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education

ACE inhibitor 
continuation in covid
The SARS-CoV-2 virus attaches 
to the angiotensin converting 
enzyme 2 (ACE2) receptor on 
human cells. So Lopes and 
colleagues cracked on with 
a randomised controlled 
trial to establish whether continuing or discontinuing ACE 
inhibitors and angiotensin receptor blockers improved 
outcomes in people admitted to hospital with covid-19. They 
randomised 659 people in Brazil and assessed days alive 
and out of hospital at 30 days as the primary outcome—after 
excluding people with a clinical indication to stop the drugs 
(such as acute kidney injury). They found no diff erence 
between the continuing and discontinuing groups.

 � JAMA doi:10.1001/jama.2020.25864

Adherence survey on non-pharmacological 
interventions in covid
Crane and colleagues looked at changes in adherence to 
protective behaviours such as mask wearing through the US 
Coronavirus Tracking Survey. The survey repeatedly surveyed 
the same group of people between April and November 2020 
about various behaviours in the preceding seven days—such 
as, “Have you remained in your residence at all times except 
for essential activities or exercise?”—to form an index of non-
pharmaceutical intervention adherence. 

This index started at 70 in early April, plateaued in the high 
50s in June, and then in November rose again to 60. Regional 
diff erences were also seen: the southeast, southwest, west, 
and northeast having higher adherence index than the 
midwest. Things that seemed to be harder to adhere to were 
staying at home, staying six feet away from non-household 
members, and avoiding restaurants. But mask wearing 
increased, which I suppose we should applaud.

 � JAMA doi:10.1001/jama.2021.0286

Following lung nodules
Incidentally discovered lung nodules are a bane of modern 
imaging practice. Are they life threatening lung cancer, lung 
cancer that may not cause issues, or not cancer at all? The 
question is how intensively to pursue investigation. Farjah 
and colleagues’ cohort study of 5057 US patients compared 
outcomes between three levels of diagnostic evaluation 
(guideline-concordant, less intensive, and more intensive). 

Less intensive evaluation was associated with fewer 
adverse events, less radiation, and lower costs, and there 
was no association with a more advanced stage at lung 
cancer diagnosis. Unfortunately, owing to the observational 
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nature of this work, we cannot simply dismiss more intense 
evaluation. There may have been unmeasured factors 
associated with people at lower risk causing them to be 
investigated less intensely. I’m not sure how reassured 
patients can be by this information.

 � JAMA Intern Med doi:10.1001/jamainternmed.2020.8250

Oxygen targets in acute 
hypoxaemic respiratory failure
HOT-ICU is a timely study given the recent scandal with UK 
hospitals “running out of oxygen.” The study was done to test 
the hypothesis that a lower oxygen target would be benefi cial 
for patients’ outcomes in acute hypoxaemic respiratory 
failure: there has been concern that high partial pressures of 
oxygen increase mortality. A total of 2928 people in intensive 
care units across seven European countries were randomised 
to a target of either 60 mm Hg or 90 mm Hg. 

There was no diff erence in 90 day mortality between the 
two groups. Secondary outcomes that might be expected from 
oxygen deprivation such as myocardial ischaemia, ischaemic 
stroke, or intestinal ischaemia were also similar between the 
two groups. These data do not support the concept that high 
partial pressures of oxygen increase mortality. It is useful to be 
able to fear over-oxygenation a little less (assuming we live in 
a world without oxygen shortages).

 � N Engl J Med doi:10.1056/NEJMoa2032510

That old chestnut—the polypill
TIPS-3 involved 5718 people without 
cardiovascular disease but at high or 
intermediate risk (according to the 
INTERHEART score) in nine countries 
(primarily India and the Philippines). 
Participants were randomised to a polypill 
(simvastatin and three antihypertensive drugs) or placebo, 
to aspirin or placebo, and to vitamin D or placebo in a 2×2×2 
factorial design. 

This paper looks at whether the polypill reduces major 
cardiovascular events, and whether aspirin reduces  
cardiovascular death, stroke, and myocardial infarction. 
Unsurprisingly the primary outcome was reduced with 
polypill plus aspirin, but not with polypill alone or aspirin 
alone. There was more hypotension or dizziness in those who 
received the polypill compared with the respective placebo 
groups. Many people entered the run-in phase but then did 
not take part because of side eff ects related to the polypill 
or aspirin. The primary fi ndings will be disappointing for 
polypill proponents.

 � N Engl J Med doi:10.1056/NEJMoa2028220
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 Providing rehabilitation for people with complex 

psychosis enables them to achieve and sustain 

a rewarding life in the community. 
1
  
-
  
3
  This article 

summarises the fi rst guideline from the National 

Institute for Health and Care Excellence (NICE) 

on mental health rehabilitation for adults with 

complex psychosis. 
4
  It describes how to identify 

people who should be off ered rehabilitation, what 

rehabilitation services should be provided within 

the local mental health service, and the treatment 

programmes that these services should off er. 

 Recommendations 

 NICE recommendations are based on systematic 
reviews of best available evidence and explicit 
consideration of cost eff ectiveness. When minimal 
evidence is available, recommendations are based on 
the guideline development group (GC)’s experience 
and opinion of what constitutes good practice. 

