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FROM THE JOURNALS Edited highlights of weekly research reviews on https://bit.ly/2PLtil8
Amyloid PET scans change
management in dementia
Does amyloid positron emission
tomography (PET) neuroimaging
change the subsequent management
(at 90 days) of patients with mild
cognitive impairment (MCI) or
dementia of uncertain cause? In
this longitudinal study of 11 409
participants with MCI or dementia
of uncertain cause who had a pre-PET management plan,
the PET findings led to a change of plan (starting, stopping,
or modifying drug or behavioural treatments) in just
under two thirds of cases and a change of diagnosis (from
Alzheimer’s disease to non-Alzheimer’s disease and vice
versa) in just under a third. Finessing the diagnosis and
fine tuning management is a step in the right direction, but,
because there’s still no disease modifying treatment that
works for MCI and dementia, it’s of limited value.
! JAMA doi:10.1001/jama.2019.2000

Fruit, grains, and low salt diet important
for good health
What is a suboptimal diet, and does it matter? This
important study has examined the consumption of
major foods and nutrients across 195 countries and tried
to quantify the impact of suboptimal intake on noncommunicable disease mortality and morbidity. The study
was a comparative risk assessment approach that estimates
the proportion of disease specific burden attributable to
each dietary risk factor in adults aged over 25. In 2017,
11 million deaths and 255 million disability adjusted life
years (DALYs) were attributable to dietary risk factors such
as high intake of sodium and low intake of whole grains
and fruit, which is consistent with previous findings.
Detailed conclusions should be taken with a pinch of salt,
as nutritional data are notoriously unreliable and causality
hard to prove. But population level intervention to improve
diet is emerging as the most important factor in improving
global health.
! Lancet doi:10.1016/S0140-6736(19)30041-8

No magic bullet for ME
Myalgic encephalopathy (ME) or chronic fatigue syndrome
(CFS) may be an autoimmune condition. There have been
reports of improvement in symptoms when individuals
with ME/CFS received chemotherapy for lymphoma or
cancer, and an increased risk of B cell lymphoma in elderly
patients with ME/CFS. So does B lymphocyte depletion
with rituximab (a monoclonal antibody to CD20), which
is used in conditions such as rheumatoid arthritis, relieve
fatigue and improve physical activity in people with
ME/CFS? This trial of 151 patients was well designed
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(which is particularly important in a condition such as this
without specific biomarkers) but relied on self referral and
self reported symptoms over two years, with possible recall
bias. Results demonstrated the role of placebo (response
rate 35.1%, adverse effects 18.9%) but were disappointing
for rituximab (response rate 26%, adverse effects 26%).
Few patients in either group showed a major or sustained
improvement, and 10% got worse.
! Ann Intern Med doi:10.7326/M18-1451

Off with the cuffs
Critically ill patients are at high risk
of deep vein thrombosis (DVT) and
are given heparin prophylactically.
Despite that, 5-20% of critically ill
patients still develop a DVT. Does
adding intermittent pneumatic
compression (cuffs around the legs
that fill with air and increase venous
blood flow) for at least 18 hours a
day lower the incidence of DVTs? This study found that
around 4% of 2003 patients admitted to intensive care
units (ICUs) developed a new DVT regardless of whether
they received heparin alone or heparin and compression.
Around 10% developed a pulmonary embolus or any
lower limb DVT, and just over a quarter had died after
90 days. The compression device made no significant
difference to any of the outcomes. I wonder whether ICUs
will abandon the cuffs?
! N Engl J Med doi:10.1056/NEJMoa1816150

Treatments for urinary incontinence in women
Urinary incontinence—and the fear of leaking or smelling
of urine—is a huge, oft ignored, and poorly managed
problem for women. This systematic review of 84 trials
examined non-pharmacological approaches (pelvic floor
exercises or behavioural change) and pharmacological
treatments (drugs that affect bladder and urethral
sphincter function). Most interventions were better than
none, except for hormones and periurethral bulking
agents (such as collagen injections). Behavioural therapy
generally trumps drugs in stress and urge urinary
incontinence. Neuromodulation and α-agonists were more
effective than treatment for stress urinary incontinence.
For urgent urinary incontinence, neuromodulation and
Botox (onabotulinum toxin A) were better than nothing,
and Botox may have been better than neuromodulation.
The quality of evidence is mixed, and potential for harm
differs, so women should be informed and make their own
choice, say the authors. How strange that it still needs to
be said.
! Ann Intern Med doi:10.7326/M18-3227
Ann Robinson is an NHS GP and health writer and broadcaster
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The study

Can treating vitamin D deficiency reduce
exacerbations of COPD?
Vitamin D to prevent exacerbations of COPD: systematic review and meta-analysis of individual
participant data from randomised controlled trials
Jolliffe D, Greenberg L, Hooper R, Mathyssen C, Rafiq R, de Jongh R, Camargo C, Griffiths C, Janssens W, Martineau A
Thorax 2019. doi:10.1136/thoraxjnl-2018-212092. This project was funded by the National Institute for Health Research Health
Technology Appraisal programme (project number 13/03/25)

