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Carotid artery stenting is not yet ready to replace endarterectomy
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Carotid endarterectomy is currently the most effective
intervention to prevent stroke in patients with recent
symptoms of carotid stenosis.1 2 It also prevents future
stroke in younger patients (under 75 years) who have not
yet had symptoms, as long as the risk of stroke and death
from surgery is not more than 3%.3 4
Patients naturally prefer carotid artery stenting to open
surgery, but stenting has not been shown to be acceptably safe in clinical trials. Carotid endarterectomy has
been in widespread use for more than 50 years, but
carotid artery stenting is a more recent development.
In the linked systematic review, Meier and colleagues
assessed the short term safety and intermediate term
efficacy of carotid endarterectomy versus carotid artery
stenting. They found that the short term (30 day)
hazards of stroke and death after stenting in recent trials
of symptomatic patients have improved but are not yet
as good as those seen after surgery.5 In the intermediate
term, the two treatments did not differ significantly for
stroke or death (hazard ratio 0.90, 95% confidence
interval 0.74 to 1.1).
In the most recent trial included in the systematic
review, the International Carotid Stenting Study (ICSS),
surgery was significantly less likely than stenting to
cause stroke, myocardial infarction, or death (5.1% v
8.5%; odds ratio 0.57, 0.39 to 0.85). A subgroup analysis in five centres found more new ischaemic brain lesions
after stenting (46% v 14%; odds ratio 5.2, 2.6 to 10.5),
and about half of these new lesions were still present on
follow-up scanning six weeks later.6
Results from the remaining trial in symptomatic people,
CREST (Carotid Revascularisation Endarterectomy versus
Stenting Trial) are expected in 2010. An interim systematic review recommends that patients should continue to
be stented only within the context of a clinical trial.7
Longer term follow-up (two to 10 years) after successful
carotid artery stenting and carotid endarterectomy indicates that the procedures are equally effective in preventing stroke. Arterial restenosis seems to be more likely after
stenting, but it is rare to develop associated symptoms.
A learning curve exists for stenting, and a consensus
of European stenting specialists reported that experience with at least 150 procedures was needed before
the operator could be considered safe. Several earlier
trials analysed in this article do not compare like with
like—some stenters had very little experience, but surgeons generally had much more. As time has passed,
results of stenting have improved and the gap in results
has narrowed, but currently it is recommended that only
people with experience should perform carotid artery

BMJ | 27 february 2010 | Volume 340 				

stenting and train others, and that they should do so
within the confines of clinical trials.8
Although people who perform stenting are now more
experienced and the devices have improved, practical difficulties still make stenting hazardous for symptomatic
patients. Emboli from symptomatic plaques are common
and “embolic protection devices”—expensive umbrella-like
catheter systems—were developed to trap emboli released
during stenting and balloon angioplasty. Considerable skill
and judgment are needed to pass a catheter beyond the
symptomatic plaque and position the device, because more
emboli are released until the device is safely in place and
open. Despite their name, there is no level 1 evidence that
the widespread use of these devices is definitely beneficial. They were optional in the German SPACE trial, where
results of carotid artery stenting and carotid endarterectomy were similar, and although they were eventually
made compulsory in the French EVA3-S trial, they were not
shown to offer any additional stroke protection. It would
take a trial of many thousands of patients in whom EPDs
could be used to determine whether they were of definite
benefit.
As trial data accumulate carotid artery stenting still
looks hazardous for symptomatic patients. The attraction of using stents rather than surgery in asymptomatic
patients (no symptom, no incision) is obvious, but the balance between early risk and longer term benefit is unclear.
For asymptomatic patients undergoing carotid endarterectomy, a procedural risk of stroke or death above 3% would
be unacceptable because the longer term net benefit (6%
absolute risk reduction for stroke over the next five years)
would be lost.3
Worldwide, many more carotid artery stenting and
carotid endarterectomy procedures are performed in
patients who have not yet had symptoms than on those
with symptoms and results from large registries have
recently been published suggesting similar short term
hazards of procedure related stroke and death (2.9%,
2.4% to 3.4%) in patients under 80 years of age.9 Stenting an asymptomatic plaque might be more appropriate
than open surgery, but evidence is needed. The current
Asymptomatic Carotid Surgery trial, ACST-2, is comparing stenting and surgery in a randomised trial of at least
5000 patients.10
The natural course of carotid arterial disease is changing, and data from surgical trials of 10-20 years ago may
be less relevant today1 2 because aspirin and other antithrombotic drugs are routinely prescribed (especially in
symptomatic patients), blood pressure control is better,
and lipid lowering treatments are effective. The SPARCL
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trial and the Cholesterol Treatment Trialists’ Collaboration found that high doses of statins reduced vascular
events including ischaemic stroke by around 30%.11 12
Good medical management leads to longer survival,
and—although heart attack and stroke are still common
causes of death—the remaining risk of stroke may be further reduced by appropriate carotid intervention.
