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Persistent covid-19 
symptoms
A group of Italian researchers 
examined what people 
experience after recovery from 
covid-19 in the months after 
discharge from hospital. Of the 
143 men and women surveyed, 
now testing negative for SARS-CoV-2, only 12.6% had no 
persistent symptoms and 55.6% had three or more persistent 
symptoms. Ongoing fatigue, breathlessness, joint pain, and 
chest pain were commonly reported. 

The applicability of the results to the general population 
of people who have had symptomatic covid-19 is low 
because the sample size was small and included only people 
admitted to hospital for their illness. The survey is also limited 
because it is based on participant recall of symptoms—that 
is, symptoms could have been present before the covid-19 
illness, and symptoms are very subjective.

 � JAMA doi:10.1001/jama.2020.12603

Stillbirths during the pandemic

This retrospective study compared stillbirth rates at one 
London hospital in the three months before the fi rst reported 
UK cases of covid-19 and the following three months. The 
rate before the pandemic was 2.38 per 1000 births and 
during was 9.31 per 1000 births. There are many possible 
explanations for this diff erence, including the play of chance. 
It seems reasonable to speculate that the pandemic had 
something to do with it, albeit indirectly as the aff ected 
women did not have covid-19. 

Possible explanations include this hospital being referred 
more high risk cases during the pandemic, changes in 
obstetric care (such as reduced antenatal services), and 
perhaps reluctance to attend hospital when needed. While 
research in this area is vital, this particular study does not 
really further our understanding of the relation between 
covid-19 and pregnancy outcomes.

 � JAMA doi:10.1001/jama.2020.12746

How probiotics didn’t reduce infections

Butler and colleagues studied the eff ect of probiotics on days 
of antibiotic administration in one year in a double blind 
randomised controlled trial of 310 UK care home residents 
aged over 65 years. The trial found no diff erence in antibiotic 
administration for any infection between the probiotic group 
and the placebo group. Days of antibiotics is a more objective, 
easy to measure, and continuous outcome than infections 
and is probably a more relevant outcome because of the 
harms associated with antibiotic use. Death rates were similar 

in both groups. Weirdly, it is even possible that probiotics 
increased the rate of lower respiratory tract infections (one 
of the secondary outcomes). The hunt for interventions to 
reduce infections in care homes continues.

 � JAMA doi:10.1001/jama.2020.8556

Baloxavir for flu prophylaxis after exposure

Flu is still important even if covid-19 continues to dominate 
everything. This trial tests whether baloxavir is useful for 
post-exposure prophylaxis against fl u. Over 700 people 
in Japan who had been exposed to infl uenza through 
household contacts were randomised to receive a single 
dose of baloxavir or placebo in a double blind fashion. The 
primary endpoint was clinical fl u with a positive PCR test in 
10 days. Dramatically fewer people in the baloxavir group 
developed clinical fl u compared with the placebo group 
without an adverse safety signal for the drug. This benefi t was 
present in the paediatric and the high risk subgroups, which 
is reassuring. And so it seems that this drug will be a useful 
intervention for preventing fl u. 

One way in which these results might not be generalisable 
to other populations is that the index patients, who could 
pass fl u onto the participants, tended to receive early 
antivirals (as is standard practice in Japan), which could have 
infl uenced the transmission rates. It is unclear whether this 
would change the study’s outcome though, especially since 
the diff erence between groups was so substantial.

 � N Engl J Med doi:10.1056/NEJMoa1915341

Breast cancer screening 
after childhood radiation
Women who had chest radiation 
for childhood cancer live with 
an increased cancer risk and 
thus undergo breast cancer 
screening. The frequency and 
type of screening is very challenging to test in randomised 
studies. Using existing published data (taken from survivors 
with cancer diagnosed between 1970 and 1986), Yeh and 
colleagues modelled initiating screening at ages 25, 30, 
or 35 years and compared annual MRI with annual MRI 
plus mammography. They concluded that early initiation 
(ages 25-30 years) may reduce breast cancer deaths and 
that the addition of mammography was benefi cial without 
substantially changing rates of false positives and benign 
biopsies. 

These modelling data may be some of the best data 
available to plan screening strategies, or at the least, inform 
risk versus benefi t discussions with patients.

 � Ann Intern Med doi:10.7326/M19-3481
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 Covid-19 is likely to remain an important diff erential diagnosis for 
the foreseeable future in anyone presenting to hospital with a fl u-
like illness, lymphopenia on full blood count, and/or a change in 
normal sense of smell (anosmia) or taste. 1   2  

 Most people with covid-19 infection do not develop pneumonia 3;  
however, chest radiography of people who are seriously ill with 
respiratory symptoms when they present to hospital can help to 
identify those with covid-19 pneumonia. 

 In this article we off er advice to non-radiologists on how to look 
for changes on chest radiograph that may be suggestive of covid-19 
pneumonia, as prompt review and report from an onsite or remote 
radiologist is not always available. 

 The recommendations in this article are based on a combination 
of emerging evidence, current guidelines, and our clinical 
experience. 

