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Aortic valve replacement
When in his late 70s, my father’s symptoms of aortic stenosis 
became worse. He developed the textbook triad of dyspnoea, 
angina, and syncope. A thoracic surgeon replaced the aortic 
valve in a faultless operation, and his cardiovascular system 
quickly recovered. But, although he lived for another 10 years, 
my father was never the same again. Perhaps some subliminal 
cerebral ischaemia while he was on bypass was to blame? Or 
maybe it was the anguish of having to confront his  mortality? 

Whatever the reason, his psychological recovery fell a long 
way short of the improvement in his cardiovascular physiology. 
A case series of nearly 250 elderly patients from a US hospital  
who had surgical or transcatheter aortic valve replacement 
shows that this story is by no means unusual. A substantial 
proportion failed to make a good functional recovery despite 
apparently successful operations.

 ̻ JAMA Intern Med doi:10.1001/jamainternmed.2018.6738 

Diet and dementia
It’s hardly possible to browse a 
newspaper or magazine without 
coming across an article advising, 
usually with an unwarranted degree 
of certainty, on the sort of foods to 
eat to avoid dementia. In fact, despite 
numerous observational studies, 
there’s little consistent evidence. 

A report from the Whitehall II 
cohort, a longitudinal study of 
10 000 civil servants that began in the late 1980s, reinforces 
scepticism. Data from repeated assessments of diet in midlife 
were combined into a summary diet quality score. During 
25 years of follow-up, the incidence rates for dementia were 
just as high in those deemed to have eaten healthy diets (high 
proportions of vegetables, fruits, and fish) as in those with less 
healthy diets (greater proportions of fried food, processed and 
red meat, sweets, high fat dairy products, and refined grains).

 ̻ JAMA doi:10.1001/jama.2019.1432 

Deaths in children aged 5-14 
Around one million deaths of children aged 5-14 years occur 
worldwide every year. The causes are often poorly documented, 
but an analysis of data from India, China, Brazil, and Mexico—
countries that are home to 40% of the age group—finds many 
are preventable or treatable. In India communicable diseases 
accounted for nearly half the deaths. Transport accidents, 
drownings, and other injuries were leading causes of death in all 
four. Geographical variation was substantial, and improvements 
are likely to require local solutions. However, there are reasons 
for optimism. With few exceptions, rates of death from all causes 
have been falling in all four countries for the past 10 years.  

 ̻ Lancet doi:10.1016/ S0140-6736(19)30220-X

Surgery for Hashimoto’s thyroiditis
Hashimoto’s disease is 
a chronic autoimmune 
thyroiditis characterised 
biochemically by elevated 
levels of anti-thyroid 
peroxidase antibody and 
pro-inflammatory cytokines. It 
often leads to hypothyroidism, 
but, despite adequate 
hormone replacement, many 
patients complain of persistent symptoms including 
fatigue, poor sleep, and muscle and joint pain. 

A trial in 150 patients with such symptoms suggests 
that total surgical thyroidectomy is helpful. Over 18 
months of follow-up, scores on quality of life and 
severity of fatigue improved in the group randomised 
to surgery to levels close to those found in the general 
population. There was no improvement in a control 
group who received medical treatment. However, 
participants weren’t blinded so it’s impossible to 
know how much of the difference could be attributed 
to a placebo effect of surgery. Four patients of the 73 
who received surgery suffered unilateral recurrent 
laryngeal nerve palsy, and three became persistently 
hypocalcaemic.

 ̻ Ann Intern Med doi:10.7326/M18-0284 

Prophylactic antibiotics after miscarriage
After spontaneous abortion, surgery is sometimes 
necessary to remove retained products of conception. 
Worldwide, this sort of surgery is one of the most common 
gynaecological operations performed.  

A trial enrolled 3412 women in Malawi, Pakistan, 
Tanzania, and Uganda to investigate whether antibiotic 
prophylaxis before surgery would reduce rates of pelvic 
infection. Participants were randomly assigned either 
to a single preoperative dose of oral doxycycline and 
metronidazole or to identical placebos. Evaluated 
according to a primary outcome of a diagnosis of pelvic 
infection within 14 days after surgery (which was 
pragmatically defined as the presence of two or more of 
purulent vaginal discharge, pyrexia, uterine tenderness, 
and leucocytosis, or by the presence of one of these 
features and a clinically identified need to administer 
antibiotics), antibiotic prophylaxis failed to show benefit. 

The risk of pelvic infection was 4.1% in women 
receiving antibiotics and 5.3% in those receiving  
placebo (risk ratio 0.77, 95% confidence interval 0.56 to 
1.04, P=0.09).

 ̻ N Engl J Med doi:10.1056/NEJMoa1808817 
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What you should cover

Understanding the location and pattern of the pain and 
biomechanics is important to evaluate and treat the condition. The 
assessment and differential diagnosis is summarised in the table 
opposite.