 What is rehabilitation for people with complex 

psychosis? 

 Approximately 20% of people with schizophrenia 
and other psychoses have particularly complex 
problems that impair functioning and lead to 
recurrent admission to hospital. 5  These problems 
include severe, treatment-resistant symptoms 
and cognitive impairments that aff ect motivation, 
organisational and social skills, as well as additional 
mental, neurodevelopmental, and physical health 
conditions. People in this group require longer term, 
specialist rehabilitation services to optimise their 
response to treatment and enable them to gain the 
skills and confi dence to live as independently as 
possible and participate in their local community. 
Inadequate provision of local mental health 
rehabilitation services in the UK means thousands 
of people with complex psychosis currently receive 
inpatient rehabilitation many miles from home, 
which prolongs their time in hospital unnecessarily 
and undermines the rehabilitation process; people 
treated in out-of-area rehabilitation units have twice 
the length of stay of those treated locally. 6  People with 
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complex psychosis also wait too long to access rehabilitation; 
on average, they have been known to mental health services 
for 10 years and experienced recurrent admissions before they 
are referred for mental health rehabilitation. 7  

 Rehabilitation services for people with complex psychosis 
should 
•    be embedded in a local comprehensive mental healthcare 

service 
•    provide a recovery-orientated approach that has a shared 

ethos and agreed goals, a sense of hope and optimism, and 
aims to reduce stigma 

•    deliver individualised, person-centred care through 
collaboration and shared decision making with service 
users and their carers involved 

•    be off ered in the least restrictive environment and aim to 
help people progress from more intensive support to greater 
independence through the rehabilitation pathway 

 WHAT YOU NEED TO KNOW 

•    Refer people with complex psychosis for rehabilitation as soon 
as it is clear that their symptoms are not responding to usual 
treatments and they are struggling with their social and everyday 
functioning 

•    Provide local inpatient and community rehabilitation services, to 
ensure people can receive treatment and support as close to home 
as possible 

•    Ensure rehabilitation services operate with a recovery orientation 
that enables people to gain the confi dence and skills for successful 
community living 

•    Off er a comprehensive physical health check on admission to 
rehabilitation and annually thereafter 
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•    recognise that not everyone returns to the same 
level of independence they had before their illness 
and may require supported accommodation (such 
as residential care, supported housing, or fl oating 
outreach) in the long term.   

 Who should be offered mental health rehabilitation 

 Off er rehabilitation to people with complex psychosis: 
•    as soon as it is identifi ed that they have treatment-

resistant symptoms of psychosis and impairments 
aff ecting their social and everyday functioning 

•    wherever they are living, including in inpatient or 
community settings. 
 In particular, this should include people who: 

•    have experienced recurrent admissions or extended 
stays in acute inpatient or psychiatric units, either 
locally or out of area 

•    live in 24-hour staff ed accommodation whose 
placement is breaking down.   

 The rehabilitation pathway 

 Rehabilitation should be provided in a range of settings 
or service components linked by a pathway of care to 
provide the treatment and support that people need as 
they progress in their recovery. Most people with complex 
psychosis are referred for inpatient rehabilitation from 
an acute admission ward and around 20% from forensic 
mental health services. Because of their complex needs, 
most people leaving inpatient rehabilitation will require 
supported accommodation services in the community. 
The guideline recommends a local needs assessment 
(box 1) to ensure that people have access to rehabilitation 
services as close to home as possible. The rehabilitation 
pathway should include the following components, as 
informed by the needs assessment:   
•    rehabilitation in the community, providing clinical 

care from a community mental health rehabilitation 
team to people living in supported accommodation 
(residential care, supported housing, and fl oating 
outreach) and 

•    rehabilitation in inpatient settings, such as high-
dependency rehabilitation units and/or community 
rehabilitation units.   

 Recovery-orientated, personalised service culture 

 Owing to the nature of their problems and high support 
needs, people with complex psychosis are at risk of 
institutionalisation. Staff  working with this group need 
to be trained to provide a recovery orientated approach 
and supported to ensure they work collaboratively with 
service users to enable them to gain skills and confi dence 
for community living, and hold therapeutic optimism for 
their recovery. 

 Comprehensive needs assessment 

 A comprehensive biopsychosocial assessment is essential 
for everyone entering the rehabilitation service to 
ensure that their complex needs are identifi ed and to 
inform the specifi c treatment and care plans required 
to address these. This assessment includes details of 

 Box 1 | Local needs assessment 

 Conduct a local rehabilitation service needs assessment. This should 
include the number of people with complex psychosis who: 
•  are currently placed out of area for rehabilitation 
•  have recurrent admissions or extended stays (for example, longer than 60 

days) in acute inpatient units and psychiatric intensive care units, either 
locally or out of area 

•  live in highly supported (24-hour staffed) accommodation 
•  are receiving care from forensic services but will need to continue their 

rehabilitation locally when risks or behaviours that challenge have been 
sufficiently addressed (for example, fire setting, physical or sexual 
aggression) 

•  are receiving care from early intervention for psychosis services and are 
developing problems that are likely to require mental health rehabilitation 
services now or in the near future 

•  are physically frail and may need specialist support in their accommodation 
•  are young adults moving from children and young people’s mental health 

services to adult mental health services 

 Box 2 | Rehabilitation programmes 

•  Rehabilitation services should 
develop a culture that promotes 
activities to improve daily 
living skills as highly as other 
interventions (for example, 
medicines).  