READING

0.5 HOURS

 What is covid-19 pneumonia? 

 No fi xed defi nition of covid-19 pneumonia exists; 
in this article the term is used when describing 
patients with clinical features of covid-19 infection 
who have either clinical or radiological evidence of 
pneumonia, 4   5  or acute respiratory distress. 1  

 Like other pneumonias, covid-19 pneumonia 
causes the density of the lungs to increase. This may 
be seen as whiteness in the lungs on radiography 
which, depending on the severity of the pneumonia, 
obscures the lung markings that are normally seen; 
however, this may be delayed in appearing or absent. 
•    When lung markings are partially obscured by 

the increased whiteness, a ground glass pattern 
(ground glass opacity, fi g 1) occurs. This can 
be subtle and might need confi rmation with a 
radiologist. 

•    Peripheral, coarse, horizontal white lines, bands, 
or reticular changes which can be described as 
linear opacities may also be seen in association 
with ground glass opacity (fi g 1). 

•    When lung markings are completely lost due to 
the whiteness, it is known as consolidation (this is 
usually seen in severe disease) (fi g 2, fi g 3c). 6  
 Covid-19 pneumonia can be classed as an atypical 

pneumonia because of the radiographic appearances 
of multifocal ground glass opacity, linear opacities, 
and consolidation. These changes are also seen 
in other atypical pneumonias, including other 
coronavirus infections (severe acute respiratory 
system, SARS, and Middle East respiratory syndrome, 
MERS). 8  

Fig 1 | Ground glass opacity. Posterior anterior (PA) chest radiograph of 

patient A, a man in his 50s with covid-19 pneumonia. Features include 

ground glass opacity in both mid and lower zones of the lungs, which is 

predominantly peripheral (white arrows) with preservation of lung marking. 

Linear opacity can be seen in the periphery of the left mid zone (black arrow)

 WHAT YOU NEED TO KNOW 

•    A normal chest radiograph does not exclude 
covid-19 pneumonia 

•    No single feature of covid-19 pneumonia 
on a chest radiograph is specifi c or 
diagnostic, but a combination of multifocal 
peripheral lung changes of ground 
glass opacity and/or consolidation, which 
are most commonly bilateral, may be 
present 

•    Diagnosis might be complicated as 
covid-19 pneumonia may or may not 
be visible on chest radiograph; consider 
other causes for patients’ respiratory 
symptoms 
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 What do you look for on chest 
radiography? 
 Review the radiograph 
systematically, looking for 
abnormalities of the heart, 
mediastinum, lungs, diaphragm, 
and ribs, 9  and remembering that 
radiographic changes of covid-19 
pneumonia can be subtle or absent. 

 Compare with previous chest 
radiographs when available. 

 Look for evidence of ground glass 
opacity, peripheral linear opacities, 
or consolidation in the lung  . 

 Which parts of the lungs are 
usually affected? 

 A quantitative meta-analysis covering 
2847 patients in China and Australia, 
and a multinational descriptive 
analysis of 39 case report articles 
summarising 127 patients, found 
that covid-19 pneumonia changes are 
mostly bilateral on chest radiographs 
(72.9%, 95% confi dence interval 
58.6 to 87.1) and have ground glass 
opacity in 68.5% of cases (95% CI 
51.8 to 85.2) (fi g 1, fi g 3b); however, 
these data are pooled so it is not 
possible to link the radiographic 
fi ndings to the duration of disease or 
severity. 10  

 A retrospective case series of 64 
patients hospitalised with covid-
19 infection in Hong Kong found 
that chest radiograph changes are 
often peripheral (41%) and lower 
zone (50%) in distribution11  ; these 
fi ndings are supported by a pictorial 
review from the US describing 
common manifestations and patterns 
of lung abnormality seen on portable 
chest radiography in covid-19 
patients 12 ; it does not, however, 
describe a formal methodology, the 
geographical location of the patients, 
or the numbers of patients included. 

 This pictorial review also suggests 
that the coarse linear opacities 
associated with covid-19 on chest 
radiography typically appear in the 
lung peripheries (fi g 1, fi g 3b). 12  

A  small case series in Korea 
showed that 80% of radiographical 
changes (again this relates to the 
number of radiological lesions 
seen, not patients) were found 
peripherally. 7    

Fig 2 | Consolidation. Anterior-posterior (AP) chest radiograph of patient B, a man in his 50s, 

with severe covid-19 pneumonia, showing bilateral dense peripheral consolidation and loss of 

lung markings in the mid and lower zones (outlined arrows) 

FEATURES OF CHEST RADIOGRAPHS IN COVID-19

Normal 

• Central mediastinum and heart appear normal 
• Lungs predominantly contain air (appearing black)
• Lung markings are present, representing blood vessels extending from the 

hilum to the lung periphery (these branch and decrease in calibre, such that 
few vessels are seen at the lung periphery)

• The diaphragm is curvilinear in outline with sharp costophrenic margins

Ground glass opacity

• The initial abnormalities suggesting covid-19 pneumonia on a chest 
radiograph are loss of the normal black appearance in the lung