History
You might ask
Where is the exact site and what activities (both sport and 
sedentary) exacerbate the symptoms?
What sports do you participate in? Is the pain relieved at rest? 
Has your training intensity or pattern changed recently? The 
pain and tightness in ITBS occurs at a recurrent and predictable 
time course during activities, typically running. It is relieved by 
rest. Cambered circuits and downhill running are particularly 
aggravating. Ask about locking, giving way, or joint swelling. 
These are mechanical features of intra-articular pathology 
such as osteoarthritis, meniscal pathology, or cruciate ligament 
injury, and do not occur in ITBS.
Do you use or have you been advised to use orthotics? Anatomical 
factors such as foot over-pronation increase lateral knee 
pressure and can be corrected with orthotics.

Examination
•   Assess the person standing upright for any swelling, 

deformity, effusion, or skin changes. The presence of an 
effusion is a key distinction from ITBS, and suggests intra-
articular pathology.

•   In someone with ITBS there is classically tenderness 2-3 cm 
above the lateral joint line, with crepitus over the lateral 
femoral epicondyle during 20-30° of knee flexion. A single leg 
squat may reproduce symptoms during early knee flexion.

•   Check for joint effusion or lateral joint line tenderness 
(the presence of which means ITBS is unlikely); meniscal 
provocation tests are negative.

•   Provocation tests, such as combining Ober’s and Noble’s 
tests, aim to reproduce pain on compression of the ITB over 
the lateral femoral epicondyle.

•   Biomechanical assessment is helpful in tailoring 
management advice, but may not be feasible in primary care. 
This involves assessing muscle imbalance, tightness, and 
limb alignment.

•   Subtle gluteal weakness can be assessed with the patient 
lying in the lateral position. Examine the power of hip 
abduction in both legs.

•   Check for leg length discrepancy, which can also increase 
ITB tightness.

10-MINUTE CONSULTATION

Iliotibial band 
syndrome
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IT band

Inflammation
causes outer 
knee, or 
sometimes 
hip pain

Fig 1 | Iliotibial band syndrome
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WHAT YOU NEED TO KNOW

•   Iliotibial band (ITB) syndrome (ITBS) is the most 
common cause of lateral knee pain in runners, but may 
be provoked by other activities such as swimming, 
rowing, cycling, and hiking

•   Activity modification and ITB stretches can be 
recommended in primary care

•   Consider referral to physiotherapy for biomechanical 
and sport specific rehabilitation when severe or not 
responding to initial management

A 25 year old woman has recently started 
training for her first marathon. When she 
increased her typical running distance 
from 10 to 18 km she started getting lateral 
knee pain and tightness. It occurs at the 
same distance each time she runs, and is 
worse when she runs downhill.

Iliotibial band (ITB) syndrome (ITBS) affects 
7-14% of runners,1 2 although it is associated 
with a variety of activities including cycling, field 
sports, hockey, rowing, swimming, hiking, and 
basketball.1 The pain or tightness typically affects 
the lateral knee but can radiate along the length 
of the ITB, presenting with hip or thigh pain (fig 
1). ITBS is usually caused by biomechanical 
abnormalities, often combined with overtraining, 
although it can develop with quite modest levels 
of exercise. This article outlines how to diagnose 
ITBS in someone presenting with lateral knee 
pain, and offers a practical guide to initial 
management in primary care.

HOW  
PATIENTS WERE  
INVOLVED IN THE 
CREATION OF 
THIS ARTICLE
Figures in this 
article are 
from a patient 
information 
leaflet that 
accompanies the 
article on bmj.
com. Patients 
were involved 
in testing the 
leaflet and 
providing 
feedback to the 
authors.
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running direction on circuit tracks, and avoiding 
running downhill4 5

•   People with ITBS can often undertake high speed 
interval training without aggravating this condition, 
as knee flexion angles are different during fast 
running, reducing ITB friction.6 Reducing longer, 
slower runs and replacing them with interval sprint 
training is often part of management in competitive 
runners

•   Replacing damaged, ill-fitting, and old shoes may 
help as these can also increase ITB friction.7

Referral
•   If initial self care management is not effective, 

consider referral for physiotherapy. This will focus 
on correcting biomechanical errors, improving ITB 
tightness with stretching of the ITB, fascia lata, 
quadriceps, and strengthening of the hip abductors.

•   We suggest that further investigations, such as 
ultrasound or magnetic resonance imaging, be 
considered only after six months of physiotherapy and 
adjustment of training errors.