•  Provide activities to help people 
with complex psychosis develop 
and maintain daily living skills 
such as self-care, laundry, shopping, budgeting, using public transport, 
cooking, and communicating (including using digital technology) 

•  Support people to engage in activities to develop or improve their daily 
living skills by: 
 – making a plan with each person that focuses on their needs and 

regularly reviews their goals 
 – providing activities they enjoy and that motivate them 
–  enabling them to practise their skills in risk-managed real life, such as 

kitchens and laundry rooms, wherever possible 
•  Offer structured group activities (social, leisure, or occupational) aimed at 

improving interpersonal skills. These could be peer-led or peer-supported 
and should be offered: 
 – daily in inpatient rehabilitation services 
 – at least weekly in community settings. 

•  Offer people the chance to be involved in a range of activities that they 
enjoy, tailored to their level of ability and wellness 

•  Offer people a range of educational and skill development opportunities, for 
example, recovery colleges and mainstream adult education settings, which 
build confidence and may lead to qualifications if the person wishes 

•  For people who would like to work towards mainstream employment, 
consider referring them to supported employment that uses the Individual 
Placement and Support approach 

•  Take into account and advise people about the impact of supported 
employment on their welfare benefits 

•  For people who are not ready to return to paid employment, consider 
alternatives such as transitional employment schemes and volunteering 

•  Consider providing a cognitive remediation intervention alongside 
vocational rehabilitation services 

•  Develop partnerships, for example with voluntary organisations and local 
employment advice schemes, to increase opportunities for support to 
prepare people for work or education 
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 Implementation 
 The recommendation to provide local rehabilitation 
services, based on a local needs assessment, will ensure 
people with complex psychosis receive appropriate 
support as close to home as possible, and will minimise 
the number of people sent out of area for inpatient 
rehabilitation. This recommendation is in keeping with the 
current national initiative by NHS England ( Getting It Right 
First Time ) that aims to support NHS Trusts and clinical 
commissioning groups to invest in local rehabilitation 
services by repatriating people placed out of area and 
reinvesting fi nancial fl ows in local inpatient rehabilitation 
units, supported accommodation services, and community 
rehabilitation teams. 

Investment in community rehabilitation teams is also in 
line with NHS England’s community framework for mental 
health, which includes the provision of local specialist 
community teams for people with more complex mental 
health problems and these teams are already in place 
in most NHS Trusts. The challenges are to invest before 
recouping costs. However, the latter will be worthwhile 
not only fi nancially but also in quality of care. The specifi c 
treatments and interventions recommended in the guideline 
are widely available but inconsistently used. Similarly, 
assessment and treatment of physical health conditions 
according to NICE guidance should be current practice; 
however, the National Cardiac Audit Programme 2017 audit 
found many people with identifi ed risk factors had not 
received appropriate interventions. The recommendations 
should improve consistency in people’s access to routine 
physical health screening and appropriate treatments for 
their mental and physical health.   
 Competing interests: See bmj.com.
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their developmental, personal, psychiatric, and social 
history, review of their past risks, physical examination, and 
response to previous medical and psychological treatments. 

 What treatment programmes should the rehabilitation service 

offer? 

 Limited evidence supports specifi c mental health treatments 
and interventions additional to those recommended in 
the NICE Guideline on Psychosis and Schizophrenia in 
Adults 8  but the guideline provides suggestions for the 
safe augmentation and adjustment of pharmacological 
and psychological treatments, and self-management of 
symptoms and medication. 

 By defi nition, people with complex psychosis often 
struggle to manage everyday tasks and to engage in leisure 
and vocational activities in the community. Rehabilitation 
services therefore need to provide programmes to enable 
people to gain/regain these skills. These are outlined in 
box 2.   

 Maintaining and supporting social networks 

 Family and carers of people with complex psychosis are 
often crucial members of their wider support network, but 
they may have become estranged over the years that the 
person has been unwell. Rebuilding bridges with family and 
carers is an important role for rehabilitation services. 
•    Discuss with the person whether, and how, they want 

their family or carers to be involved in their care. Discuss 
this at regular intervals to take account of any changes in 
circumstances 

•    Respect the rights and needs of carers alongside the 
person’s right to confi dentiality. Review the person’s 
consent to share information with family members, 
carers, and other services during their rehabilitation. 
Follow recommendations on involving families and carers 
in NICE’s guideline on service user experience in adult 
mental health services.   

 Physical healthcare 

 More than 40% of people with severe mental illness have 
coexisting physical health conditions 9  and need access to 
appropriate physical health screening, monitoring, and 
interventions. Recommendations cover the specifi c physical 
healthcare required, and clarify the responsibilities of 
the rehabilitation service and primary care in providing 
these. The guideline emphasises the need for local 
protocols to support GPs to assume lead responsibility 
for the person’s physical health needs, including health 
checks and treatment of physical health conditions, and 
working collaboratively with the community mental health 
rehabilitation team and other services as relevant. 