• This is seen as increased whiteness (because of increased density), but not 
enough to totally obscure lung markings; giving a ground glass appearance

• Ground glass opacities can be difficult to observe; radiologist confirmation 
is recommended

• Horizontal linear opacities may be seen with ground glass change9 (fig 1, 
fig 3b)

• Location: usually bilateral but can be unilateral.7 More often reported in a 
peripheral lung8 adjacent to the chest wall and diaphragm and usually with 
a distribution in the mid and lower zones.8 9 11 Fig 4b shows ground glass 
opacities in the right upper zone, as will be the case in approximately 20% 
of patients with covid-19 pneumonia

Consolidation

• Ground glass opacities become denser (whiter) and progress to 
consolidation with complete loss of lung markings

• Location: The areas of consolidation are likely to have progressed from sites 
of ground glass opacities (fig 2, fig 3c)
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 What else might be visible? 

 Consider covid-19 infection in patients with 
nodular lung lesions, pneumothorax, and 
pleural eff usion as these have been reported 
in case series of patients with covid-19 
infection in China and Korea  7 11 13 14; 
however, the evidence within these reports 
is not strong. 

 Look for cardiac outline abnormalities on 
chest radiography as cardiac complications 
are reported with covid-19 (which can 
be seen on echo 15 ); however, no reports 
of cardiac abnormalities seen on chest 
radiographs have been published. 

 It is good practice to look for radiograph 
features that might indicate comorbidities 
such as tumours, emphysema, community 
acquired pneumonia, and bone fracture. 
Look for misplaced tubes (eg, endotracheal, 
nasogastric, pleural drains) and lines (eg, 
central venous lines), and evidence of heart 
disease including sternotomy wires, which 
could indicate previous cardiac surgery.  

 What are the differential 
diagnoses? 

 Ground glass appearance, consolidation, 
and linear opacities can also be caused by 
•    Other atypical pneumonias and the 

early stages of community acquired 
pneumonias 

•    Pulmonary aspiration 
•    Pulmonary oedema 
•    Lung cancer 
•    Infl ammatory lung disease, such as 

pulmonary eosinophilia 
•    Vasculitides—eg, Wegener’s 

(granulomatosis with polyangiitis) 
•    Haemorrhage. 

 Causes of other atypical pneumonias 
include SARS and MERS, mycoplasma 
infection,  Coxiella burnetti , and legionella 19  
(not an exclusive list). 

 Causes of bacterial community acquired 
pneumonias include  Streptococcus 
pneumoniae ,  Haemophilus infl uenzae , and 
 Klebsiella  20  (not an exclusive list). Chest 
radiograph changes from community 
acquired pneumonias are typically 
unilateral aff ecting only one part of the 
lung. Community acquired pneumonias 
are predominantly associated with 
consolidation on chest radiography, not 
ground glass opacity or linear opacities. 20  

 Recent reports suggest that vaping can 
cause radiological abnormalities, 21  and 
these appearances have been described as 
being similar to covid-19. 

Fig 3 | Serial 

radiological 

progression seen with 

covid- 19 pneumonia. 

(a) Normal posterior-

anterior  chest 

radiograph of patient 

C, a man in his 50s 

(taken up to 12 months 

before admission, 

included here for 

comparison). 

(b) AP chest 

radiograph of patient 

C when he developed 

covid-19 pneumonia—

taken in the emergency 

department (day 0 of 

admission), showing 

ground glass opacities 

in the periphery (outer 

third of the lung) of 

both lungs in the mid 

and lower zones (white 

arrows), preservation 

of lung marking, and 

linear opacity in the 

periphery of the left 

mid zone (black arrow). 

(c) AP chest radiograph 

of patient C on day 10 

of admission, showing 

progression to severe 

covid-19 pneumonia: 

patient intubated 

with endotracheal 

tube, central lines, 

and nasogastric 

tube in situ. Dense 

consolidation with 

loss of lung markings 

is now seen behind 

the heart in the left 

lower zone (outlined 

arrow). Extension of 

the peripheral ground 

glass changes seen in 

(b) can be seen in the 

periphery of the right 

mid and lower zones 

and the left mid zone 

(white arrows)

a

b

c
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 How reliable is chest radiography? 

 Avoid relying solely on imaging fi ndings; use them in conjunction with 
clinical fi ndings to form an overall clinical assessment, because 
•    No single feature on chest radiography is diagnostic of covid-19 

pneumonia 
•    Initial chest radiography may be normal but patients may later 

develop clinical or radiological signs of covid-19 pneumonia—ie, 
early radiographs may be negative (see patient D, fi g 4) 11 22 23    

•    Chest radiographs can be normal in some patients with clinically 
diagnosed covid-19 pneumonia, or who have been diagnosed with 
covid-19 pneumonia by computed tomography—ie, there may be 
false negative radiographs. 7 11 25    

 When and how is chest radiography requested? 