•   Corticosteroid injection at the level of the lateral 
femoral epicondyle can be considered following eight 
weeks of stretches and activity modification.8

•   Surgery is rarely considered, and only if symptoms 
persist for longer than 6-12 months. This may involve 
distal release of the ITB, removal of inflamed tissue, or 
z-lengthening of the ITB.9 10

Competing interests: None declared.
Cite this as: BMJ 2019;364:l980
Find the full version with references at http://dx.doi.org/10.1136/bmj.l980

Common causes of lateral knee pain
Condition Location of pain History Signs
Iliotibial band 
syndrome

2-3 cm above lateral joint line (over the 
lateral epicondyle)

Outer knee pain and tightness occurring after a predictable time or 
distance during activity

Positive Ober’s and Noble’s tests

Lateral meniscal or 
cartilage injury

General lateral ache localised to joint line 
on examination

Sharp joint line pain aggravated by twisting with intermittent knee 
locking

McMurray’s or meniscal provocation tests 
reproduce pain

Patellofemoral joint 
syndrome

Lateral border patella Anterolateral knee pain exacerbated by stair climbing.
Those affected typically straighten their knee with prolonged sitting.
A previous dislocation indicates instability

Reproduction of pain on compression of 
patellofemoral joint

Fat pad impingement 
syndrome

Anterolateral joint line pain Anterior knee pain exacerbated by extension Hyperextension of the knee or compression 
of the fat pad reproduces pain

Biceps femoris 
tendinopathy

Posterolateral knee pain usually of 
delayed onset, unlike ITBS which occurs 
during exercise

Lateral hamstring and tendon pain, especially after exercise or the next 
morning. 
Associated with acceleration and deceleration activities.
Hamstring tightness contributes to the condition

Pain on resisted flexion and palpation of the 
biceps hamstring

Lateral compartment 
arthritis

Advanced lateral compartment arthritis 
may present with valgus knee position and 
lateral joint line pain

Stiffness particularly after periods of rest. 
Pain exacerbated by activities and milder ache at rest

Effusion and stiffness with presence  
of crepitation

EDUCATION INTO 
PRACTICE
• Introduce and 

practise stretching 
regime with 
colleagues during 
a clinical meeting

• Bookmark the 
information sheet 
on bmj.com so you 
can easily print it 
out or email it to 
patients

• Use the table  
during your next 
consultation with 
someone with 
lateral knee pain, 
to help you reach 
a provisional 
diagnosis together

What you should do

For those with a typical history of ITBS and mild to 
moderate symptoms, offer initial self care advice. This 
includes activity modification (reducing or stopping 
exercise sessions to avoid the pain), stretching, simple 
analgesics, and addressing training errors (avoiding 
running downhill or running on cambered circuits). 
Forty four per cent of people with ITBS can expect to 
return to sport at eight weeks and 92% by six months.3 
We recommend a shared decision making approach 
to management, particularly in light of the limited 
evidence base for treatments, mostly from small trials 
with methodological limitations.4 A patient information 
leaflet can be found on bmj.com.

Advice for patients
Advise activity modification, stretches, and correction of 
training errors:
•   Suggest avoiding all pain provoking exercises for  

up to six weeks, depending on severity and the 
patient’s goals

•   Simple analgesics and ice can be offered if pain relief 
is required

•   Five ITB stretches should be done three times a day 
and continued until resolution of symptoms (fig 2)

•   When they return to exercise, reducing running 
distance and avoiding running on hard surfaces 
will reduce the strain on the ITB, as will alternating 

A physiotherapist may 
recommend using an elasticated 
band placed around the ankles 
and then performing leg 
movements. Lifting the leg 
sideways as shown 10 times, 
repeated 3-4 times a day, can 
improve pelvic muscle strength.

Improving strength around the 
hip is important to reduce the 
forces on the IT band

Start doing regular IT band stretches:

Lean away from the painful side until you feel a stretch and hold this 
position for 30 seconds

Stand upright and cross your affected leg behind your unaffected leg

Repeat this 4 more times

Do these 3 times a day and continue until symptoms resolve
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Cerebral palsy is a disorder of movement and 
posture pathology associated with an impairment 
of the developing fetal or infant brain (up to 2 years 
old)—when the maturation of the brain is most rapid 
and therefore most at risk from damage from, for 
example, prematurity, hypoxia, or infection. The 
prevalence remains at around 2-3 per 1000 live births, 
and most affected children live well into adult life.1 
It is described in terms of topography (unilateral 
or bilateral), predominant motor subtype (usually 
spasticity and/or dyskinesis/dystonia), and severity 
(such as the Gross Motor Functional Classification 
System (GMFCS), see box). 

Adults with cerebral palsy have a wide range of abilities, 
from full independence in everyday life to needing 24 
hour care. Their care and support needs depend on the 
severity of impairment and any comorbidities. They may 
continue to experience new symptoms and difficulties in 
adulthood because of progression of their musculoskeletal 
disorder, or the comorbidities associated with cerebral 
palsy. Adults with cerebral palsy want to participate in life 
as fully as possible, and the recommendations from this 
guideline encompass daily living skills, education, work, 
and leisure activities.

There is variability in how services for adults with 
cerebral palsy are provided. In many regions of the UK 
the management of cerebral palsy falls to specialists, but 
the management of that person’s comorbidities is up to 
primary care services. 

This guidance should help development of regional, 
equitable, cost effective services, with a clear network of 
referral from primary care to more specialised services 
as appropriate. This article summarises the most recent 
recommendations from the National Institute for Health 
and Care Excellence (NICE) on cerebral palsy in adults.4
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Recommendations

NICE recommendations are based on systematic reviews 
of best available evidence and explicit consideration 
of cost effectiveness. When minimal evidence is 
available, recommendations are based on the Guideline 
Committee’s experience and opinion of what constitutes 
good practice. 