The guideline also recommends that practice case 
registers should be used to monitor the physical and mental 
health of people with complex psychosis in primary care. 
For people having inpatient rehabilitation, the rehabilitation 
team should nominate a professional to provide continuity 
of physical healthcare across settings, liaising between the 
rehabilitation service, primary care, and secondary physical 
healthcare as needed to ensure that the person’s healthcare 
needs are addressed. 

 HOW PATIENTS WERE INVOLVED IN THE CREATION OF THIS 

ARTICLE 

 Committee members involved in this guideline included 
lay members who contributed to the formulation of the 
recommendations summarised here. 

P

 GUIDELINES INTO PRACTICE 

•  How many people with mental health needs at my practice/in 
my care meet criteria for rehabilitation services?  

•  What inpatient and community rehabilitation services are 
available to people with complex psychosis in my area?  

 QUESTIONS FOR FUTURE RESEARCH 

•  What is the efficacy and cost-effectiveness of rehabilitation 
services compared with treatment as usual for people with 
complex psychosis with residual disability, who are leaving early 
intervention services? 

•  What tailored interventions (pharmaceutical and psychological) 
specific to rehabilitation are effective at equipping people with 
complex psychosis to live in the community successfully? 

•  What interventions are effective to support medicines’ 
adherence for people with complex psychosis in supported 
accommodation? 
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 Of the 44 million people worldwide who are living with 

treated cancer, 30-80% will experience bone metastases. 
1
  
-
  
5
  

Metastatic bone disease (MBD) can lead to pain, loss of 

function, and pathological (low energy) fractures. 
6
  
 7
  

 Patients can present to any specialty, and half of those with a 
fi rst recurrence present to primary care. 8  Initial diagnosis can 
be diffi  cult as lesions may not be visible on radiographs until 
50-70% of bone has been destroyed. 9  Early treatment can reduce 
the need for surgery and improve outcomes 10  -  12 ; therefore, a high 
degree of suspicion is essential when assessing cancer patients 
with new bone pain. 

 Despite evidence that outcomes are better when we operate 
to stabilise bony lesions before they break, more than half of 
patients are not referred for surgery until they have sustained a 
pathological fracture. 4  -  14  

 Guidelines from the British Orthopaedic Oncology Society 
for good practice in metastatic bone disease were published 
in 2015 12  and called for targeted guidance for oncology and 
primary care to ensure that patients who could benefi t from 
surgery were referred to their local centre early. These guidelines 
have not translated to a change in referral practice and clear 
guidance is needed for healthcare staff  who care for patients 
with bone metastases. 

 This article, aimed at primary care and hospital doctors, covers 
assessment, investigation, and referral for patients with a history 
of cancer presenting with a suspected new bony metastasis. 
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 WHAT YOU NEED TO KNOW 

•    Red flag symptoms for cancer related bone pain include severe 
progressive pain that is worse on movement or at night, 
inability to bear weight, signs of hypercalcaemia, and pain on 
direct palpation 

•    Metastases may not show up on radiographs until 50-70% of the 
bone has been destroyed, so initial radiographs may be normal 

•    Mirels’ score can be used to predict risk of fracture based on 
metastasis location, size, radiographic appearance, and pain 

•    Prophylactic fi xation (before a pathological fracture occurs) leads to 
better outcomes in terms of pain relief, hospital stay, and function 

•    Surgery can relieve pain, improve function, and maximise 
independence, and is usually of benefi t even if prognosis is poor 

LEARNING
MODULE

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

 How should I assess bone pain in patients 
with cancer? 
 Suspect bone metastases in patients with previous 
cancer and new musculoskeletal pain. 11  All cancers 
(including haematological malignancies—eg, 
lymphoma) can metastasise to bone. 3  The risk of 
bony secondaries is higher in those with metastases 
elsewhere (eg, viscera or lung). 15  The fi ve commonest 
sites for bone metastases are the vertebrae, pelvis, 
ribs, femurs, and skull, but metastases can occur in 
any bone. 4  -  16  

 Bone metastases present with progressive pain, 
which can interfere with activities of daily living. 4  -  17  
Persistent background pain may be exacerbated by 
movement in an “episodic” pattern. 4   18  Pain that is 
worse at night or aggravated by movement or weight 
bearing can indicate an impending fracture. 16  -  20  

 Patients may experience symptoms of 
hypercalcaemia, including nausea/vomiting, 
anorexia, constipation, muscle weakness, polyuria, 
and confusion. 16  Vertebral metastases can cause 
neurological abnormalities that result from spinal 
nerve root involvement. 4  Metastatic spinal cord 
compression (severe back or abdominal pain with 
associated sensorimotor defi cits and/or features of 
cauda equina syndrome) is an emergency and merits 
urgent referral to oncology for a same day magnetic 
resonance imaging (MRI) scan. 21  -  23  In patients with 
severe back pain and known history of cancer, suspect 
metastatic spinal cord compression until it is ruled 
out. 22  In areas of the body less commonly aff ected by 
bone metastases such as the skull, presentation may 
include localised pain with or without features of local 
nerve impingement—eg, facial palsy. 24  

 Suspicious features on examination include pain 
on palpation, painful movement, or pain on weight 
bearing. 16  -  25  Alternatively, a reduced range of motion 
in the joint above or below the aff ected area may point 
towards an alternative pathology such as infection 
or gout. A targeted neurological exam focusing on 
any loss of motor power, sensation, or symptoms of 
peripheral nerve impingement is important. Clinical 
suspicion is based on loss of function, progression of 
symptoms, and associated features (fi g 1).   