Why was this study needed?
Chronic obstructive pulmonary disease (COPD)
is one of the commonest reasons for emergency
admission to hospital in the UK and costs the NHS
approximately £1.9 billion annually. It causes 30 000
deaths every year in England.
Vitamin D plays a key role in regulating the body’s
calcium levels and is essential for healthy bones and
muscles. A recent review found that vitamin D may

reduce asthma symptoms and chest infections. The
vitamin is made in the skin from exposure to sufficient
sunlight and can also come from food. However, people
with restricted time outdoors (such as people with
COPD) can have low levels.
This review aimed to find out whether vitamin D can
reduce exacerbations of COPD and to study whether
impacts differ according to patient characteristics.

What did this study do?
This systematic review analysed data from three of the
four randomised controlled trials carried out to date.
Participants in the UK, Belgium, and the Netherlands
were randomly assigned to receive oral vitamin D or a
placebo alongside any COPD treatment. Trial authors
were asked to provide full individual-level datasets,
giving a combined dataset of 469 adults.

The trials included people with mild, moderate,
and severe COPD. Vitamin D doses were not
combined with other supplements and ranged from
30 µg daily for six months to 2500 µg monthly for
one year.
All three trials had a low risk of bias and were
double blind.

What did it find?
When pooling individual-level data for people with low
vitamin D at the start of the trial (less than 25 nmol/L),
those taking a vitamin D supplement experienced
on average 1.2 moderate or severe exacerbations of
COPD in a year (95% confidence interval 0.86 to 1.75),
compared with 2.1 exacerbations in the placebo group
(adjusted incidence rate ratio 0.55, 95% confidence
interval 0.36 to 0.84; 3 trials, 87 adults).
There was no statistically significant effect of vitamin
D supplementation for those with adequate baseline

vitamin D levels (at least 25 nmol/L) (adjusted incidence
rate ratio 1.04, 95% confidence interval 0.85 to 1.27;
3 trials, 382 adults).
When all those who had vitamin D supplementation
were compared with all those who had a placebo,
there was no difference in exacerbation rates (adjusted
incidence rate ratio 0.94, 95% confidence interval 0.78
to 1.13; 3 trials, 469 adults).
Vitamin D did not cause any increase in the proportion
of participants experiencing a serious adverse event.

What does current guidance say on this issue?
Public Health England 2016 guidance advises that
everyone needs 10 µg of vitamin D daily. In the spring
and summer, this can come from sunlight and dietary
sources. In the autumn and winter, people should
consider supplements.
A NICE 2014 guideline on vitamin D for specific
population groups advises that vitamin D levels should
be tested only when a person is at especially high risk of

deficiency, or there is a clinical reason to do so. Prompts
for health professionals to recommend supplements
should be integrated into health and social care
systems.
The NICE 2018 guideline for adults with COPD
does not include advice on vitamin D. It states
that pulmonary rehabilitation programmes
should incorporate nutritional advice.

NIHR Signals provide decision makers
in the NHS, public health, and social
care with the latest important research
from the NIHR and other health
research organisations.
To read the full NIHR Signal, go to:
https://bit.ly/2GMjfLs
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What are the
implications?
In this study, the number
of participants was
small and the number of
exacerbations relatively
low; however, the
results are in keeping
with what is already
known about vitamin D.
That is, it can reduce the
risk of chest infections in
the general population,
especially for those with
low levels.
The supplements are
low cost, but testing
for deficiency also has
resource implications.
Health practitioners
could integrate Public
Health England advice
into services for people
with COPD based on this
evidence. This would
mean most people with
COPD could consider
taking supplements
through the autumn and
winter months.

Vitamin D can
reduce the risk of
chest infections
in the general
population

Competing interests: The BMJ has judged that there are no disqualifying financial ties to commercial companies.
Further details of other interests, disclaimers, and permissions can be found on bmj.com
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10-MINUTE CONSULTATION

A borderline HbA1c result
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Box 1 | Risk factors for diabetes
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A 55 year old white man attends his annual
hypertension review. His glycated haemoglobin
(HbA1c) is 44 mmol/L. He has a body mass index (BMI)
of 31 kg/m2 and his cholesterol is raised.
Pre-diabetes is an umbrella term commonly used to
describe blood glucose levels that are above normal
but below the diagnostic threshold for diabetes.1 In
practice this is most commonly where a patient’s glycated
haemoglobin (HbA1c) value is between 42 and 48 mmol/L,
but it also encompasses impaired fasting glucose and
impaired glucose tolerance. The term “pre-diabetes” is
the subject of much debate, with some favouring “nondiabetic hyperglycaemia.” This reveals an underlying
tension between a desire to prevent a medical diagnosis
(diabetes) and the potential harms of overmedicalising
people based on laboratory proxies for health.2 In this
article we outline our approach to a consultation with
someone with a borderline HbA1c result.