Access to services

Depending on local pathways of care, it may be that 
support can be adequately provided in primary care 
settings with regular review. Specialist evaluation will 
be necessary if the clinical impact of the movement 
disorder or comorbidity becomes more challenging to 
the individual. 
•   Recognise and address any personal barriers to 

accessing primary and secondary care for adults with 
cerebral palsy. For example, this may involve:

   – Ensuring healthcare professionals have the skills 
and training to overcome communication difficulties

   – Providing treatment and support for mental 
health problems

WHAT YOU NEED TO KNOW

•   Offer an annual review by a healthcare professional with 
expertise in neurodisabilities (who might be an advanced nurse 
practitioner, rehabilitation physician, physiotherapist, or other) 
to people with cerebral palsy and complex needs

•   Consider referral to speech and language therapy services and/
or occupational therapy services for an assessment of functional 
needs and individualised support

•   Discuss factors that may exacerbate spasticity or dystonia, such 
as bladder problems, constipation, emotional distress, pain, and 
medication changes

•   Assess for risk of fractures secondary to osteoporosis in adults 
with cerebral palsy and specific risk factors, such as a history of 
falls or low body mass index (BMI)

•   Offer a regular weight check and BMI measurement due to risk 
of both obesity and undernutrition

MRI and DTI scans of a patient with cerebral palsy 
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   – Ensuring that the person has an advocate 
if needed

   – Providing support to help with social and 
emotional factors, such as fear of stigma, 
lack of motivation, and exhaustion.

•   Recognise and address any physical and 
organisational barriers to accessing primary 
and secondary care for adults with cerebral 
palsy. For example, this may involve:

   – Improving physical access to buildings
   – Providing advice and information on 
accessible transport services, such as 
local community transport services

   – Ensuring that appropriate equipment (for 
example, hoists and wheelchair weighing 
scales) and adequate changing and toilet 
facilities are available

   – Extending appointment times if needed.
•   Refer adults with cerebral palsy to a 

multidisciplinary team experienced in the 
management of neurological impairments if:

   – Their ability to carry out their usual daily 
activities deteriorates or

   – A neurosurgical or orthopaedic procedure 
is being considered that may affect their 
ability to carry out their usual daily 
activities.

•   Recognise that re-assessment by this 
multidisciplinary team may be needed by 
adults with cerebral palsy at different points 
in their lives to ensure that their changing 
needs are met (for example, pregnancy and 
parenting, decreased mobility due to hip 
arthritis, and loss of care and support from 
a parent). 

Ongoing care

•   Consider regular reviews for adults with 
cerebral palsy, tailored to their needs and 
preferences. Agree with the person the 
frequency of review and which services 
should be involved based on their needs and 
preferences. 

•   Offer an annual review of the person’s 
clinical and functional needs carried out by 
a healthcare professional with expertise in 
neurodisabilities for people with cerebral 
palsy who have complex needs (such as the 
Gross Motor Function Classification System 
(GMFCS) levels IV and V—see box, right, for 
definition) and any of the following:

   – Communication difficulties
   – Learning disabilities
   – Living in long term care settings
   – Living in the community without 
sufficient practical and social support (for 
example, being cared for by elderly, frail 
parents)

   – Multiple comorbidities.

Gross Motor Function Classification System (GMFCS)2

This five-level clinical classification system describes the gross motor function of people 
with cerebral palsy based on their self-initiated movement abilities. People assessed as 
level I are the most physically able, and people assessed as level V are dependent on others 
for all their mobility needs:
• Level I—Walks without restrictions; limitations in more advanced gross motor skills
• Level II—Walks without assistive devices; limitations walking outdoors and in the community
• Level III—Walks with assistive devices; limitations walking outdoors and in the community
• Level IV—Self-mobility with limitations; the person is transported or uses power mobility 

outdoors and in the community
• Level V—Self-mobility is severely limited even with the use of assistive technology.
The GMFCS is not validated for use in adults, but the GMFCS level at 12 years old is a good 
predictor of mobility into adulthood,3 especially at the milder and most severe levels. It 
is used in this guideline in the absence of a validated system for use in adults because it 
is readily understood by people with cerebral palsy, their families and carers, and health 
professionals involved in the care of adults with cerebral palsy.

Consider selective dorsal rhizotomy Consider referral to a specialist centre 
with experience in providing deep 
brain stimulation

Bladder 
problems

Constipation Posture Pressure 
sores

Changes in home or
work environments

Emotional
distress

Pain

Medication 
changes

Side effectsSeating

Review the physical management programme

Refer to tone or spasticity management service if symptoms continue

First line treatmentFirst line treatment

    Enteral baclofen is first line treatment

    Discuss other drug treatment options
    with tone management specialist

    Do not rapidly withdraw muscle relaxant drugs

Botulinum toxin type A treatment

    Consider if spasticity is in a limited number 
    of muscle groups

Neurosurgery

Botulinum toxin type A treatment

   Consider for focal dystonia only 

If problems persist, referral can be made to neurosurgeons to consider 
intrathecal baclofen via drug pump 

A person with spasticity A person with dystonia

Explain to the person how their spasticity or dystonia usually has an adverse effect on daily life, but in 
some people may help their posture and ability to stand, walk, or transfer and how treatment may affect this

Are there any exacerbating factors that can be addressed including:

Discuss treatment options with a tone 
or movement disorder specialist

Managing spasticity or dystonia causing functional impairment, pain, or spasms



Monitoring and assessing complications 
and comorbidities

Complications and comorbid symptoms can affect 
participation and quality of life of people with cerebral 
palsy and are a high priority for management.