 What tests should be organised? 

 Where suspicion is moderate or high, perform 
baseline blood tests, including full blood count, urea 
and electrolytes, bone profi le (including corrected 
calcium and alkaline phosphatase), albumin, and 
any relevant tumour markers (eg, prostate specifi c 
antigen, cancer antigen 15-3, and carcinoembryonic 
antigen). 11   26  Seek urgent specialist input for patients 
with moderate to severe hypercalcaemia (>3 mmol/L); 
inpatient management is often required. Figure 2 (bmj.
com) outlines an assessment pathway for patients with 
new bony pain based on the degree of suspicion of 
metastatic disease. 
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Fig 1 | Traffic light system 

for assessing risk of 

malignancy in a patient 

with new bone pain. 
12

  
-
  
18

  

If patients have features 

spanning several “risk 

categories,” they should 

be managed according to 

the highest risk category 

they fall under (for 

example, a patient with 

mild pain but who is tender 

on direct palpation should 

be considered high risk)

New bone pain in a patient with 
current/previous cancer diagnosis
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upper limb lesion)

Review previous imaging(radiographs, 
CT chest/abdo/pelvis, bone scan)

Assess degree of clinical suspicion (see fig 1)
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orthopaedic surgery
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Lesion on radiograph?

Fig 2 | Initial investigation 

for patients with known 

cancer and a new bone 

metastasis
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 Which features indicate 
a high risk of fracture? 
 Radiographic features indicating an impending 
fracture include signifi cant cortical destruction 
(more than 50% cortical destruction in any 
long bone or 50% circumferential involvement 
on an axial “cross-sectional” view). 29   30  Mirels’ 
score, fi rst published in 1989, is the most 
commonly used method for assessing risk of 
pathological fracture (table 1, bmj.com). 32  
Despite some concerns that it may lead to 
over-treatment of lesions that will not go 
on to fracture, it is a useful tool for triaging 
patients. 30  Urgently refer patients with lesions 
scoring 9 or more out of 12 to orthopaedics 
for counselling regarding surgery to prevent 
fracture (prophylactic fi xation). 12  

 Where should I refer patients 
with new bony metastases? 

 Refer patients with confi rmed asymptomatic 
lesions or those at low risk of fracture to their 
cancer team for consideration of targeted or 
systemic medical management to prevent 
progression to fracture. Patients with 
substantial pain or lesions at high risk of 
fracture should be referred to the local trauma 
or orthopaedic oncology service who will liaise 
with the patient’s oncology team in planning 
surgical treatment. 

 Which specialist teams 
should be involved? 

 Any patient with a new bone metastasis 
diagnosis should be referred to their 
oncologist or appropriate multidisciplinary 
team. 33  Management of MBD should be 
multidisciplinary, with oncology input to 
advise on benefi t from radiotherapy and bone-
modifying agents (eg, bisphosphonates and 
denosumab). 4  -  14  Radiotherapy to metastases 
can provide pain relief and improve function 
for 60% of recipients within 2-3 weeks. 17   34  

 Early involvement of multidisciplinary 
cancer teams including specialist nurses 
can expedite referrals to other specialties 
(including orthopaedics and radiology) and 
signpost patients to other sources of support, 
including physiotherapy, occupational 
therapy, counselling, and fi nancial 
services. 11  -  35  Recent international consensus 
guidelines recommend the following criteria 
for palliative care referral: treatment resistant 
symptoms, assistance with decision making/
advance planning, delirium and progressive 
disease despite optimal input from other 
specialties. 36   37  

 Low clinical suspicion 

 Initial investigation of patients considered to be at low risk is based 
on symptom duration and comprises modifi cation of activity and 
interim review after two weeks. 27   28  Review patients sooner if symptoms 
progress. 

 Moderate or high clinical suspicion 

 If suspicion is moderate or high, request urgent radiographs 
(anteroposterior and lateral of entire aff ected bone). Radiographs can 
determine tumour size, cortical involvement, and detect the presence 
of multiple lesions (fi g 3a). 19  Bone metastases may not show up on 
radiographs until 50-70% of the cortical bone is lost (fi g 3b), so initial 
radiographs may be normal. 9  If radiographs are unremarkable but 
suspicion remains high, particularly if symptoms do not resolve or 
progress, further imaging may be necessary. A whole bone MRI is the 
most sensitive modality for identifying occult metastases (fi g 3c). 4  -  13  
Computed tomography imaging is also acceptable if MRI availability is 
limited or the patient has contraindications to MRI.   