The case for stenting symptomatic carotid stenosis has
not been proved, and when intervention by experienced
operators is planned and both procedures are feasible,
then randomisation between carotid endarterectomy and
carotid artery stenting is still ethical. The asymptomatic
carotid stenotic plaque may prove more appropriate for
stenting, but only time and a large randomised controlled
trial will tell.
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In a study reported in this issue, James and colleagues
assess whether a new test, the UK Clinical Aptitude Test
(UKCAT), improves the selection process for school leaver
applicants to medical (and dental) schools.1
Doctors, of whatever specialty calling, need specialist medical knowledge and a complementary palette of
skills and personality traits if they are to be professionally
competent. Regardless of the specialty—surgeon or psychiatrist, general practitioner or pathologist—most would
agree on what basic skills and traits doctors should have;
conversely on what traits, attitudes, and behaviours that
they should not possess. Any competency list for a generic
medical practitioner should comprise excellent academic
ability, good cognitive skills, and the ability to use academic knowledge appropriately in quantitative, verbal,
and spatial domains. Practitioners should also have well
developed decision making skills, professional integrity,
highly developed moral standards, and excellent interpersonal skills, in addition to being accomplished and confident communicators who can empathise with patients.
They must be able to function professionally when under
stress, have a good measure of self control, and not be
prone to taking inappropriate risks in a practice setting.
Their mental resilience and emotional stability must be
high. We are not talking about a superhero, we are talking about the doctor we would all like to see when we
are sick.

Medical school training—that five or six year period
between school or university and entry to professional
practice—can give the future doctor the basic knowledge
required, and foster their skills for updating that knowledge to ensure continued academic competence. It can
also teach or nurture the development of some of the
other skills and attitudes in the competency list. But it
is unreasonable and unrealistic to expect that medical
education can do it all, particularly if the student doesn’t
have the right attitude or psychological constitution, or—
worse—if they have any of a range of negative traits.
Acceptance of this line of thought must lead us to
acknowledge that we should take particular care in selecting medical students—future medical practitioners—basing
our choice on a range of criteria that reflect the picture of
the generic good doctor. Generally, we haven’t done this
very well—for the past several decades in the United Kingdom the main selection criterion has been previous academic achievement tempered only mildly by assessment of
some personal qualities by interview and reading between
the lines of a candidate’s personal statement and his or her
referee’s report. This is not to say that the result has been
all bad: most of those who enter medical school graduate
as doctors and develop into practitioners who are a credit
to the profession and are well regarded by, and of immense
benefit to, their patients. But on the negative side, there
has always been a small proportion of individuals who
BMJ | 27 february 2010 | Volume 340

should not have been accepted into medical school. There
are those who during their studies cause their teachers and
mentors continual concern for a range of reasons other
than academic progress,2 and those whose psychological
stamina is insufficient to meet the demands of medical
school training or clinical responsibility.3 4 After graduation, inadequate and unprofessional doctors are regularly
identified by patients,5 and the published “restriction to
practise” statistics of the General Medical Council show
that many complaints are justified.6
Another problem with a selection method based principally on academic achievement is the pronounced difference between the medical school population and the
population at large, which is important in the context of
doctors being representative of the community they serve.
As described in the study by James and colleagues, which
mirrors earlier findings,7 medical students selected predominantly on their A level grades are mostly white, from
the highest socioeconomic group, and have been educated
at independent schools or grammar schools. It is no surprise that those who go to better schools get better A level
results and thus have a better chance of entering medical
school.
James and his colleagues’ study focuses on whether
a new selection instrument, the UKCAT, adds value to
the selection process for medical students, in particular
whether it reduces socioeconomic biases. The answer is
“yes” and “no.” On the no side, the data indicate that the
same biases remain if selection decisions are based on
UKCAT scores rather than A level grades. On the yes side,
the UKCAT measures cognitive abilities—intellectual skills
independent of academic knowledge—which are indeed
important in the context of the generic good doctor.