Osteoporosis and fracture risk
Low bone mineral density is common in adults with 
cerebral palsy, with a prevalence of 10% in 31-40 
year olds.5 Risk factors include reduced mobility or 
reduced weight bearing, those taking anticonvulsants 
or proton pump inhibitors, and those who have had 
a previous low-impact fracture. The guideline refers 
readers to NICE guideline on osteoporosis6 for more 
advice.
•   Consider assessing for risk of fractures secondary 

to osteoporosis in adults with cerebral palsy. Risk 
factors to assess include:

   – Needing help with moving or having to be moved, 
such as hoisting

   – History of falls
   – Low body mass index (BMI)
   – History of low-impact fractures
   – Other medical factors, such as steroid use, that 
may adversely affect bone health.

Bone and joint disorders
Adults with cerebral palsy are more likely to have bone 
and joint disorders due to abnormal musculoskeletal 
development. For example, the prevalence of 
osteoarthritis is 13% in 31-40 year olds.5

•   Refer adults with cerebral palsy to a specialist 
orthopaedic or musculoskeletal service if a bone or 
joint disorder is suspected and is causing pain or 
affecting posture or function. These may include:

   – Osteoarthritis
   – Cervical instability or spondylosis (including 
athetosis)

   – Spinal deformity (including scoliosis, kyphosis, 
and lordosis)

   – Subluxation of the hips, wrist, and shoulders
   – Biomechanical knee problems
   – Abnormalities of the foot structure.

Mental health problems
There is evidence of increased risk of developing 
depression and anxiety in this group.7

•   Identify and address mental health problems 
alongside physical health problems. Recognise 
that the impact of mental health problems 
and emotional difficulties can be as important 
as physical health problems for adults with 
cerebral palsy. 

HOW PATIENTS WERE INVOLVED IN THE CREATION OF THIS ARTICLE
Committee members involved in this guideline included two adults with 
cerebral palsy and a parent of a young adult with cerebral palsy who 
contributed to the formulation of the recommendations summarised here. 
They were not involved in preparing this summary article.

P

Function and participation

Speech and communication needs may change over time and 
with social circumstances or care arrangements. Those with new 
difficulties may need referral to speech and language therapy 
services.

Adults with cerebral palsy may benefit from referral to 
occupational therapy services for an assessment of functional 
needs and individualised support and referral to services providing 
information, assessment, and provision of electronic assistive 
technology. This might be prompted, for example, by a change in 
the home or work environment.

Physical activity to maintain general fitness and physical and 
mental health is important to those with cerebral palsy as it is to the 
general population.

Managing abnormal muscle tone

Adults with cerebral palsy may experience decreased mobility 
because of a number of factors, including muscle tone, weakness, 
and pain.
•   At every review discuss with the person with cerebral palsy (and 

their family and carers, if agreed) factors that may exacerbate 
their spasticity or dystonia, such as:

   – Bladder problems (for example, urinary tract infection or 
bladder stones)

   – Constipation
   – Emotional distress
   – Pain
   – Posture
   – Pressure sores
   – Changes in home or work environments, including seating
   – Medication changes and side effects.

Beyond considering exacerbating factors and the use of baclofen 
to treat spasticity, most medication to manage abnormal muscle 
tone will be initiated and optimised by specialist movement 
disorder teams. However, the supervision and longer term 
prescribing of these medicines will generally be managed under 
shared care arrangements with local primary care services.  

WHAT’S NEW IN THIS GUIDANCE
• For people with cerebral palsy and complex needs, offering an annual review 

of clinical and functional needs by a healthcare professional with expertise 
in neurodisabilities. For people with complex needs this would usually be a 
specialist rather than a GP. However, GPs will be involved in regular reviews  
for people with cerebral palsy

• Emphasis on the changing health needs of older people with cerebral palsy, 
such as problems with bones and joints or respiratory disorders, anxiety and 
depression

• Advice on how to address modifiable factors that may exacerbate spasticity 
and dystonia before further treatments are considered

Adults with cerebral palsy are more likely  
to have bone and joint disorders due to 
abnormal musculoskeletal development
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Difficulties with eating and nutritional problems
Obesity rates range from 5% to 41% in adults with 
cerebral palsy8 and will have an impact on mobility 
and independence. The risks of undernutrition in 
dyskinetic cerebral palsy and those severely impaired 
is well recognised: 58% of institutionalised adults 
were undernourished in one study.9

•   Offer adults with cerebral palsy a regular weight 
check and BMI or another anthropometric 
measurement, and identify people who may be at 
risk of undernutrition or obesity (see also the NICE 
guideline on obesity identification, assessment, 
and management10). 

