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FROM THE JOURNALS Edited highlights of Richard Lehman’s blog on http://bmj.co/Lehman
Nusinersen

Renal angiography
protection
“In this multinational,
randomized, controlled
trial in patients with
chronic kidney disease
who were undergoing
angiography, we found
no benefit of intravenous
sodium bicarbonate over
intravenous sodium chloride
or of oral acetylcysteine
over oral placebo for the
prevention of death, need for
dialysis, or persistent kidney
impairment at 90 days or for
the prevention of contrastassociated acute kidney
injury or other secondary
end points.” This was a
good big publicly funded
trial of simple but important
interventions, with a nice
clear result which should
put this 20 year old debate
to bed. Clinicians, think of a
similar trial you would like to
do in your field, and go ahead
and do it.
̻̻N Engl J Med doi:10.1056/
NEJMoa1710933

Nusinersen is one of the most
expensive drugs in the world. It was
developed partly through support
from a spinal muscular atrophy
charity, and here is a report of the
only large randomised trial it is likely
to undergo, which was stopped early
for benefit. One hundred and twenty
six children with spinal muscular
atrophy who had symptom onset
after the age of six months were
randomly assigned, in a 2:1 ratio, to
undergo intrathecal administration
of nusinersen at a dose of 12 mg or
a sham procedure on days 1, 29, 85,
and 274. In the final analysis, 57% of
the children in the nusinersen group
as compared with 26% in the control
group had an increase from baseline
to month 15 in the Hammersmith
functional motor scale expanded
score of at least three points. This
is said to be clinically significant,
though there are few 66 point scales
where three points make much of
a difference. However, nusinersen
is currently the only hope for this
condition, and is priced at $750 000
for the first year of treatment in
the USA. European countries are
gradually adopting it, and the UK’s
National Institute for Health and Care
Excellence will declare its position
later this year.
̻̻N Engl J Med doi:10.1056/
NEJMoa1710504

Breast magnetic resonance
imaging leads to more
biopsies than mammography
“Breast biopsy intensity and findings
following breast cancer screening in
women with and without a personal
history of breast cancer” says the
title. But if you read the paper,
you will discover that it is a simple
comparison of biopsy rates after
ordinary radiographic mammography
and magnetic resonance imaging

(MRI) of the breast. The “key points”
section says everything you need
to know: “Meaning: women with
and without a personal history of
breast cancer who undergo screening
MRI experience higher biopsy
rates coupled with significantly
lower cancer yield compared with
mammography alone.”
̻̻JAMA Intern Med doi:10.1001/
jamainternmed.2017.8549

Real time continuous
glucose monitoring
Twenty eight years ago, I was on
a Californian yacht talking to an
Englishman who had made good
and could thus afford to scud
across the cold grey waters of San
Francisco Bay. I tried to understand
his pleasure. He confided to me
that he had invented a device that
could monitor glucose continuously.
I rather ungraciously pointed out
that this would only solve half the
problem: it needed to feed directly
to an insulin pump and become a
device that would allow people with
type 1 diabetes to forget they had the
condition. You would have thought
we would have got there by now.
Here is a well conducted trial from
Germany of the popular Dexcom
G5 Mobile glucose monitoring
system (rtCGM) in people with
type 1 diabetes and awareness of
impaired hypoglycaemia or severe
hypoglycaemia who were treated
with multiple daily insulin injections.
Yes, it helped, but there were still 63
severe hypoglycaemia events in the
trial: 24 in the rtCGM group and 39
in the control group. We’re still years
away from an implant-and-forget
system: a “glycaemic pacemaker”
that would allow people with type
1 diabetes to live without having to
focus constantly on their disease.
̻̻Lancet doi:10.1016/S01406736(18)30297-6

the bmj | 24 February 2018											

325

CLINICAL UPDATE

Deep vein thrombosis
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HOW PATIENTS WERE INVOLVED IN THE CREATION OF
THIS ARTICLE
A patient and carer kindly reviewed an earlier draft of this
article. The patient highlighted the importance of making
a timely diagnosis of DVT. Based on his suggestion, we
have included the timescales suggested by NICE for urgent
investigations and initiation of treatment.