0.5 HOURS
LEARNING

MODULE
See http://learning.
bmj.com for linked
learning module

The risk of diabetes is increased by the following risk
factors or conditions. Indicative hazard ratios, where
known, are shown in parenthesis.2 A hazard ratio of 2, for
instance, indicates a two times risk of developing diabetes
over a lifetime compared with an individual without this
risk factor.
• Obesity (HR 2-3 for BMI 30 versus BMI 25)4
• People of South Asian and Chinese descent (HR 3-5)
• A history of gestational diabetes (HR 4.6-7)3 5
• Cardiovascular disease (HR 1.2)
• Treated hypertension (HR 1.4 male, 1.5 female)
• Polycystic ovary syndrome (HR 1.4)
• Learning disability (HR 1.3)
• Severe enduring mental illness (HR 1.3)
• Family history of diabetes (HR 1.9 male, 1.7 female)
• Taking an antipsychotic (HR 1.5), corticosteroid
medication (HR 1.3), or statins (HR 1.8)

What you should cover

WHAT YOU NEED TO KNOW
• Using HbA1c thresholds alone will not identify those at greatest
risk of developing diabetes
• Consider other risk factors when assessing an individual’s risk of
developing diabetes
• People at high risk of developing diabetes who are able to engage
with intensive lifestyle interventions can reduce this risk
• Discuss the harms and benefits of screening for diabetes with
patients, particularly if they are unlikely to progress to clinically
meaningful diabetes
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The initial focus of the consultation is to establish the
patient’s individual risk of developing diabetes. This
will enable an informed discussion of that risk and the
options available.
A blood test in isolation will not identify those at
greatest risk of developing diabetes. Those with the
greatest progression rates are people with dysglycaemia
and multiple risk factors for diabetes. These are listed in
box 1. To identify those most at risk use a risk assessment
tool, such as QDiabetes 2018 (box 2).
Ask about
• Cardiovascular history
• Family history of diabetes
• Drug history: are they on antipsychotics
or corticosteroids?
• Diet
• Physical activity
• Alcohol intake
• Smoking status
• Compliance with existing relevant medications
(such as antihypertensive and statins).
Measure
• Body mass index
• Blood pressure.
Establish the person’s attitude towards their health
and ability to change
• Ask about barriers to lifestyle change (home, work life)
• Explore which areas they feel they could change first.
13 April 2019 | the bmj

Box 2 | Using QDiabetes to estimate diabetes risk
QDiabetes incorporates risk factors for diabetes along with the individual’s
most recent HbA1c and/or fasting blood glucose result.3 QDiabetes has been
validated in a UK population and considering multiple demographic and
medical variables. However, it must be remembered that this is an estimate
based on population statistics and should inform, not replace, a personalised
approach to risk assessment.
The patient in the case study has an estimated 30% risk of developing
diabetes in the next 10 years, whereas for a 44 year old white woman with a
BMI of 23 and no risk factors but the same HbA1c, her 10 year risk would be
approximately 4%. The discussion with these patients may contain similar
information, but the risk assessment may give a different emphasis to the
discussion, alter the lifestyle interventions you suggest, and influence how
frequently she monitors her HbA1c.
Risk assessment tools may also be used at a population level to help GPs and
commissioners identify people who are at greatest risk to enable HbA1c testing
and targeted interventions.

P

HOW PATIENTS WERE INVOLVED IN
THE CREATION OF THIS ARTICLE
We discussed this article with a patient who had recently
received a diagnosis of pre-diabetes. Her contribution
highlighted how patients respond differently to being told
they have pre-diabetes—for some this can be a negative
experience, but others can make positive lifestyle changes.
The article reflects this in its emphasis on the need to take
an individualised, person centred approach to consultations
EDUCATION INTO PRACTICE
• How do you choose whether to offer a HbA1c test?
• Do you talk to patients about HbA1c screening and its
implications before testing?
• How does your practice help patients with a borderline HbA1c
reduce their risk of developing diabetes?

What you should do
Explain that the sugar levels in their blood
are higher than normal, but that they
don’t have diabetes. If this continues, or
increases, then they will be more at risk
of serious medical problems including
diabetes, but also heart disease and stroke.