Fig 3 | Radiographic images showing bone metastases in the tibia. (A) Lytic lesion in mid-shaft of 

medial tibial cortex on AP radiograph. (B) Lateral radiograph of proximal tibia showing possible 

lesion affecting anterior aspect of tibial metaphysis. (C) Lateral T1-MRI sequence of same lesion 

shown in (B). Note significant cortical destruction to posterior cortex (arrow) which is not visible 

in radiograph taken three days previously

Table | Mirels’ score for predicting risk of pathological fracture in a long bone metastasis
21  

Upper limb

Lower limb

Proximal femur (peri-trochanteric)

Mild

Moderate

Functional (worse on use of limb)

Sclerotic (blastic, gain of bone)

Mixed (combination of sclerotic and lytic)

Lytic (loss of bone)

Score

1

2

3

1

2

3

1

2

3

Fracture

Site

Pain

Lesion

Ratio of lesion 
to diameter
of bone*

/12Total

 <1/3 diameter 1                1/3-2/3 2                >2/3 diameter 3

 

1/3 2/3 3/3

8=15% fracture risk

9=33% fracture risk

*Permeative or “moth-eaten” lesions can be poorly defined, multiple in nature, or ragged in appearance, 
and can be difficult to accurately quantify using this system.31 Seek specialist radiology or orthopaedic 
input for aid in classifying lesions if required
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 What can surgery offer? 

 In most cases, surgery for bone metastases is not curative. 38   39  The aims of 
treatment are to prolong survival, improve quality of life, relieve pain, and 
prevent complications such as fractures. 14  Guidelines emphasise that surgical 
procedures are chosen to balance life expectancy with the necessary recovery 
time. 4   40  Patients are counselled about the options for prophylactic versus 
reactive fi xation (surgery to treat a fracture that has already occurred). 41  
Prophylactic surgery can prevent painful fractures but may be undertaken 
unnecessarily if the lesion does not fracture. However, reactive fi xation can be 
more diffi  cult technically to undertake, and may lead to a poorer outcome in 
terms of patient quality of life. 30   41  Studies comparing prophylactic and reactive 
metastatic lesion fi xation are retrospective in nature with no randomised 
controlled trials available; however, cohorts are of moderate-large size with 
adequate follow-up, given the poor survival in this patient group. 42   43  The 
principles of orthopaedic management are summarised in the box.    

 Patients who do not want surgery are unlikely to benefi t from orthopaedic 
referral, but may benefi t from input by orthotics or plaster room technicians 
for custom splints and orthoses that may improve the function in their aff ected 
limb. In addition, oncology input may highlight non-surgical options for 
their symptoms. 11   17  The focus for surgery in bone metastases should be on 
shared decision making in accordance with patient preference for palliation of 
symptoms.  

 How can I estimate prognosis? 

 Prognosis is highly variable and any attempt at estimating survival in MBD 
should be with input from oncology. 11  Patients with solitary metastases from 
renal and breast primaries have a median survival of 5-7 years. 14  -  54  Patients 
with a poorer prognosis may still benefi t from orthopaedic input to relieve pain 
and maximise mobility. 

 Factors favouring survival include low volume oligometastatic disease, 
certain types of primary cancer (eg, breast, renal, thyroid, myeloma, or 
lymphoma), 55  patient fi tness, 56  and a long disease-free interval between 
primary and recurrence. 38  Factors indicating a shorter prognosis (ie, less 
than six months) include high volume “polymetastatic” disease, multiple 
“organs” involved, pathological fracture, and signifi cant biochemical 
abnormalities (eg, low albumin or high calcium). 4  -  55  The Ratasvuori 
score (table 2, bmj.com) can help to estimate prognosis. 56  It is a simple 
score based on primary type, presence of bone/organ metastases, and 
functional status. 57  

 Considerations for 
shared decision making 
 When breaking the news of cancer recurrence 
or spread, considering how to communicate 
information can help avoid causing further distress 
to patients. 58  Several methods are available for 
structuring this discussion, such as the SPIKES 
method commonly used in primary care. 59   60  
Take care to set up the interview in a supportive 
environment with no interruptions. 59  Give patients 
the opportunity to indicate how much information 
they are comfortable with initially, with an option to 
continue the conversation at a later date. Information 
should be shared in small chunks at a suitable pace. 61  
Patients appreciate a gradual build-up of information 
with suitable “warning shots.” 61  It helps to fi nish the 
interview by agreeing a clear plan for what happens 
next. Discuss any practical issues such as transport, 
immediate emotional support, or help in relaying 
news to key family members. 

 Interim pain management methods include 
restricted weightbearing with a stick or crutches. 14   17  
Pain relief should follow the World Health 
Organization pain ladder, with use of anti-
infl ammatories where tolerated and fast acting 
opiates for pain exacerbations. 14  -  63  When treating 
cancer induced bone pain, refer to the 2015  BMJ  
clinical review, 28  NICE cancer pain management 
scenarios, 64  and the  Cancer Pain Management  leafl et 
from the British Pain Society. 65  

 The prognosis for many patients with bone 
metastases is no longer poor. 14  -  55  Early referral for 
specialist management can lead to better survival, 
reduced need for surgery, 38   46  and better outcomes for 
those who do need surgery. 40   50      
 Competing interests: None declared. 
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 HOW PATIENTS WERE INVOLVED IN THE CREATION OF 

THIS ARTICLE 

 This article has been reviewed by a lay member of a 
regional ethics committee with extensive experience in 
reviewing medical research applications for readability, 
language, and ethical treatment of NHS patients. This 
enhanced the readability of the article by amending 
some technical terminology and improving clarity of the 
figures for use by primary care physicians. 

P

 EDUCATION INTO PRACTICE 

•  How do you follow up patients with a history of cancer 
who present with musculoskeletal pain? 