Measuring cognitive ability is a step in the right direction, but it doesn’t tackle “widening participation”—the
admission of people from lower socioeconomic groups or
those whose education has been compromised by attending poorer schools. And neither does UKCAT yet provide
selectors with information on the non-cognitive characteristics and personal qualities that are fundamentally
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essential (and those that are undesirable) in the generic
good doctor. This challenge remains for the future. Two
recently published articles—one in an academic journal,8
the other a commentary in the New York Times,9 may stimulate moves to reach this particular “future” sooner rather
than later. These articles advocate, and provide, some
compelling evidence for adopting the selection criteria for
medical students implied above.
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In November 2009, in response to several high profile sex
offences committed against children, Polish President
Lech Kaczynski signed a law allowing for the compulsory treatment of some sex offenders with antiandrogenic
drugs, commonly referred to as chemical castration. Following a sexual killing carried out by a repeat sex offender
in France, the French National Assembly is considering
legislation that would make chemical castration mandatory for some sex offenders. Laws in several American
states allow compulsory medical treatment of offenders
who have committed serious sex offences. Chemical, as
well as physical, castration of sex offenders takes place
in psychiatric hospitals in the Czech Republic under the
legal framework of “protective treatment.” Meanwhile, in
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England the Department of Health is supporting an initiative to facilitate the prescription of drugs on a voluntary
basis for sex offenders in the criminal justice system.1
Demand for the prescription of antiandrogens or physical castration for sex offenders is a common reaction by
lawmakers and politicians when a high profile sexual
crime is committed. Although castration is ostensibly
for public protection, it also carries with it a sense of
symbolic retribution. Whether medical or surgical, the
procedure requires the participation of doctors, and
this gives rise to questions regarding the basis of medical involvement. Some people argue that not only does
medical input in these cases straddle the border between
treatment and punishment,2 but that it also shifts the
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doctor’s focus from the best interests of the patient to one
of public safety.
Antiandrogenic drugs and physical castration undoubtedly reduce sexual interest (libido) and sexual performance,3 and they reduce sexual reoffending. Physical
castration of sex offenders was carried out in several European countries in the first part of the 20th century, and
although morally dubious and not always targeted at high
risk cases (many of those castrated were homosexual, mentally ill, or learning disabled), recidivism rates of less than
5% over long follow-up periods are invariably reported,
compared with expected rates of 50% or more.4
Studies of the use of antiandrogenic drugs report similar
efficacy,5‑7 and a large meta-analysis of treatment in sex
offenders found that “organic” interventions (surgical castration and hormones) reduce recidivism much more than
any other treatment approach (although the authors found
that nowadays drugs are usually used alongside psychological treatment).8 Double blind placebo controlled studies of antiandrogens are virtually absent because of the
practical difficulties of carrying them out (among other
things, it is not easy to convince an ethics committee of the
wisdom of giving placebo to dangerous offenders), but the
evidence supports the efficacy of these treatments.
It is not surprising that antiandrogens have such a big
effect on the risk of sexual offences. Regardless of the
strong psychological factors that contribute to sexual
offending, at its root lies the pressure exerted by sexual
drive and sexual arousal, mediated by biological mechanisms dependent on testosterone. The main drugs used
are cyproterone acetate (in the United Kingdom, Europe,
and Canada); medroxyprogesterone (in the United States);
and increasingly the more expensive but possibly more
potent gonadotrophin releasing hormone agonists such
as leuprolide, goserelin, and tryptorelin.9 10 Although
these drugs act in different ways, they all reduce serum
testosterone concentrations in men to prepubertal values.
Castration, however—whether chemical or physical—is
associated with serious side effects, including osteoporosis, cardiovascular disease, metabolic abnormalities, and
gynaecomastia. Physical castration is mutilating and irreversible, and it carries the potential for serious psychological disturbance, although some offenders request it
nonetheless.11
Given the risk to the individual’s health, is there a clear
medical rather than social reason for prescribing powerful drugs, let alone carrying out such a drastic surgical
procedure? Part of the problem lies in the poor diagnostic
conceptualisation of the sexual deviations, with DSM-IVTR (Diagnostic and Statistical Manual of Mental Disorders,
fourth edition, text revision) and ICD-10 (International Classification of Diseases, 10th revision) definitions dominated
by notions of the unconventional nature of the drive, rather
than its psychological or physical characteristics. When the
intensity or ability to control sexual arousal is the presenting feature—whether it manifests as frequent rumination
and fantasy or strong and recurrent urges—then treatment
directed towards the biological drive makes sense. Treatment protocols can then be based on the medical indication
(remembering that drugs other than the antiandrogens,
such as selective serotonin reuptake inhibitors, can also

be effective, particularly when sexual rumination is the
presenting problem12) rather than on risk.