Discuss how to modify risk factors
Enabling the patient to modify the risk
factors that have been identified is the most
important message of the consultation.
Motivational interviewing techniques may
be useful in empowering change.6
• Discuss diet and exercise
recommendations, as appropriate.7 Offer
support and encouragement as they
consider what changes that they could
make.8
• Lifestyles develop over a lifetime, so
acknowledging how challenging it can be
to change these can be helpful.
• Socioeconomic factors can heavily
influence people’s ability to alter their
lifestyles. These may include debt,
low income, social support, housing
problems, local crime rates, availability of
healthy food, and culturally appropriate
exercise options.
• Some interventions might not be
culturally appropriate for certain ethnic
groups. For example, south Asian ethnic
groups may not find Western designed diet
and exercise options culturally feasible.9
Lifestyle interventions
Lifestyle interventions may include one
to one or group dietary and exercise
interventions that will vary locally. In
England, the NHS Diabetes Prevention
Programme aims to enable behaviour
the bmj | 13 April 2019

Enabling the patient to modify the
risk factors is the most important
message of the consultation
change delivered as multiple group
based sessions over a minimum period
of nine months. It is due to report its
outcomes in 2021.10
People who fully engage with lifestyle
interventions may be able to reduce
their risk of developing diabetes.11 12 The
more intensive and greater the length of
lifestyle interventions, the greater the
reduction in diabetes risk.12 For example,
the seminal trial US Diabetes Prevention
Programme consisted of 16 one-to-one
sessions delivered over 24 weeks, followed
by monthly individual reviews and group
sessions.13 They enrolled 3234 people
with impaired glucose tolerance, who are
at higher risk of developing diabetes than
those with an elevated HbA1c.14 It found
a relative risk reduction in progression
to diabetes of 58%, with an average
intervention duration of 2.8 years.15 Real
world interventions such as the NHS
Diabetes Prevention Programme are far
shorter and less intensive and therefore are
likely to be less effective.

Is medication indicated?`
For those who are unable to change their
lifestyles, who are at very high risk of
developing diabetes, metformin is a potential
option as it does reduce the risk of developing
diabetes (relative risk reduction of 26%12
while taking metformin). However, this has
to be offset by increased medicalisation of
the patient and, in our opinion, should be
reserved as a second line option.

Progression to diabetes
Overall, approximately 5-10% of people
with pre-diabetes will progress to
diabetes on an annual basis.16 However,
it is important to stress that people do
not progress linearly from pre-diabetes to
diabetes. Some people may have a slightly
elevated HbA1c for several years before
developing diabetes, and many people with
pre-diabetes will never develop diabetes.
Individuals with a higher baseline HbA1c
and those who are older, have a raised BMI,
or are of Asian ethnicity have an increased
risk of progressing to diabetes.17
Consider cardiovascular risk
Pre-diabetes is an independent risk factor
for cardiovascular disease.18 Quantify
this risk using a cardiovascular risk tool
(such as QRISK3), and manage other risk
factors accordingly.
When to re-test?
The National Institute for Health and
Care Excellence19 recommends re-testing
for diabetes annually, but this should
be tailored to the individual’s risk and
preferences.
Women who have a history of gestational
diabetes should be offered annual blood
testing to monitor for pre-diabetes or
diabetes20 and support to maintain a
healthy lifestyle.
Competing interests: The BMJ has judged that there are no
disqualifying financial ties to commercial companies. The
authors declare the following other interests: Eleanor Barry
is supported by an NIHR Doctoral Research Fellowship (DRF2017-10-024) and Samuel Finnikin is in receipt of a Clinical
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Chiari malformations
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Chiari malformations are a heterogeneous group
of hindbrain anomalies. Most common are Chiari 1
and Chiari 2 malformations and they are the focus of
this review.
These are rare conditions, but symptoms may impair
quality of life in both adults and children.1 The diagnosis
is often delayed or missed as symptoms may be mistaken
for other neurological conditions or attributed as
psychogenic.2 Although some patients improve after
surgery, others experience lifelong symptoms, progression
of deficits, need for re-operation, and complications.
Non-specialists can play an important role in early
diagnosis and referral, counselling, and supporting long
term care for these patients.

0.5 HOURS

What are these malformations?
The table and figure 1 compare Chiari 1 and 2 malformations.
Chiari 1 malformation (CM1) is characterised by the descent of
the cerebellar tonsils through the foramen magnum. Chiari 2
malformation (CM2) is usually detected at birth, almost always in
association with myelomeningocele (a form of open spina bifida).
In both CM1 and CM2, crowding at the foramen magnum
may impair the flow of cerebrospinal fluid between the brain
and spine, causing fluid collection within the central canal of
the spinal cord (syringomyelia) or medulla (syringobulbia) or
hydrocephalus.
Comparison between the Chiari 1 and Chiari 2 malformations
Hindbrain structures
herniating caudally
Hydrocephalus
Age of presentation
Association with
spinal dysraphism
(myelomeningocele)

Chiari 1 malformation
Cerebellar tonsils
Uncommon
Childhood or early adulthood
Uncommon

Chiari 2 malformation
Cerebellar tonsils and vermis,
medulla and fourth ventricle
Very common
Infancy or childhood
Almost always

Normal

WHAT YOU NEED TO KNOW
• Chiari malformations generally share the feature
•

•

•
•

of the hindbrain protruding through the foramen
magnum and into the spinal canal
Chiari 1 malformation (CM1) typically presents
in childhood or early adulthood with head,
neck, or back pain, fatigue, poor memory, and
neurological symptoms. Up to a quarter of patients
have no symptoms
Suspect Chiari 2 malformation (CM2) in infants
with myelomeningocele. It may be diagnosed
antenatally on ultrasound scan. Around 1 in 5
children will have associated symptoms
Refer patients with a confirmed or suspected
diagnosis to a neurosurgeon
Surgery may be considered in patients with
significant or progressive symptoms