•  How often do patients in your care/practice with new 
bony metastases undergo urgent radiographic imaging 
within 10 days of presentation? 

•  Think about the last time you spoke to a patient about 
a new diagnosis of metastatic bone disease. How 
confident were you about what to tell them? How might 
you change this conversation the next time? 

 General aims in orthopaedic management of metastatic bone disease 

 1 Establish diagnosis (exclude a primary bone tumour, which may be curable) 
before deciding on type of surgery 

2  Early identification and surgical treatment of low volume “oligometastatic” 
metastatic disease (<5 discrete lesions throughout body within a single 
“organ”—eg, purely bony metastases) 12  -  45  

3  Initiating non-surgical treatment (eg, bisphosphonates or radiotherapy) early 
can reduce the risk of requiring surgery or reduce the complexity of surgery 46  

 4 Reduce pathological fracture rate by offering prophylactic fixation for 
lesions that are symptomatic/at risk of fracture. Prophylactic fixation 
reduces perioperative pain, length of stay, and technical difficulty of surgical 
procedure 43   47  

 5 Manage pain 
 6 Evidence based patient counselling to enhance shared decision making in a 

palliative condition where enhancing quality of life to maintain function and 
independence is key 
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 CASE REVIEW 
A woman with headache, 
hemiplegia, and recent toothache

Fig 2 | Magnetic resonance imaging apparent 

diffusion coefficient map calculated 

using diffusion weighted imaging of the 

brain showing central restricted diffusion 

(darkness highlighted by arrow) in the lesion

 A woman in her 60s presented to the emergency 
department with a two week history of headache and 
progressive left sided weakness over the previous 72 
hours. She also had a two week history of toothache and 
was due to have an extraction procedure for a probable 
dental infection. She was otherwise well with no relevant 
medical history. She was alert and oriented but had a 
dense left sided hemiplegia (0 out of 5 on the Medical 
Research Council scale). She was afebrile. The table 
shows the results of relevant blood tests.   

 Computed tomography with contrast and magnetic 
resonance imaging (MRI) of the brain showed a ring-
enhancing lesion in the right frontal area, with an irregular 
enhancing rim (fig 1). MRI with apparent diffusion 
coefficient map, calculated using diffusion weighted 
imaging, showed central restricted diffusion (fig 2).   

 The patient underwent emergency stereotactic needle 
aspiration of the cerebral lesion. The histopathology 
findings were mostly pus cells, with  Streptococcus 
intermedius  identified on microbiological testing.   

ENDGAMES                       

   1 What are the main differential 

diagnoses of a ring-enhancing 

lesion on computed 

tomography or MRI? 

 • Malignancy, including intrinsic 
tumours (eg, glioblastoma 
multiforme) and metastatic 
lesions 

 • Cerebral abscess 
•  Other rarer infections—

for example, hydatid, 
tuberculosis, and fungal cysts.   

 2 What is the most likely 

diagnosis? 

 Established cerebral abscess 
(late cerebritis stage) that 
has originated from a dental 
abscess—as supported by 

the dental history, irregular 
enhancing rim (from the abscess 
capsule; fig 1, arrow), restricted 
diffusion (fig 2, arrow), and 
biopsy findings.   

 3 When is biopsy/aspiration of 

the cerebral lesion required? 

 Radiological findings alone 
are not 100% accurate. 
Consider biopsy or aspiration 
for histopathology and culture 
analysis when the diagnosis is 
equivocal, or when the infective 
organism cannot be isolated 
peripherally—for example, 
through blood culture, sinus 
washout; culture results will 
guide antibiotic treatment. 

Relevant blood test results

Test Result Reference range

White cell count 11.8 3.6-9.2×10 
9
 /L

C reactive protein 4 0.15-5 mg/L

Blood cultures Negative  

 CASE REVIEW   A woman with headache, hemiplegia, and recent toothache

Fig 1 | Magnetic resonance imaging 

(T1 sequence with contrast) of brain 

showing a ring-enhancing lesion, with an 

irregular enhancing rim in the right frontal 

area (arrow)

PATIENT OUTCOME

Computed tomography of the patient’s chest, abdomen, and 
pelvis was unremarkable. The maxillofacial team performed 
orthopantomography, extracted the tooth, and drained the dental 
abscess. A six week course of intravenous antibiotics was started 
and the patient was discharged to a neurorehabilitation unit. At 
two months, her weakness was much improved and MRI showed 
almost complete resolution of the lesion. 

LEARNING POINTS 

 • Always consider cerebral abscess when a ring-enhancing 
lesion is seen on contrast scans. 

 • Arrange emergency (as soon as possible including out of 
hours) MRI with apparent diffusion coefficient map calculated 
using diffusion weighted imaging if cerebral infection is 
suspected. 

 • Clinical or laboratory signs of infection might not exist. 
 • Prompt treatment can reduce the risk of rapid deterioration.   

 1 What are the main differential diagnoses of a ring-enhancing 

lesion on computed tomography or MRI? 