When drugs work the clinical effect is often dramatic,
with offenders reporting great benefit from no longer being
preoccupied by sexual thoughts or dominated by sexual
drive. These drugs can also allow offenders to participate
in psychological treatment programmes where previously
they may have been too distracted to take part. Given the
transparency of benefits and risks, there is no obvious
reason why an offender should not be able to make an
informed choice about drugs. Some argue that freedom
of choice is lost in instances where long term detention is
the only alternative to drugs,2 but it is not clear why this
should not be part of the person’s calculation. Indeed, preventing this choice may condemn men to years of further
imprisonment.
Overall, it probably makes most sense for medical treatment to be viewed as part of a wider package of care and
supervision, dependent on the individual’s consent but
with no decisions wholly dependent on compliance. In
this context, the doctor does not assume responsibility for
public safety but contributes to it by helping the offender
to tackle those factors that make him more likely to
reoffend.6 Physical castration as part of a rehabilitative
strategy may even have a place, although the observations
of the Council of Europe’s committee for the prevention of
torture (www.cpt.coe.int/documents/cze/2009-08-inf-eng.
pdf) should not be overlooked given the significant risk of
human rights abuses, with individuals acquiescing rather
than consenting in the belief that it is the only way to avoid
indefinite confinement.
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Evidence is lacking on the management of polymyalgia
rheumatica.1 The recent guidelines published by the British Society for Rheumatology (BSR) and the British Health
Professionals in Rheumatology (BHPR) are a brave attempt
to give some structure to the diagnosis and treatment of this
condition.2
Polymyalgia rheumatica is one of the most common
inflammatory rheumatic diseases in elderly people. It is
characterised by pain and stiffness, usually of sudden
onset, affecting the limb girdle areas (shoulder and hip),
neck, and torso.3 Its prevalence in people aged over 50 is
about 700 per 100 000.4 It has many non-specific features
and a wide differential diagnosis. No “gold standard” diagnostic test is available, so the diagnosis is often made on
clinical grounds. This can lead to diagnostic error.
Polymyalgia rheumatica is managed mainly in primary
care but also in secondary care by rheumatologists and
other specialists.5 It is one of the most common indications
for long term steroid use in the community, accounting for
22% of prescriptions.6 Despite being so common, there is
surprisingly little sound evidence from randomised controlled trials on which to base diagnosis and management.
The new guidelines are aimed at healthcare practitioners
in primary and secondary care, and they are intended to be
used in the evaluation of patients with new symptoms of
proximal bilateral shoulder or hip pain. A framework for the
subsequent management of patients in primary care with
regard to treatment, monitoring, and indications for early
specialist referral is also outlined.
The guidelines recommend that the diagnosis of polymyalgia rheumatica is based on the presence of the following criteria: the patient is over 50 years of age, duration of
symptoms is longer than two weeks, presence of bilateral
shoulder or pelvic girdle aching, morning stiffness lasting
longer than 45 minutes, and evidence of an acute phase
response. It is crucial to exclude active infection, cancer,
and other inflammatory conditions. Giant cell arteritis
should always be considered because it occurs in 16-21%
of patients with polymyalgia rheumatica.7
The suggested treatment regimen is prednisolone 15
mg for three weeks, which is then gradually tapered. Intramuscular methylprednisolone may also be used. Treatment
usually lasts for one to two years. However, this guidance
should not be regarded as absolute because it is supported
by only grade B evidence.
Response to steroids is widely used as a defining feature
of polymyalgia rheumatica. Vigilant monitoring and evaluation of the response to corticosteroids is recommended, and
in typical cases at least a 70% improvement in symptoms is
expected. The response is assessed after one to three weeks
by evaluating the global response to relevant symptoms
(proximal pain, stiffness), and the diagnosis is confirmed
after four to six weeks.2
Early referral to a specialist is advised in cases with atypical features such as age less than 60 years, chronic onset,
lack of shoulder involvement or inflammatory stiffness, or
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New guidelines are a step forward, but many unanswered questions remain

“red flag” features such as prominent systemic symptoms
(weight loss or night pain). In addition, specialist input
is suggested in patients with a normal or very high acute
phase response and when encountering treatment problems such as lack of response to steroids or contraindications to steroids.2
No other validated international guidelines are available
for the diagnosis and treatment of this condition. Diagnostic
and classification criteria are currently being developed.5 8 9
Clinical and patient oriented outcomes have been defined
but still need validation by good quality trials.