 The British Society of Thoracic Imaging (BSTI) suggests that all seriously 
ill patients (oxygen saturation <94%, National Early Warning Score, 
NEWS >3 26 ) initially have a chest radiograph and that those who do not 
meet those criteria should have a chest radiograph if “clinically required” 
(fi g 5, bmj.com). 27  

 Guidelines from the Fleischner Society for thoracic radiology 
recommend considering chest radiography and covid-19 testing 
(dependent on local availability) when inpatients have marked 
respiratory symptoms, which they defi ne as “hypoxaemia, moderate-
to-severe dyspnoea,” after considering appropriate diff erential 
diagnoses. 22   28  

 Make a note of known comorbidities and smoking history on 
paperwork requesting investigations; this will help radiologists to 
consider other pathologies that may be causing patients’ symptoms. 

 Request posterior-anterior chest radiograph views whenever possible, as 
it produces a better image than an anterior-posterior (AP) image, although 
you may be guided by the patient’s condition and local guidelines. 

 There is currently no role for requesting imaging for suspected covid-19 
in UK primary care. 

 When might other radiological 
investigations be required? 
 If the patient is breathless, with oxygen 
saturation of less than 94%, and the 
chest radiograph is normal or uncertain 
for covid-19, BSTI guidelines advise chest 
computed tomography 31  (fi g 5, bmj.com). 

 Consider pulmonary emboli as a 
cause of respiratory symptoms as 
evidence suggests a high prevalence of 
thrombotic complications in covid-19 
patients in intensive care. In a Dutch 
case series, of 184 patients in intensive 
care with covid-19 pneumonia, 31% 
experienced thrombotic complication 
(composite outcome of symptomatic 
acute pulmonary embolism, deep 
vein thrombosis, ischaemic stroke, 
myocardial infarction, or systemic 
arterial embolism). 32  Consider computed 
tomography pulmonary angiogram and 
relevant biochemical tests if pulmonary 
embolism is suspected. 

Fig 4 | Serial radiological progression seen with covid 19 pneumonia. (a) A normal AP chest radiograph of patient D, a woman in her 70s who is in hospital 

with covid-19 infection (day 0 of admission). (b) An AP chest radiograph of patient D on day 8, showing ground glass opacification now present at both lung 

bases (white arrows). Consolidation is also seen in the periphery of the left upper and mid zones (outlined arrows). Increased density (whiteness) is also 

present in the periphery of the right upper zone; this is not as dense or white as that seen in the left lung, showing progression of lung change of ground-glass 

opacification to consolidation (outlined arrows)

 EDUCATION INTO PRACTICE 

•  How might the stage of a patient’s illness 
affect chest radiograph interpretation? 

•  What differential diagnoses will you 
consider if consolidation is visible on chest 
radiography? 

•  What pathways are in place to ensure 
people who have had covid-19 pneumonia 
get the necessary follow-up? 

a b
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 SUMMARY OF POTENTIAL CHEST RADIOGRAPH 

FINDINGS IN COVID-19 PNEUMONIA 

•  Most patients with covid-19 infection have a mild 
illness and do not develop pneumonia 3  

•  The chest radiograph may be normal in up to 63% of 
people with covid-19 pneumonia, particularly in the 
early stages 7 11 16 25  (but there is uncertainty around 
this estimate, ranging from 0% to 63%) 

•  Changes include ground glass (68.5%), 10  coarse 
horizontal linear opacities, and consolidation. 12  
These are more likely to be peripheral and in the 
lower zones, but the whole lung can be involved 7 11    

•  Ground glass appearance is common in earlier 
presentations and may precede the appearance of 
consolidation 11 12    

•  Bilateral lung involvement is most common (72.9%) 
(but can be unilateral in 25%). 10  

•  Signs suggestive of potential comorbidities on 
chest radiography might be obscured by signs of 
covid-19 pneumonia 

•  The appearance of nodules, pneumothorax, or 
pleural effusion (1-3%) might be incidental, caused 
by covid-19 or by comorbidities 

 HOW PATIENTS WERE INVOLVED IN THE CREATION OF 

THIS ARTICLE 

 Two patients reviewed this article. As a result of their input 
we have made several changes to the manuscript, including 
adding a clearer explanation of the differing approaches to 
imaging in the US, UK, and China, and including a reference 
to emerging information on cardiac complications of covid-
19. They also helped identify acronyms and abbreviations 
that were very UK focused. 

P

 How does practice vary internationally? 

 The BSTI 31  states that there is “no role for computed 
tomography imaging in the diagnosis of covid-19 
unless the patient is seriously ill (NEWS score >3) OR 
if PCR is unavailable” and the American Society of 
Thoracic Radiology (STR) 33  says “routine screening 
computed tomography for the identifi cation of covid-
19 pneumonia is currently not recommended by most 
radiology societies.” The Fleischner Society for thoracic 
radiology endorses this approach. 22  

 In China, computed tomography has been preferred 
over chest radiography because patients were 
encouraged to present to hospital early for diagnosis as 
a public health measure, and computed tomography in 
the early stages of covid-19 infection is more likely to be 
diagnostic than early chest radiograph. 22  

 In the US and UK, however, patients with early 
disease are encouraged to stay at home and to present 
to hospital only if symptoms progress; at this later stage 
the chance of detecting covid-19 changes on chest 
radiography is likely to be higher. 22  

 How can cross infection risk be minimised? 