Respiratory disorders
•   Recognise that some risk factors for respiratory 

impairment are more common in adults with 
severe cerebral palsy (GMFCS level IV or V), such 
as:

   – Aspiration pneumonia
   – Chronic cardiorespiratory disorders (for 
example, cor pulmonale or pulmonary 
circulation hypertension)

   – Chronic suppurative lung disease
   – Kyphoscoliosis
   – Poor saliva control
   – Recurrent chest infections.

•   Offer vaccinations to adults with cerebral 
palsy and their carers, in line with the national 
immunisation programme (see the Green Book for 
further information). 

•   Do not offer prophylactic antibiotics for lower 
respiratory tract infections in adults with cerebral 
palsy unless:

   – The person is at high risk of respiratory 
impairment and

   – They are offered on the advice of a respiratory 
specialist with expertise in neurodisability 
management.

Dysphagia is a common cause of recurrent chest 
infections in adults with cerebral palsy.
•   Refer adults with cerebral palsy and recurrent 

chest infections, if dysphagia is suspected, to a 
speech and language therapist with training in 
dysphagia to assess swallowing. 

Pain
•   Be aware that some adults with cerebral palsy 

have difficulty communicating, or are unable to 
communicate, that they are in pain. 

•   Assess for the presence, severity, and location 
of pain in adults with cerebral palsy using pain 
assessment tools such as:

   – Numerical rating scales
   – Visual analogue scales
   – Faces pain scales
   – Body maps.

Competing interests: See bmj.com.
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Pre-referral imaging for  
an undescended testis can 
be a hindrance
The term cryptorchidism is most 
commonly used to refer to an 
isolated unilateral undescended 
testis, but also applies to children 
with bilateral non-palpable testes 
associated with ambiguous 
genitalia. In my practice I see 
around 100-150 cases of 
cryptorchidism a year.

When children are referred to 
us with cryptorchidism, 20-50% 
of them have already undergone 
at least one form of imaging 
(ultrasound, computed tomography 
scan, or magnetic resonance 
imaging).

The results of a survey to 
determine the factors that 
influence referring clinicians to 
obtain imaging for suspected 
undescended testes suggest that 
many believe that imaging helps 
identify non-palpable testes, 
reassure families, and assist 
surgeons with operative planning.

However, several systematic 
reviews—the results of which are 
reflected in guidelines from the 
American Urological Association, 
the European Association of Urology, 
and the European Society for 
Paediatric Urology—have shown that 
imaging does not reliably identify 
a non-palpable testis, that it is not 
warranted, and that it is costly.

Additionally, pre-referral imaging 
does not assist surgeons with 
operative planning, and in some 
cases it can actually be more of a 
hindrance. For example, wrongly 

diagnosing monorchidism, when 
an intra-abdominal testis is present 
but not clinically examinable and 
not identified by imaging, could 
mean that a cryptorchid testis is not 
diagnosed until a more advanced 
stage, which puts the patient at 
higher risk for seminoma. And 
explaining that no viable testis was 
present after surgical exploration, 
when imaging suggested there was 
one, can be particularly distressing 
to families.

With regards to bilateral non-
palpable testes or ambiguous 
genitalia, these patients are usually 
identified at birth, and the required 
imaging is typically done as part 
of the investigation performed at 
that point. However, if bilateral 
non-palpable testes, or a degree of 
ambiguity, is suspected once the 
child is in the community, patients 
would ideally be referred for 
specialist assessment to determine 
whether imaging is necessary.

Better communication on how 
radiology for undescended testis 
affects paediatric urologists’ 
practice is important so that more 
referring clinicians understand 
why, for instance, an ultrasound 
for an undescended testis has the 
potential to create problems along 
the line.
Luke Harper, paediatric urologist, 
Department of Paediatric Surgery, 
Hôpital Pellegrin-Enfants, CHU 
Bordeaux, France
References available on bmj.com/blogs
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What are the 
implications?

This is the largest 
study to investigate 
the natural history of 
thyroid dysfunction in 
the general population of 
older adults in the UK. 

The low absolute risk of 
developing overt thyroid 
dysfunction over five 
years offers reassurance 
to clinicians that it is 
safe not to routinely 
retest older adults unless 
they have risk factors 
or develop clinical 
symptoms of overt 
thyroid dysfunction.

It suggests that routine 
retesting in these adults 
could be safely reduced, 
with clinical assessment 
of thyroid symptoms 
and risk factors used to 
guide retesting. Avoiding 
unnecessary retesting 
will reduce the burden of 
testing for patients and 
save NHS resources.

Repeat thyroid function tests for  
healthy older people are not needed
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Thyroid dysfunction is common in older adults. It 
can be caused by a range of health problems and 
certain medications. Around 6% of UK adults have 
subclinical hypothyroidism: no symptoms and 
normal levels of free thyroxine (FT4), but elevated 
levels of thyroid stimulating hormone (TSH). Around 
1% have subclinical hyperthyroidism: no symptoms 
and normal FT4, but suppressed TSH. 