The current guidelines simplify the approach to the
diagnosis and management of patients presenting with
polymyalgic symptoms, although they are not supported
by good scientific evidence—most of the recommendations
are graded at level B or C. Until further research is available,
many unanswered questions remain.
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Two recent meta-analyses of early life influences on the risk of
early onset type 1 diabetes largely confirm what previous studies have shown.1 2 The first found that childhood onset diabetes
is associated with increasing birth weight, equivalent to a 7%
increase in risk for every 1000 g in weight,1 and the second
reported that caesarean section increases the risk by around
20%.2 A third more recent pooled analysis of five cohort studies
and 25 case-control studies provides formal confirmation that
the risk of childhood onset diabetes increases with maternal
age: 5% for each five years of age.3 The studies included were
heterogeneous, so interpreting the results is a challenge.
Why should the age of the mother at delivery influence the
risk of diabetes in the child? There is much speculation, but
the main explanations are that biological programming of
the child is in some way affected by the age of the mother, or
perhaps the father, and that the difference is caused by environmental or social confounders encountered before birth or
in early childhood. Older women may, for example, be more
likely to have complicated pregnancies and require caesarean
section. Statistical adjustment for this and other potential confounders did not, however, affect the outcome in the pooled
analysis described above.3
Other conditions, including childhood cancer, are influenced by maternal age. A recent pooled analysis found an
odds ratio of 1.08 (95% confidence interval 1.06 to 1.10) per
five year increase in maternal age for the 10 most frequently
diagnosed childhood cancers. Possible explanations include
germline mutations (more common in sperm than in oocytes);
alterations in oocyte gene expression as a result of promoter
DNA methylation or age related hormonal changes; more prolonged maternal exposure to environmental carcinogens; and
other unexamined potential confounders.4
In contrast, asthma in childhood seems to be associated
with younger maternal age. A postal questionnaire of 16 000
adults in northern Europe reported an 8% reduction in the risk
of childhood asthma (adjusted odds ratio 0.92, 0.88 to 0.97)
for each five year increment in maternal age, which persisted
after adjustment for known confounders.5 This provides yet
another example of the curious reciprocal association between
type 1 diabetes and atopic disorders. Both have increased in
parallel over the past 50 years, especially in affluent populations of European descent, yet atopy reduces the risk of type
1 diabetes and diabetes reduces the risk of asthma.6 This reciprocity has been explained in terms of the Th1-Th2 paradigm.
Type 1 diabetes is characterised by T helper type 1 (Th1) CD4
positive T cells and the signature cytokine interferon γ, whereas
atopic disorders are characterised by Th2 cells and interleukins
IL-4, IL-5, and IL-13.7 The axis is more complex than initially
believed, but the polarity between Th1 and Th2 disorders seen
at a population level remains highly suggestive.6 7
Infectious disease eliminated up to a third of the children
born to our ancestors within the first few years of life, but recent
generations have faced a much less challenging environment.
One consequence, according to the hygiene hypothesis, is that
an increasing number of children will fail to develop a healthy

“mixed” pattern of immune response and will instead remain
as outliers at either end of the Th1-Th2 spectrum.8 Hence the
parallel rise in both types of immune disorder. But does the age
of the mother influence the immune potential of the child, and
if so, how? Once again we are left clutching at straws.
The rise of childhood type 1 diabetes is largely unexplained.
The increase can be traced back to the middle of the 20th century, if not earlier, with a linear trend and an approximate
doubling time of 20 years.9 10 Prospective studies from birth
confirm the dominant role of HLA associated susceptibility in
conferring individual risk, such that early onset is associated
with the highest risk alleles.11 Paradoxically, it is equally clear
that the global increase in type 1 diabetes must be driven by
as yet unidentified non-genetic influences. To take one example, the increase in childhood type 1 diabetes over the past 50
years has largely been restricted to a subset of the population
with HLA associated susceptibility, yet the ratio of intermediate
to high risk alleles has increased substantially over the same
period, implying that the environment has become progressively more favourable for the development of diabetes.12
Consistent with this interpretation, the increase in childhood
onset diabetes has in some cases been mirrored by a reduced
incidence in young adults, which suggests that we may be witnessing a “spring harvest” of genetically susceptible individuals rather than an overall increase in the lifetime incidence of
type 1 diabetes. In all events, it is clear that the trend for women
to delay their pregnancies into their 20s or 30s has made a
modest contribution towards the rise of childhood onset type
1 diabetes, but is in no way responsible for it.3
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