society, 2005.

of sagittal T2-weighted images only. All scans
were interpreted by one consultant radiologist.
The presence of disc prolapse was assessed at
each of 5 intervertebral levels, ie 1.1/2, L2/3, L3/4,
L4/5, L5/S1. In addition, the following items were
assessed as present or absent — loss of disc height,
loss of disc hydration, annular disc tears, nerve root
encroachment, and thecal sac indentation.

Patients were imaged using a 1.5 tesla Philips Intera
system. The sagittal T1-weighted sequence was
performed using TR 400 ms, TE 11 ms, matrix 512 x
384, slice thickness 4.4 mm, interslice gap 0.4 mm,
field of view 325 mm, acquisition time 4 min 24 sec.
The sagittal T2-weighted sequence was performed
using TR 3500 ms, TE 120 ms, matrix 512 x 384,
slice thickness 4.4 mm, interslice gap 0.4 mm, field
of view 325 mm, acquisition time 3min 54 sec. The
axial T2-weighted sequence was performed using
TR 2500 ms, TE 120 ms, matrix 512 x 384, slice
thickness 4.0 mm, interslice gap 0.4 mm, field of
view 225 mm, acquisition time 4 min 52 sec.

RESULTS

The mean age of the patients studied was 54.5 years
(standard deviation 18.1 years), with male: female
ratio 0.84. Five disc levels were assessed for each
of the 35 patients, yielding 175 disc evaluations in
all. The sensitivity and specificity of the shortened
protocol was calculated using the detailed protocol
as the reference standard. In comparison to the

TaBLE 1

Sensitivity and specificity of shortened protocol

for various parameters.
Sensitivity Specificity
% %
Loss disc height 100 100
Loss disc hydration 100 100
Annular disc tears 73.7 100
All disc prolapses 86.7 90.8
Central prolapse 87.5 90.4
Lateral prolapse 40.0 100
Thecal indentation 353 100
Nerve root encroach ~ 25.0 100
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TaBLE 11

Detection of all types of disc prolapse

TaBLE IV

Detection of lateral disc prolapse

Positive on Negative on

Positive on Negative on

full protocol  full protocol Sfull protocol  full protocol
Positive on 39 12 Positive on 4 0
shortened protocol shortened protocol
Negative on 6 118 Negative on 6 165
shortened protocol shortened protocol

full protocol, the shortened protocol had 100%
sensitivity and 100% specificity in detecting loss
of disc hydration and loss of disc height (7able I).
For annular disc tears, the sensitivity was 73.7%
and the specificity was 100% (Table I).

Table II shows the detection of all types of disc
prolapse by the full and shortened imaging protocols.
The detailed protocol demonstrated a total of45 disc
prolapses in the group of 175 discs evaluated. 39
of the 45 prolapses were detected on the shortened
protocol, while 12 discs declared prolapsed on the
shortened protocol were found to be normal on the
full protocol. This resulted in sensitivity of 86.7%
and specificity of 90.8% for the shortened protocol
in the detection of all types of disc prolapse.

Of the 40 central disc prolapses found on the full
protocol, 35 were detected on the shortened protocol
(TableIII). The calculated sensitivity was 87.5% and
the specificity was 90.4% in the detection of central
disc prolapses. Table IV shows the detection of lateral
prolapse of intervertebral discs. A total of 10 lateral
disc prolapses were detected using the full protocol,

TasLE III

Detection of central disc prolapse

Positive on Negative on

Sfull protocol  full protocol
Positive on 35 13
shortened protocol
Negative on 5 122
shortened protocol

four of which were seen on the shortened protocol.
The sensitivity was 40.0% and the specificity was
100% for the shortened protocol in the detection of
lateral disc prolapse.

CONCLUSIONS

The shortened protocol would be a suitable initial
investigation for suspected degenerative disc disease,
in view of the short acquisition time required. More
detailed imaging would be indicated for patients
with significant abnormality on the shortened MR
examination. Initial investigation by MR would
reduce radiation exposure incurred in lumbar
spine radiographs and provide greater diagnostic
information.

The detailed protocol detected 17 prolapsed discs
which were causing thecal sac indentation, with only
six of these discs detected by the shortened protocol.
The shortened protocol therefore had sensitivity of
35.3% and specificity of 100% in the detection of
thecal sac indentation. Of the four discs causing
nerve root encroachment on the detailed protocol,
one was detected on the shortened protocol. The
sensitivity was 25.0% and the specificity 100% for
nerve root encroachment by prolapsed discs.

DISCUSSION

The shortened protocol was reliable in the detection
of disc degeneration, with high sensitivity and
specificity for loss of disc height and loss of disc
hydration. The shortened MR imaging protocol was
mostly reliable in visualising annular disc tears,
with sensitivity of 73.7% and specificity of 100%.
In the detection of all types of disc prolapse, the
shortened protocol was relatively accurate with
sensitivity of 86.7% and specificity of 90.8%. In
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particular, the shorter examination was reliable in
visualising central prolapse, the most common type
of intervertebral disc prolapse in the study. However,
the shortened protocol was less satisfactory in
detecting lateral disc prolapses, with sensitivity of
40%. The sensitivity of the shorter MR examination
inthe detection ofthecal sac indentation (35.3%) and
nerve root encroachment (25%) was also relatively
low, although specificity was 100%.

Overall, the shortened protocol for MR imaging of
the lumbar spine was satisfactory in assessing disc
degene<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>