The natural history of thyroid dysfunction is unclear, 
and there is substantial variation in how people with 

subclinical thyroid dysfunction are monitored. The 
study authors estimate that thyroid function tests are 
requested for around 30% of older adults without 
overt thyroid disease in UK general practices every 
year. The total annual cost of thyroid function testing in 
the UK is £30 m.

This study aimed to establish the stability of 
thyroid function in older people without overt thyroid 
dysfunction, and to determine whether repeat testing 
is necessary.

This study, BETS 2, followed up participants from the 
BETS 1 study. BETS 1 provided thyroid screening of 
5881 adults aged 65 or older in the UK. The current 
study involved 2936 adults across 19 general 
practices whose initial tests were either normal or 
indicated subclinical thyroid dysfunction: 94% of 
these were normal at baseline, 5% subclinically 
hypothyroid, and 1% subclinically hyperthyroid. 

Those who received active therapy within the BETS 1 
study had been excluded.

Participants were invited for repeat thyroid function 
tests approximately five years after BETS 1. Thyroid 
function was determined from a single test on both 
occasions, or from the test result immediately before 
treatment for any patients who had an interim thyroid 
diagnosis or treatment.

• Of 2768 participants with normal thyroid function 
at baseline, 96% continued to have normal 
thyroid function at five years, 3.5% developed 
subclinical hypothyroidism, 0.2% developed overt 
hypothyroidism, 0.5% developed subclinical 
hyperthyroidism, and 0.3% developed overt 
hyperthyroidism.
• Of 143 participants with subclinical 
hypothyroidism at baseline, 58% stayed the same 
at five years, 40% reverted to normal, and 2% 
developed overt hypothyroidism.

• Of 25 participants with subclinical hyperthyroidism 
at baseline, 64% stayed the same at five years, 
32% reverted to normal, and 4% developed overt 
hyperthyroidism.
• Over nearly 13 000 person years, 17 cases of  
overt thyroid dysfunction developed. The risk  
of developing overt hypothyroidism was greater  
for people with higher TSH or lower FT4 at baseline, 
with subsequent diagnosis of atrial fibrillation 
or renal disease, or who started taking the drug 
amiodarone.

Guidelines from the National Institute for Health and 
Care Excellence on assessment and management of 
thyroid disease are in development and are expected 
to be published in November 2019.

A detailed 2006 guideline from the British Thyroid 
Foundation outlines the indications for thyroid 

function testing and subsequent management. This 
guideline does recommend repeat testing and ongoing 
monitoring in people who may have subclinical thyroid 
dysfunction but recommends against routine testing 
of people acutely admitted to hospital unless there are 
specific clinical indications.

What does current guidance say on this issue?

What did it find?

What did this study do?
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Routine retesting 
could be  
safely reduced 
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Why was this study needed?
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ENDGAMES                       

A 42 year old man, born in Zimbabwe 
and living in the UK, presented with 
a two week history of fever, vomiting, 
and diarrhoea on a background of 
six months of increasing exertional 
dyspnoea.

His temperature was 38°C, heart 
rate 96 beats/min, respiratory rate 24 
breaths per minute, blood pressure 
82/57 mmHg, and saturations 100% 
on room air. On examination there 
was a loud first heart sound and 
mid-diastolic murmur. Blood results 
are shown in the table and the chest 
radiograph in fig 1.

He was treated for septic shock of 
unknown origin with piperacillin-
tazobactam and 4000 mL intravenous 

fluid, after which he developed 
bilateral coarse crepitations on 
auscultation and marked type 1 
respiratory failure. He improved after 
12 hours of ventilation  and was 
successfully extubated. Blood cultures 
were later positive for Streptococcus 
oralis.
1 What does the chest radiograph 

show?
2 What is the most likely underlying 

diagnosis?
3 What is the most likely cause of the 

rapid deterioration and improvement 
of respiratory function?

Submitted by David Hamilton and Karen Lipscomb
Patient consent obtained.
Cite this as: BMJ 2019;364:l1085
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CASE REVIEW
A man with fever and breathlessness

Relevant abnormal blood results
Blood result (unit) Laboratory value Normal range
White cell count (×109 /L) 36 4-11
C-reactive protein (mg/L) 254 <5
Urea (mmol/L) 8.4 2.5-7.8
Creatinine (micromol/L) 111 59-104
Thick and thin blood films No malarial parasites N/A

CASE REVIEW
A man with fever and breathlessness

1 What does the chest radiograph show?
It shows evidence of pulmonary oedema with perihilar congestion, 
fluid in the horizontal fissure, and upper lobe diversion. The left 
border of the left atrium is convex, implying enlargement (fig 2). 
Radiological evidence of a structural heart abnormality and upper 
lobe diversion makes acute respiratory distress syndrome unlikely, 
however it is still important to consider.
2 What is the most likely underlying diagnosis?
Bacterial endocarditis affecting a stenotic mitral valve, likely 
secondary to rheumatic heart disease.