 Minimise the risk of cross infection by considering 
whether imaging is necessary, and if so, which type 
of imaging is most appropriate. 22  For example, with 
ventilated patients, a portable chest radiograph at 
the bedside has a lower risk of cross infection than 
computed tomography because ventilated patients 
are more likely to generate aerosol and will require 
additional support during imaging. To minimise cross 
infection risk from moving patients, some centres insist 
that only anterior-posterior chest radiographs (usually 
bedside) are performed. 22  

 Which patients need follow-up radiography? 

 Guidance from the British Thoracic Society (BTS) 
recommends follow-up for patients with a clinico-
radiological diagnosis of covid-19 pneumonia, as follows: 
•    Patients who required intensive care or high 

dependency unit admission or were cared for on the 
ward with severe pneumonia: 
 – Virtually assess at 4-6 weeks after hospital discharge, 

and proceed to face-to-face clinical assessment 
if indicated and a face-to-face review with chest 
radiography for all at approximately 12 weeks. 

•    Patients with a mild to moderate clinico-radiological 
diagnosis of covid-19 pneumonia who did not require 
intensive care or high dependency unit care—typically 
cared for on the ward or in the community: 
 – Request a routine follow-up chest radiograph at 

12 weeks after discharge with diff erent treatment 
pathways depending on radiographic resolution 
or not.   

 Competing interests: None declared.

 Cite this as:  BMJ  2020;370:m2426 

Find the full version with references at http://dx.doi.org/10.1136/bmj. m2426  
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  A 62 year old woman presents to her general 

practitioner with bilateral lower leg swelling 

and aching. She has extensive varicose veins 

on both legs which developed during her last 

pregnancy, 25 years ago. She has experienced 

increasing discomfort in both legs over the 

past fi ve years and lower leg swelling which 

worsens during the day. She has started to 

develop some eczematous skin changes 

around the ankle of the right leg.  

 Annually, 1-2% of people with skin changes 
related to varicose veins develop lower limb 
ulceration, 1  which aff ects their quality of life 
and creates socioeconomic burdens on health 
services. 1  Each year up to 7% of people with 
varicose veins develop lower leg skin changes 
(such as haemosiderin deposition and/or 
lipodermatosclerosis), 1  which are a sign that they 
are at increased risk of slow wound healing and 
ulceration. Timely specialist referral can reduce 
the impact on quality of life and reduce costs. 2  

READING

0.5 HOURS

 WHAT YOU NEED TO KNOW 

•    Varicose veins are a cause of chronic 
venous hypertension 

•    Lower limb ulceration is the most 
severe consequence of chronic venous 
insuffi  ciency or hypertension 

•    Refer patients to secondary care if 
there is external bleeding, ulceration 
(including healed ulceration), 
thrombophlebitis, venous skin 
changes, or symptoms aff ecting 
quality of life 

LEARNING
MODULE

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

 What are varicose veins and 
how might they progress? 

 Varicose veins are engorged peripheral 
veins which occur when damaged or 
incompetent valves cause bidirectional 
blood fl ow or refl ux in the deep veins, 
great saphenous vein, and/or small 
saphenous vein (fi g 1). Veins with 
incompetent valves are described as 
“insuffi  cient” because they do not 
return venous blood towards the heart 
eff ectively; the resultant condition is 
termed venous insuffi  ciency. 

 As chronic venous insuffi  ciency 
continues, patients may notice more 
severe symptoms: skin changes and 
ulcers associated with varicose veins 
(fi g 2). The medial side of the ankle (the 
gaiter area) is most commonly aff ected. 
Around 80% of leg ulcers are associated 
with chronic venous insuffi  ciency. 5    

 Varicose veins can also increase 
susceptibility to superfi cial 
thrombophlebitis. 6  This occurs when a 
segment of the varicosed superfi cial vein 
or incompetent truncal vein fi lls up with 
thrombus, causing an infl ammatory 
reaction around the blood vessel. 7  

 HOW PATIENTS WERE INVOLVED IN THE 

CREATION OF THIS ARTICLE 

 A patient who has undergone multiple procedures 
for varicose veins reviewed the article. On their 
suggestion, we emphasised the link between 
varicose vein pathology and potential venous 
ulceration, discussed pregnancy and varicose 
veins, and wrote about potential complications of 
secondary care procedures.  

P

Sapheno-
femoral
junction

Great 
saphenous 
vein

Small saphenous
vein

Femoral vein

Popliteal vein

Saphenopopliteal
junction

Deep
veins 

Fig 2 | Classic appearance 

of leg swelling and skin 

changes associated 

with chronic venous 

insufficiency: numerous 

varicose veins are visible 

in the distribution of 

the right, below knee 

long saphenous vein. A 

healed ulcer is visible 

on the right anterior 

shin (white arrow) 

surrounded by brown 

haemosiderin deposits 

(yellow circle). The 

patient had thickened 

skin at the ankle, and 

there is suggestion of an 

“inverted champagne 

bottle appearance” of 

lipodermatosclerosis are 

apparent (blue circle). 