Chiari 1 malformation

Chiari 2 malformation

Syringomyelia

Hydrocephalus

P

HOW PATIENTS WERE INVOLVED IN THE CREATION OF
THIS ARTICLE
We asked a representative of the Ann Conroy Trust what
all doctors should know about the Chiari malformations.
Some patients may not have their symptoms taken seriously
and may be misdiagnosed for several years. Patients have
reported variable and conflicting information. We have
emphasised the role of non-specialists in early diagnosis and
referral. We are grateful for this input.
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Downward displacement
of cerebellar tonsils

Beaking of
tectal plate

Downward displacement
of the cerebellum, brainstem,
and fourth ventricle

Fig 1 | Key anatomical
features of the
Chiari 1 and Chiari 2
malformations
13 April 2019 | the bmj

Visual summary

Chiari 1 malformations: common symptoms

A Chiari malformation can cause pressure on the brainstem and/or spinal cord or can disrupt the flow of cerebrospinal fluid.
Patients with Chiari 1 malformations (CM1) can present at any age, with a wide range of different symptoms. This graphic
presents patient reported symptoms present in a series of 364 patients with CM1 with (n=126) or without (n=238) syringomyelia.*

General
symptoms

Ocular
symptoms

Otoneurological
symptoms

Hindbrain
symptoms

Spinal cord
symptoms
Any spinal
cord symptom

Headache

84%
81%

Any ocular
symptom

78%
Any otoneurological
symptom

74%
65%

Retro-orbital pain
Para- or
hyperaesthesia
Chronic fatigue

59%
58%

Dizziness

57%
Muscle weakness

Visual phenomena

57%
55%

Disequilibrium

52%
Any hindbrain
symptom

52%

Blurred vision

48%
Pressure in ears

46%
Non-radicular pain
Dysphagia

44%
43%

Anaesthesia
Memory
disturbance

40%
39%

Sleep apnoea

38%

Decreased hearing

36%

Neck pain

34%
Hoarseness

31%
Spasticity

30%

Burning dysaesthesia

29%

Tremors

26%

Palpitations

26%

Back pain

24%
Impotence in males

24%

Poor position sense

23%

Poor coordination

23%
Impaired temp
sensation

Diplopia

22%
20%

Vertigo

20%
Trophic
phenomena

Intermittent nausea
and/or vomiting

20%
18%

Facial pain
or numbness

Urinary
incontinence

17%
16%

Throat pain

16%

Oscillopsia

13%
Syncope

13%

Dyspnoea

9%
Muscular atrophy

Field cuts

9%
7%

Hyperacusis

7%
Faecal
incontinence

2%

* From Milhorat TH, Chou MW, Trinidad EM, et al. Chiari I malformation redefined: clinical and radiographic findings for 364 symptomatic patients. Neurosurgery 1999;44:1005–17.
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How do patients present?

What are the risk factors?

Chiari 1 malformation (CM1)
CM1 is mostly congenital and presents in
childhood or early adulthood. The presentation
is diverse. Headache is the most common
presenting feature. It is classically described
as a sub-occipital headache or neck pain
triggered or exacerbated by Valsalva-like
manoeuvres (such as coughing or straining).
The infographic shows the frequency of patientreported symptoms in a series of 364 patients
with CM1. These are possibly an overestimate
as the study included patients undergoing
surgery.2 Between 14% and 21% of people are
asymptomatic and are diagnosed on imaging.4 5
Compression of the hindbrain and upper
cervical spine at the foramen magnum may
result in limb weakness and symptoms of
lower cranial nerve palsy such as dysphagia
and dysphonia. In a retrospective study of
500 children with CM1, 10% had associated
hydrocephalus.6 Syringomyelia, typically
within the cervical cord,7 is seen in 45-75%
of patients with CM1.8 It causes symptoms
attributable to spinal cord compression (see
infographic).2 Chronic untreated syringomyelia
may cause scoliosis (18-42% of patients2 6) and
myelopathy,9 either of which may be the first
presentation of CM1.

The modes of inheritance are not yet understood, but a familial association has
been reported in 3-12% of patients with CM1.2 6 A single centre, retrospective
study of 2813 patients with CM1 found that 12.7% had a hereditary connective
tissue disorder, of which the hypermobility type of Ehlers-Danlos was the most
common (5% of the cohort).15 Acquired CM1 has been reported in patients
with craniosynostosis,16 spinal leak of cerebrospinal fluid,17 lumbar-peritoneal
shunting,18 and repeated or traumatic lumbar puncture.19 Increase in the craniospinal pressure gradient may be responsible.
CM2 is slightly more common in girls than boys.20 21 Both genetic and
environmental factors are involved in the genesis of spina bifida. Low maternal
folic acid levels, maternal obesity, maternal diabetes, and particular medications
(such as sodium valproate), increase the risk.