Pulmonary oedema in patients under 40 suggests structural cardiac 
disease. Left atrial enlargement suggests a chronic mitral valve 
lesion. The mid-diastolic murmur and exertional dyspnoea suggest 
mitral stenosis, which is a risk factor for infective endocarditis. 
Streptococcal growth on blood culture supports this diagnosis. 
3 What is the most likely cause of the rapid deterioration and 

improvement of respiratory function?
Cardiogenic pulmonary oedema precipitated by intravenous fluid 
resuscitation.

Both cardiogenic pulmonary oedema and acute respiratory distress 
syndrome (ARDS) may cause sudden onset respiratory distress, 
acute hypoxia, and diffuse crackles on examination of the chest. 
However, this patient is unlikely to have ARDS, because his condition 
would not spontaneously improve in such a short period of time.

LEARNING POINTS
•   Consider rheumatic heart disease in patients with exertional 
dyspnoea born in countries where rheumatic heart disease is 
endemic
•   Pulmonary oedema in a younger patient suggests structural 
heart disease.

Fig 2

Fig 1
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Nobody familiar with Julian 
Tudor Hart’s inverse care law 
will be surprised. Doctors prefer 
to live and work in salubrious 
surroundings, so of course there 
are more of them in healthier 
places. However, the investigators 
have gone to great trouble to 
compensate for this bias and 
it still looks as if primary care 
doctors have an effect on the 
health of the communities they 
serve. The effect is fairly small: 
one extra doctor per 10 000 
people increases life expectancy 
by 0.2%. 

Dementia after stroke
The likelihood of developing 
dementia after a cerebrovascular 
event depends on its type 
and severity and the age and 
individual characteristics of the 
patient, according to a prospective 
population based study in 
Oxfordshire (Lancet Neurol). 

In the year following a major 
stroke, the incidence of dementia 
is much higher than in the general 
population, but rates are lower 
after a minor stroke or transient 
ischaemic attack. The 5 year 
cumulative incidence of dementia 
ranged from 0% after TIA in 
patients under 65 to more than 
80% in those aged 75 or older 
with major recurrent stroke. 

MINERVA 

Physical activity protects 
against depression
High levels of physical 
activity are linked 
to reduced risk of 
depression. The 
question is whether 
exercise has a direct 
protective effect or if the link 
simply reflects the fact that 
depressed people are less 
inclined to exert themselves. 

A mendelian 
randomisation study using a 
genetic instrumental variable 
derived from genome wide 
association studies and 
a measure of individual 
activity obtained from 
accelerometer recordings 
suggests the relation is 
causal and that exercise does 
reduce risk of depressive 
illness (JAMA Psych). 
Whether interventions to 
increase physical activity 
will reduce the incidence of 
depression is another matter. 

Patients live longer in 
areas with more doctors
An ecological study from the 
US reports that people living 
in areas with more primary 
care doctors have greater 
life expectancy (JAMA Intern 
Med). 

Airway obstruction in Rosai-Dorfman disease
A 23 year old woman presented 
with painless palpable generalised 
lymphadenopathy and progressive 
dyspnoea. On examination, she had 
inspiratory stridor. Flexible laryngoscopy 
and computed tomography (right) 
revealed almost complete obliteration 
of the airway lumen from submucosal 
masses in the nasopharynx, base of 
tongue, and subglottis (arrows).

The patient underwent urgent 
tracheotomy for airway stabilisation. 
Biopsy revealed foamy histocytes and 
emperipolesis, consistent with Rosai-
Dorfman disease (RDD).

RDD (also known as sinus histiocytosis 

with massive lymphadenopathy) is a rare 
non-Langerhans’ cell histiocytosis of 
unknown aetiology that often manifests 
as massive cervical lymphadenopathy. 
It can also affect extranodal sites which 
may require urgent intervention. RDD 
often manifests in isolation, though there 
is an association with autoimmunity, 
viral infection, and lymphoproliferative 
diseases. Systemic involvement is 
rarely life threatening or functionally 
debilitating and spontaneous remission 
usually occurs. Treatment options 
include surgery, systemic steroids, 
sirolimus, chemotherapy, and targeted 
radiotherapy.

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

Treating serious bacterial 
infection in infants
Prompt diagnosis and treatment 
of bacterial infections is especially 
important in infants. But there’s a 
balance to be struck between early 
diagnosis on the one hand and 
over-investigation and treatment on 
the other. 

A prediction rule based on 
urinalysis, neutrophil count, and 
serum procalcitonin might prove 
helpful. Derived from and tested 
in a cohort of nearly 2000 febrile 
infants less than 2 months old, it 
had a negative predictive value 
close to 99%. The investigators 
hope that, if it survives an 
independent validation, the 
rule will decrease unnecessary 
lumbar punctures, antibiotic 
administration, and admissions to 
hospital (JAMA Pediatr).
Cite this as: BMJ 2019;364:l1170
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