Haemosiderin staining is 

also evident around the 

right medial malleolus

Fig 1 | Lower limb veins affected by chronic venous 

insufficiency 
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 How do you examine someone 
presenting with varicose veins? 

•    Examine both legs from groin to toes. 
•    An asymptomatic varicose vein is a bulging lump 

under the skin that is soft, compressible, and 
painless. Overlying skin is normal in appearance. 
They are more often seen on the medial side of the 
leg, close to the great saphenous vein. They can be 
above or below the knee. 

•    Assess for lower leg swelling. 
•    Look for chronic venous skin changes: 

   –  Varicose eczema—also called venous, gravitational, 
or stasis eczema—is dry, itchy, fl aky skin on the 
lower legs. This can occur in small plaques or be 
more generalised below the knee. It can appear as a 
red rash in people with lighter skin, or a dark brown 
or grey rash in people with darker skin (fi gs 3 and 4) 

   –  Haemosiderin deposition appears as 
hyperpigmented spots on the skin, usually around 
the gaiter area; it may be harder to recognise in 
patients with darker skin tones (fi g 4) 

   –  Atrophie blanche are hypopigmented, star-like 
scars on the legs after trauma to the skin with 
delayed healing; they are seen infrequently  (fi g 3)

   –  Lipodermatosclerosis is hardening and 
tightening of the skin around the ankle which can 
occasionally give the lower leg a characteristic 
“upside-down champagne bottle” appearance (fi g 
2). This is a reasonably late sign, and patients will 
usually have other signs of venous disease. 

•    Palpate for foot pulses. If they are not present an ankle-
brachial pressure index will be required. In the context 
of an ulcer, palpating for foot pulses is to determine 
whether there may be an arterial component to the 
ulcer’s aetiology. In the absence of an ulcer, this is to 
ensure it is safe to prescribe compression hosiery. 

•    Look for evidence of ulceration on the lower legs. 
   –  A chronic leg ulcer is defi ned as a wound between 
the knee and ankle that has failed to heal within 
two weeks. 18  

   –  Active venous ulcers classically occur around the 
gaiter area of the ankle, are shallow and painless. 
They tend to have irregular margins with sloping 
wound edges (fi g 4). 

•    A palpable foot pulse or an ankle-brachial pressure 
index >0.8 indicates adequate arterial supply and rules 
out an arterial component to the ulcer. Arterial ulcers 
tend to be painful with a punched out appearance 
and can have a necrotic edge. Other signs of leg or foot 
ischaemia such as pallor or slow capillary refi ll are 
usually present. Vasculitic ulcers are accompanied by 
signs of connective tissue disorder, can be multiple 
and are usually painful and deep. 

•    Consider superfi cial thrombophlebitis if there is a 
hard, tender lump at the site of a varicose vein; this is 
often associated with induration and erythema of the 
overlying skin. 

•    Perform an abdominal examination to assess for an 
abdominal or pelvic mass. 

 Who gets varicose veins? 

 Varicose veins are present in approximately a third of the population 
aged between 18 and 64 years, and prevalence increases with age. 8  
Risk factors for varicose veins include older age, positive family 
history, white race, reduced mobility, pregnancy, and obesity. 6 9-11    

 The prevalence of varicose disease during pregnancy is up to 
72%. 10  This is likely due to the external compression of pelvic veins by 
the developing fetus, as well as pregnancy related hormonal changes 
aff ecting the smooth muscle cells of the veins, resulting in dilation. 
Although cases usually resolve after pregnancy, 12  one meta-analysis 
shows women who have been pregnant at least once are 82% more 
likely to have varicose veins in later life. 13  

 Although chronic venous insuffi  ciency probably aff ects men and 
women equally, women are more likely to present to their GPs with 
varicose veins, 7  perhaps for cosmetic reasons. 

 Those most at risk of progression to skin changes and ulceration 
are 55 years or older, overweight, have a positive family history, and 
are female. 14  

 Rarely, varicose veins can be caused by an abdominal or pelvic 
mass exerting pressure on the pelvic veins. 15  

 What symptoms might be present? 

 When patients present with asymptomatic varicose veins, it tends to 
be because they feel they are cosmetically undesirable. The patients 
often know that they are varicose veins. 

 Up to 92% of people with varicose veins complain of at least one 
symptom. 14  Symptom occurrence correlates with increasing body 
mass index and worsening visible fi ndings, 16  but as symptoms are 
often vague and non-specifi c it can sometimes be hard to attribute 
symptoms directly to the varicose veins. 17  
•    There may be bleeding if a very superfi cial and friable vein is involved.  
•    Typical symptoms of chronic venous insuffi  ciency include aching, 

itching, swelling, and heaviness in the legs; these can progress to 
skin changes and ulceration.  