Chiari 2 malformation (CM2)
CM2 presents at birth, but increasingly is
being discovered prenatally through anomaly
screening. One in five children with CM2 have
symptoms.10 Presentation differs according
to age of symptom onset.11 Infants may have
neurogenic dysphagia (66%) (presenting
as poor feeding, choking, regurgitation,
aspiration pneumonia), vocal cord paralysis
(31%) (causing altered phonation, a hoarse or
high pitched cry), impaired respiratory drive
(38%) (presenting as apnoea or respiratory
arrest), or stridor (38%). Hydrocephalus
is common. In some patients, brainstem
compression develops in later childhood and
has a more insidious progression of symptoms
of myelopathy, syringomyelia, ataxia, and
headache similar to CM1.11 Around one in five
patients with symptomatic CM2 have epileptic
seizures.10
How common are these?
CM1 affects about 24-77 per 10 000 people
based on cohort studies in patients undergoing
brain magnetic resonance imaging (MRI).4-13
The true prevalence is uncertain. There are no
population studies specific to CM2, but US data
indicate myelomeningocele is seen in 3.4 per
10 000 births.14
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What to cover on initial assessment?
Ask carefully about the nature of headaches to
reveal the more typical features of a Chiari related
headache. Consider acquired causes and ask about
medical history for previous lumbar punctures and
associated conditions that predispose to a higher
risk of CM1.
In patients with suggestive symptoms, perform
a full neurological examination including sensory
and cranial nerve examination as it may uncover
more subtle features not volunteered or considered
relevant by the patient. Symptoms and signs of a
myelopathy, particularly in a young patient, should
suggest syringomyelia as a differential diagnosis.
Note any symptoms of raised intracranial
pressure (box, right). Measure and plot the head
circumference in infants and feel the fontanelle for
bulging. Fundoscopy may reveal papilloedema,
although its absence does not exclude raised
intracranial pressure.22

Symptoms and signs
of raised intracranial
pressure
• Headache, typically
constant or progressive,
worse in the morning,
exacerbated by
coughing, straining,
or laughing
• Vomiting
• Visual disturbance (with
or without papilloedema)
• Confusion or coma
• In infants:
– Bulging fontanelle
– Impaired upward gaze
(sunset eye sign)
– Increasing head
circumference

How is the diagnosis confirmed?
Chiari 1 malformation (CM1)
The diagnosis of CM1 is ultimately anatomical and is confirmed on cross-sectional
neuroimaging. If there is clinical suspicion, request an MRI of the brain (fig 2), and
a whole spine MRI if there are symptoms and signs of a syringomyelia.
Tonsillar descent ≥5 mm below the foramen magnum is the conventional
diagnostic threshold, but patients may have symptomatic tonsillar herniation
with more modest descent.24 Be vigilant and open minded regarding the
correlation of clinical presentation and the finding of a Chiari malformation. The
malformation may be an incidental finding that does not explain the patient’s
symptoms, and then an alternative diagnosis should be sought.
Blood tests are not helpful. Lumbar puncture is contraindicated as it may
exacerbate the pressure differential between the intracranial and intraspinal
compartments25 and cause further tonsillar herniation.
Chiari 2 malformation (CM2)
CM2 is diagnosed on antenatal or postnatal imaging. Ultrasonography is
97% sensitive and 100% specific for spina bifida.26 Open spina bifida may be
detected on the dating scan at 12 weeks,27 but the structural cranial features of
CM2 are more reliably detected at the anomaly scan at 20 weeks.28 This early
finding should prompt counselling of the carers by obstetrician, paediatrician,
and neurosurgeon.
13 April 2019 | the bmj

How is it managed?

Fig 2 | Sagittal MRI head images of a patient with Chiari 1 malformation, with
(left) T1-weighted and (right) T2-weighted sequences. Arrows show (1) the cerebellar
herniation and (2) the cervical cord syringomyelia

EDUCATION INTO PRACTICE

Fig 3 | Sagittal T1-weighted MRI of an infant with Chiari
2 malformation showing (1) beaking of the tectal plate
and (2) caudal displacement and compression of the
brainstem

• What clinical features
would make you
consider a Chiari
malformation as a
differential diagnosis?
• How do Chiari 1
malformation (CM1) and
Chiari 2 malformation
(CM2) differ in terms
of associated features,
structural abnormality,
presentation,
investigation, and
management?
• What symptoms and
signs would make you
suspicious of raised
intracranial pressure?

Newborns with a myelomeningocele should be considered to have a
CM2 until proven otherwise. Brain and whole spine MRI, either prenatal or
postnatal, are now routinely used to investigate for myelomeningocele and
CM2 (fig 3). Unlike in CM1—where, other than cerebellar ectopia, the brain
structure is usually structurally normal—other brain malformations are often
seen in CM2.