 2 What is the most likely diagnosis? 

 3 When is biopsy/aspiration of the lesion required? 

 Submitted by   Jason   Yuen   and   Samiul   Muquit   

Patient consent obtained.
 Cite this as:  BMJ  2021;372:n10 
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MINERVA 

 Sleep and heart 
failure 
 People who sleep 
well are less likely 
to develop heart 
failure, according 
to a study of more 
than 400 000 
UK Biobank 
participants 
followed for 10 
years ( Circulation  doi: 10.1161/
CIRCULATIONAHA.
120.050792 ). Quality of sleep 
was judged by self-report of sleep 
duration, insomnia, snoring, or 
excessive daytime sleepiness. 
Compared with people with 
the healthiest sleep scores, 
those with the lowest scores 
were nearly twice as likely to be 
diagnosed with heart failure. 

 Muscle mass in 
older people 
 Sarcopenia—loss of muscle mass 
and muscle strength—is common 
in older people. In cross sectional 
studies, it is linked to reduced 
mobility and poorer performance 
in the activities of daily living. 
But what matters is whether 
measures of sarcopenia can 
usefully predict motor outcomes. 
A systematic review found only 
limited data for a longitudinal 
association with mobility and 
no conclusive evidence for an 
association with falls ( Age Ageing  
doi: 10.1093/ageing/afaa123 ). 

If you would like to write a Minerva picture case, please see our author guidelines at http://bit.ly/29HCBAL and submit online at http://bit.ly/29yyGSx

 Unusual hand nodules 
  These hands show crystal storing histiocytosis 
in a woman in her 70s (fig 1). The firm 
nodules, which had been present for 13 
years, were only occasionally tender and 
inflamed. Previous needle aspiration biopsy 
samples had been devoid of urate crystals but 
showed inflammatory cells without a specific 
diagnosis. The patient had rheumatoid 
arthritis and monoclonal gammopathy of 
undetermined significance (MGUS) for 23 and 
20 years ago, respectively.   

Such hand nodules are typically associated 
with seropositive rheumatoid arthritis, but 

this patient was seronegative for the disease . 
Histology showed a subdermal necrotic mass 
with neutrophils surrounding crystal-like 
hyaline bodies; staining with periodic acid 
Schiff was positive and staining with Congo 
red was negative. This was consistent with 
crystal storing histiocytosis associated with 
the patient’s MGUS.   

 Crystal storing histiocytosis is a rare 
manifestation of MGUS, multiple myeloma, 
and some types of lymphoma that can affect 
the kidneys, lungs, bone marrow, lymph 
nodes, liver, spleen, and gastrointestinal tract.    

   Terhi   Uotila   ( terhi.uotila@pshp.fi );        Ilkka   Pörsti  , 
 Tampere University, Tampere, Finland    
 Patient consent obtained.   
 Cite this as:  BMJ  2021;372:m4969 

 Hand to mouth 
 Hand-to-face contacts are important for 
the transmission of microbial pathogens. 
Covert surveillance of a convenience sample 
of 250 adults and children in public places 
reveals no surprises. Both men and women 
make frequent hand-to-head movements, 
touching their faces around 15 times an 
hour. Children touch their faces even more 
often ( J Exp Sci Env Epidemiol  doi: 10.1038/
s41370-020-0249-8 ). 

 Coffee consumption lowers 
risk of prostate cancer 
 A systematic review of 16 longitudinal 
studies with a total of over a million 
participants reports that men who drink 
more coff ee are less likely to develop 
prostate cancer. However, the protective 
eff ect isn’t strong. For each additional cup 
of coff ee drunk each day, the risk of prostate 
cancer fell by around 1% ( BMJ Open  
doi: 10.1136/bmjopen-2020-038902 ). 

 Music and later-life cognition 
 As anyone who has ever tried to play 
a musical instrument knows, it’s a 
neurologically demanding activity. If it’s true 
that intellectual stimulation helps preserve 
brain function in old age, people who 
play music should show better cognition 
in later life. And that’s exactly what the 
EPIC-Norfolk study reports ( Age Ageing  
doi: 10.1093/ageing/afaa242 ). Musicians 
outperformed non-musicians in tests of 
cognition. Compared with non-musicians, 
people who played frequently were nearly 
twice as likely to be in the highest category of 
cognitive function.

  Injuries associated 
with mobile phones 
 It’s obviously dangerous to use a mobile 
phone while driving a motor vehicle, 
and many countries have legislated to 
make it illegal. A case-crossover study 
from Shanghai, China, shows that much 
the same is true for pedestrians and 
cyclists. Whether walking or riding a 
bicycle, using a mobile phone triples the 
likelihood of injury. Half the people who 
attended emergency departments in the 
city following a road injury had used 
a mobile phone just before the injury 
occurred ( Am J Epidemiol  doi: 10.1093/
aje/kwaa164 ). 

 Text messaging for 
people with diabetes 
 Mobile phones, however, do have the 
potential to improve health outcomes. 
Five hundred adults with type 2 diabetes 
were randomised either to receive frequent 
text messages encouraging them to take 
their medication and improve their diet, 
or to usual care. 
Over the fi rst 
year, there were 
improvements in 
HbA 1c  levels, diet, 
and adherence to 
treatment in the 
intervention group, 
but the benefi ts 
weren’t sustained at 
15 months ( Diabetes 
Care  doi: 10.2337/
dc20-0961 ). 
 Cite this as:  BMJ  
2021;372:n175 
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