•    Patients may describe skin changes as “a rash,” “darker patches,” 
“lighter patches,” “thickened skin,” “feels woody,” and “tight skin.” 

•    There might be ulcers that aren’t recognised as ulcers and are 
described as “sores,” “knocks,” or “cuts that won’t heal.” Venous 
eczema, for example, can be very itchy, and a warning sign could 
be breaks in the skin from scratching that take longer than expected 
to heal. 

•    Patients with superfi cial thrombophlebitis are likely to have noticed 
a hard, painful lump at the site of the varicose vein—these are 
usually exquisitely painful to touch. 

 Questions to ask 

•    Ask patients to defi ne their symptoms and the extent to which these 
aff ect activities of daily living such as ability to work, shop for food, 
or participate in hobbies. 

•    Ask about previous leg wounds that have been slow to heal or 
developed into “sores” 

•    Ask about “red fl ag” symptoms (weight loss, rectal or vaginal 
bleeding, change in bowel habit, urinary symptoms, pelvic pain, and 
night sweats). Varicose veins caused by an abdominal or pelvic mass 
may be more likely if there is unilateral varicose veins or leg swelling. 

•    Ask about previous varicose vein treatment or venous 
thromboembolism, as this may aff ect venous system function and 
anatomy and can infl uence future treatment options. 
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ulceration found that stockings caused a subjective 
improvement of symptoms; but compliance was poor, 
the studies were subject to bias, and meta-analyses 
were not undertaken. The National Institute for Health 
and Care Excellence (NICE) suggests that compression 
hosiery is generally not indicated while awaiting 
specialist review, 18  but it may provide relief if symptoms 
are severe and waiting times are long. Only consider 
compression hosiery if suffi  cient arterial supply has 
been confi rmed (foot pulses are palpable or ankle-
brachial pressure index is >0.8). 18  

•     Pharmacological treatments  are rarely used, although 
there is evidence that micronised purifi ed fl avonoid 
fraction reduces symptom frequency. 23   24  
 If there is external bleeding, apply pressure to the 

aff ected vein and instruct patients to elevate their leg. 
Ambulance call out may be required as patients can lose 
a large amount of blood from the high pressure varicose 
veins, and transfusion can be necessary. 

 When do varicose veins require referral? 

 Refer all patients who have experienced bleeding. Request 
that patients with heavy bleeding—including those who 
required ambulance call out, hospital admission, or blood 
transfusion—are seen within two weeks. 

 NICE 8  also recommends referral for patients with: 
•    Primary or recurrent varicose veins associated 

with lower limb symptoms (typically pain, aching, 
discomfort, swelling, heaviness, and itching) 

•    Lower limb skin changes, such as pigmentation or 
eczema, thought to be caused by chronic venous 
insuffi  ciency 

•    Superfi cial venous thrombosis (characterised by the 
appearance of hard, painful veins) 

•    Venous leg ulcers, either active or healed. 
 Symptoms of superfi cial thrombophlebitis or 

superfi cial venous thrombosis usually settle over time; 
it can take up to six months if a truncal vein is aff ected. 
Anti-infl ammatory analgesia is usually required initially, 
but there is no indication for antibiotics. If superfi cial 
thrombophlebitis is confi rmed on ultrasound, consider 
discussion with a vascular surgeon as a subset of patients 
may benefi t from anticoagulation. 27  

 It is unusual for children or adolescents to present with 
varicose veins. If they do, consider congenital causes such 
as Klippel-Trenaunay syndrome and refer for specialist 
evaluation by a paediatrician as well as vascular surgeons.   
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 How are varicose veins managed 
in the community? 

 Patients with asymptomatic varicose veins can be 
managed conservatively; the aim being to avoid skin 
changes and ulceration. Off er the following advice if 
referral to secondary care is not indicated, or if patients are 
waiting for secondary care assessment or management: 
•     Leg elevation  reduces venous pressure and can improve 

oedema and discomfort. 
•     Walking  activates the foot, calf, and thigh muscle 

pump, encouraging venous return and reducing 
venous hypertension. 

•     Weight loss  reduces the resistance of venous return to 
the heart, lowering venous hypertension. However, 
varicose veins may become more prominent as 
subcutaneous fat is lost. 

•     Graduated compression stockings  apply greater pressure 
at the ankle which reduces towards the knee. This limits 
the eff ect of elevated hydrostatic pressure seen with 
venous valve incompetence, promotes venous return, 
and reduces venous hypertension. A Cochrane review 
of participants with varicose veins without venous 

 EDUCATION INTO PRACTICE 

•  How do you advise patients about conservative 
management of varicose veins? 

•  Is your team confident about prescribing compression 
hosiery? 