When to refer?
Urgently refer patients who are acutely unwell, have rapidly progressing
symptoms, or have symptoms or signs of raised intracranial pressure to an
emergency department for admission and imaging.
If you are unsure of the diagnosis on clinical assessment, it is reasonable to
offer outpatient referral to a neurologist to refine the differential diagnosis and
to rationalise imaging. Refer patients presenting with scoliosis to a specialist,
typically within a spinal orthopaedic or neurosurgery department. Such patients
will also require a brain and spine MRI to exclude a CM1 or syringomyelia (found
in 8.3% and 8.4% of children with scoliosis, respectively) or an alternate neuroaxial disease.29
Patients with CM2 are typically followed up and managed in spina bifida
clinics. Previously asymptomatic or minimally symptomatic CM2 patients
presenting with new symptoms or signs should be re-referred to the service
and investigated.
the bmj | 13 April 2019

CM1 is either managed conservatively or
surgically, depending on the severity of symptoms
and the patient’s preferences. There are no current
guidelines or a consensus on management; the
evidence available is suboptimal, and practice
varies widely.30 See online for details on long term
follow-up of patients.
Patients with no or minimal symptoms can
be managed conservatively through regular
follow-up. Providing sufficient and evidence
based information is critical in counselling
patients with Chiari malformations and their
families. Recommend trusted resources, support
groups, and charities such as the UK Ann Conroy
Trust (www.annconroytrust.org/).
There is no convincing evidence to suggest
that life expectancy is shorter in patients with
CM1. With or without surgery, headache can be
troublesome or life-long in patients with CM1.
There is a lack of published data or endorsed
advice specific to the management of Chiarirelated headaches.
Patients with CM2 and associated
myelomeningocele often have considerable
physical disability and incontinence and may
not achieve independence in living. CM2 may
be associated with anxiety and depression,31
attention deficit disorder, and learning difficulties,
each of which will require expert assessment and
skilled care.

Surgical management
Chiari 1 malformation (CM1)—Surgery is typically
offered to patients with significant symptoms
or to arrest the progression of a syringomyelia.
Surgery may prevent the progression of
symptoms and neurological deficits, but it
cannot guarantee reversal of these. Foramen
magnum decompression (also known as
posterior fossa decompression or cranio-vertebral
decompression) is performed with the aim of
increasing space at the foramen magnum to
reduce pressure and to improve cerebrospinal
fluid flow.
Chiari 2 malformation (CM2)—Surgical closure
of the myelomeningocele is usually peformed
within 24-72 hours from birth in a hospital with
a paediatric neurosurgical service. In the US, and
recently now in the UK, the myelomeningocele
may even be repaired in-utero. A ventriculoperitoneal shunt is used to treat hydrocephalus.
Foramen magnum decompression is considered
if the patient becomes symptomatic or develops
a syringomyelia.
Competing interests: None declared
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ENDGAMES
SPOT DIAGNOSIS
A woman with an itchy
hyperpigmentation on her back
A 67 year old woman with a known history of type 2 diabetes
and hypertension visited our general practice because
of an itchy skin patch on her back. It had been there for
several years and had become darker. She did not have
any previously documented dermatological history. On
physical examination, we observed an ill defined, slightly
raised brownish patch, approximately the size of an adult
hand, below her left scapula (figure). She had slightly
reduced sensation over the affected area on contact with
a cotton swab.
What is the most likely diagnosis?
Submitted by Lieke Hondebrink and Wim Opstelten
Patient consent obtained.
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LEARNING

MODULE

answers

SPOT DIAGNOSIS
A woman with an itchy hyperpigmentation on her back

READING

What is the most likely diagnosis?
Notalgia paraesthetica.

For more information see
http://www.bmj.com/about-bmj/
resources-authors/article-types

hypoaesthesia, and/or paraesthesia
in a unilateral distribution in the
mid back in one of the dermatomes
from T2 to T6. These features are
caused by chronic scratching and are
frequently associated with hyper- or
hypopigmentation. Biopsy is not
required.
There is no definitive treatment.
Consider antihistamines, menthol
ointment, topical corticosteroids,
topical capsaicin, gabapentin,
physiotherapy, and physical exercise
for the pain and pruritus. In some cases
the condition persists for more than 20
years.

Minerva pictures are cases which offer
an educational message, and are of
interest to a general medical audience
(see p 81).Please submit as “Minerva”
via our online editorial office (see
bmj.com) and follow our advice on
submitting images. Please provide
two or three sentences (no more than
100 words) explaining the picture,
and send us the signed consent to
publication from the patient. We require
written consent from every patient,
parent, or next of kin, regardless of
whether the patient can be identified or
not from the picture.

LEARNING POINTS
• Consider notalgia paraesthetica
when there is unilateral
hyperpigmentation below the scapula.
• Notalgia paraesthetica is a chronic,
acquired sensory and neuropathy-like
condition that can last for several years.
• Reassure the patient that the
condition is benign and self limiting.