Fig 4 | Advanced signs of chronic venous insufficiency: 

haemosiderin deposition (white arrows), shallow, irregular 

venous ulcer with sloping edges (black arrows), severe venous 

eczema with dry, flaking skin and excoriation (most obvious 

within the square)

Fig 3 | Venous skin 

changes in chronic 

venous insufficiency, 

including mild venous 

eczema, seen as a 

raised, scaly, red rash 

on the medial ankle 

(black arrows) and 

atrophie blanche, the 

hypopigmented scar 

of a slowly healed 

wound (white arrow)
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 Probiotics 
 Because they’re classifi ed as dietary 
supplements, probiotics escape many of 
the requirements of safety and effi  cacy 
that regulatory agencies insist on for 
drugs. Guidelines from the American 
Gastroenterological Association fl ag up 
the weakness of the evidence for their 
use ( Gastroenterology  doi: 10.1053/j.
gastro.2020.05.059 ). With the exceptions of 
children with acute infectious gastroenteritis, 
where they recommend against the use of 
probiotics, and preterm infants with low birth 
weight, where they recommend probiotics for 
the prevention of necrotising enterocolitis, 
the guidelines support the use of probiotics 
only in the context of a clinical trial. 

 A misunderstood metric 
 The reproduction number, R, was originally 
invented by demographers to help quantify 
whether a population was growing or 
shrinking. An article in  Nature  discusses how 
R became a dominant metric in the current 
covid-19 pandemic, points out its limitations, 
and argues that it’s time to abandon it 
(doi: 10.1038/d41586-020-02009-w ). For 
countries recovering from the fi rst wave of 
the pandemic it’s better to monitor trends 
in numbers of new infections, hospital 
admissions, and deaths, and to watch for 
clusters of cases. 

 Time trends in neurological disease 
 A database analysis from the US reports age 
adjusted mortality from neurological disease 
over the past 20 years. It shows how quickly 
patterns of disease can change ( JAMA Neurol  
doi: 10.1001/jamaneurol.2020.1878 ). From 
1999 to 2013 mortality from neurological 
diseases fell by around 15%. This was largely 
because of declining rates of cerebrovascular 
disease. Since then mortality has risen 
again—mainly because of increasing 
numbers of deaths from Alzheimer’s disease 
and other neurodegenerative disorders. 

C aesarean delivery and 
childhood allergy 

 Increasing rates of caesarean delivery are 
sometimes blamed for the rising frequency 
of allergic diseases in children. A possible 
mechanism is that early microbial exposure 
in infants delivered by caesarean section 
diff ers from exposure in those born vaginally 
and that this infl uences the developing 
immune system. Two prospective cohort 
studies from Australia give little support to 
this hypothesis ( Arch Dis Child  doi: 10.1136/
archdischild-2019-317485 ). Although there 
was a weak positive association between 
caesarean delivery and asthma at age 6-7 
years in one cohort, neither study showed 
associations with eczema. Lung function 
measured by spirometry at age 11-12 years 
didn’t diff er by mode of delivery. 

 Dietary fat and fibroids 
 A study from the US followed more than 
a thousand black women using serial 
transvaginal ultrasound examinations to 
detect uterine leiomyomata. All women 
were free of leiomyomata at the start of the 
study but, over the next fi ve years, these 
tumours were detected in almost a quarter 
of the women. Apart from the strikingly high 
incidence, the study also found that risk was 
increased in women with high dietary intakes 
of marine omega-3 polyunsaturated fatty 
acids. The reason is far from clear, but the 
investigators speculate about environmental 
pollutants such as polychlorinated biphenyls 
or mercury, which are known to accumulate 
in fi sh ( Am J Epidemiol  doi: 10.1093/aje/
kwaa097 ). 

 Availability bias 
 Availability bias is the tendency to think 
that something is likely because examples 
spring readily to mind. Occasionally, 
it leads to a delay in reaching a correct 
diagnosis in uncommon conditions. 
A randomised trial of an intervention 
intended to decrease doctors’ susceptibility 
to availability bias fi nds that, by 
increasing awareness of features that 
discriminate between similar looking 
diseases, diagnostic errors were reduced 
( BMJ Qual Saf  doi: 10.1136/bmjqs-2019-
010079 ). Minerva wasn’t convinced by 
this interpretation. Improved knowledge 
would surely improve diagnostic accuracy, 
regardless of any cognitive biases that 
might be operating. 

 Early influences on 
Alzheimer’s disease 
 The Rush Memory and Ageing Project is 
a community based longitudinal clinical 
pathological study. When they were 
recruited, participants agreed to annual 
examinations and to autopsy and organ 
donations at death. Among 813 participants 
for whom postmortem data were available, 
those who had reported a rich cognitive 
environment in childhood were less likely 
to have plaques, neurofi brillary tangles, 
and other signs of Alzheimer’s disease 
pathology ( JAMA Neurol  doi: 10.1001/
jamaneurol.2020.1941 ). They also showed 
a slower rate of cognitive decline in later life  . 
 Cite this as:  BMJ  2020;370:m2737 

MINERVA 


	FIRST_370-8254-education-00114
	PP_COVID_370-8253-education-00115JWAS
	NEW PP_VEINS_370-8254-education-00120JWAS
	MINV_370-8254-education-00123JWAS