MINERVA WELCOMES
SUBMISSIONS

Notalgia paraesthetica is more common
in women. A case series reported
50-60 years as the mean age of onset.
It is a clinical diagnosis of exclusion.
Differentials include:
• Pityriasis versicolor (scattered,
slightly squamous eruptions, mostly
bilateral, no dermatomal distribution)
• Tinea corporis (reddish, slightly
squamous patch, activity on the edge
of the eruption, central healing, no
dermatomal distribution)
• Cutaneous amyloidosis (bilateral, no
dermatomal distribution)
• Erythema ab igne (direct relation
with heat source, no dermatomal
distribution)
• Cutaneous morphoea (isolated
patches of hardened and thickened
skin, no dermatomal distribution).
Notalgia paraesthetica is
characterised by localised pruritus,
burning, and hyperaesthesia,

If you would like to write a
Case Review or Spot Diagnosis
for Endgames, please see
our author guidelines at
http://bit.ly/29HCBAL and submit
online at http://bit.ly/29yyGSx

For extra material, including patient
outcome, go to bmj.com/endgames
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MINERVA
A reddish brown plaque in the right axilla
A 62 year old woman presented
with a well defined, 4×8 cm, redbrown plaque with a nodule and
erosion in the right axilla which
was occasionally painful and
would bleed. This had grown over
13 years from a pruritic, coin sized
erythematous plaque that was
thought to be eczema. She had
non-tender right sided axillary and
supraclavicular lymphadenopathy.
Biopsy and immunohistochemical
staining confirmed extramammary

Paget’s disease (EMPD) of the axilla.
Computed tomography and positron
emission tomography showed
multiple metastases involving
right axillary and supraclavicular
lymph nodes, the mediastinum,
thoracolumbar spine, ilium, and
bilateral ribs.
Yue-Tong Qian; Dong-Lai Ma
(mdonglai@sohu.com), Peking Union
Medical College Hospital, Beijing, China
Patient consent obtained.
Cite this as: BMJ 2019;365:l1260
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Basal cell carcinoma in
survivors of childhood cancer
People treated with
radiotherapy for a childhood
cancer have a 30 fold increased
risk of basal cell carcinoma
according to a large follow-up
study from the Netherlands
(J Nat Cancer Inst). The
cumulative incidence of this
skin cancer in the 40 years
after radiotherapy reached
19%—compared with less than
1% in the general population. Rates of
melanoma and squamous cell cancer
were also increased, but to a lesser
extent, and the absolute risk of these
cancers was much lower than for basal
cell carcinoma.

Treatment and prevention
of delirium
A meta-analysis of 58 randomised
clinical trials with a total of nearly
10 000 participants concludes that the
most effective treatment for patients
who develop delirium while in hospital
is a combination of haloperidol
and lorazepam. The best preventive
treatment, however, is the melatonin
receptor agonist, ramelteon. Despite
a mountain of data and a network
approach to the meta-analysis, this is far
from the final word. Most of the evidence
for ramelteon came from a single trial
and the weakly connected network of
delirium prevention trials didn’t provide
much extra support (JAMA Psych).
the bmj | 13 April 2019

Confounding
An analysis of 200 published studies
in the fields of nutritional and air
pollution epidemiology explores
the influence of unmeasured
confounding. The investigators
calculated E-values for each of
the studies to estimate how strong
it would have to be to negate the
results (Am J Epidemiol). Despite
the fact that all the studies reported
statistically significant findings, it
looked as if only moderate amounts
of unmeasured confounding would
be needed to explain most of them
away. This doesn’t necessarily mean
that the original findings were
wrong, but it does mean that there
might be alternative explanations.

Midlife activity and dementia
In the late 1960s, 900 middle aged
women living in Gothenburg, Sweden,
agreed to take part a longitudinal
study (Neurology). Now, after 44
years’ follow-up, it reports that the
participants who were most active at
the time they entered the study were
the least likely to suffer dementia in old
age. Cognitive activity in midlife
reduced the risk of Alzheimer’s
disease, while physical activity
reduced the risk of mixed and vascular
dementia. Although this suggests
that physical and mental activity are
good for the brain, it’s also possible
that active women differ from less
active women in other ways that

protect them from dementia. Yet
another explanation is that low levels
of cognitive and physical activity in
middle age are early manifestations of
dementia.

Never too late to take exercise
On the subject of physical activity,
a large study from the US finds that
mortality from all causes in people
who kept up high levels of leisure time
activity throughout their lives was a
third lower than in people who were
persistently inactive. That comes as
no surprise. More interesting is the
discovery that people who had been
inactive in the early part of their lives
but who later increased their physical
activity in middle age enjoyed a
reduction in mortality from all causes,
cardiovascular disease, and cancer
just as large as those who had been
energetic throughout their lives.
(JAMA Netw Open).
Cite this as: BMJ 2019;365:l1578
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