P

WHAT YOU NEED TO KNOW
•   Pain, swelling, and redness of the affected limb
•
•
•
•

are common symptoms of deep vein thrombosis
(DVT)
  Assess patients’ clinical risk of DVT using the
Wells score
  Refer urgently patients with suspected DVT for
D-dimer test and/or proximal leg ultrasound
  Anticoagulation to prevent clot extension and
embolisation is initiated in secondary care, ideally
within four hours of presentation
  A direct oral anticoagulant is now first line
for anticoagulation in patients with DVT not
associated with cancer

EDUCATION INTO PRACTICE
• Describe how you would investigate a patient with suspected
DVT
• How would you draw up a protocol for management of DVT in
hospital?
• What are the different treatment options for DVT, including
indications for bridging therapy and duration of treatment?
Box 1 | DVT risk factors5 6
Transient risk factors
• Surgery with general anaesthetic (increased if >30 minutes)*
• Hospitalisation (increased if >3 days with “bed rest”)*
• Caesarean section*
• Oestrogen therapy
• Pregnancy or puerperium
• Leg injury with reduced mobility for at least three days
Persistent risk factors
• Active cancer
• Medical condition with increased risk of recurrent VTE
(inflammatory bowel disease, systemic lupus erythematosus)
Unprovoked VTE
• If the above “Transient” and “Persistent” criteria are not met
*10 fold increase in VTE risk
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Deep vein thrombosis (DVT) commonly affects the lower
0.5 Hin
OU
RS calf vein and
limb, with clot formation beginning
a deep
propagating proximally.1 It is a common venous thromboembolic
LEARNING
(VTE) disorder with
an incidence
of nearly 1.6 per 1000
MODULE
READING
2‑4
inhabitants a year. The rate of involvement of particular sites
varies: distal veins 40%, popliteal 16%, femoral 20%, common
femoral 20%, and iliac veins 4%.1 Certain medical conditions
listed in box 1 increase the likelihood of clot formation in the
deep veins. Upper limb DVT represents less than 10% of all DVT,
and central venous catheters are the main risk factor.7 Venocaval
thromboses are rare and are LEARNING
associated with malignancy,
MODULE
8
READING
compression, and
vascular abnormalities.
This article provides
an overview for non-specialists on initial approach to patients
0.5DVT.
HOURS
with suspected

How do patients present?
Early recognition and
referral for further
investigation of DVT
are likely to happen in
primary care; however,
diagnosis and initiation of
anticoagulant treatment
usually take place in
secondary care or hospital
settings.
Pain, swelling, and
redness in the affected
limb are common
symptoms. Pain is
typically throbbing
in nature, and comes
on while walking
or bearing weight.
Skin changes include
erythema, warmth,
and oedema (fig 1).9 10
Some patients are
asymptomatic,
having had investigation
for other conditions
such as pulmonary
embolism or malignancy11
(although data on how
many are unavailable).
Alternative diagnoses
to consider include
cellulitis, ruptured
Baker’s cyst, chronic
venous insufficiency, and Fig 1 | Deep vein thrombosis in the right leg of a
patient, with leg swelling and erythema visible
lymphoedema.2‑4
24 February 2018 | the bmj
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Investigating DVT

Visual summary

An approach to symptoms suggestive of lower limb deep vein thrombosis (DVT)

Clinical suspicion of DVT

Venous clot

Common symptoms:
Swelling

Redness

Patients may also be
asymptomatic, having
had investigation for
other conditions such
as pulmonary embolism
or malignancy

Pain

Typically throbbing in nature, and comes
on while walking or bearing weight

Critical
features or limb
threatened

Swelling and
inflammation below
site of blockage

Modified Wells score (2003)
Active cancer treatment
(ongoing, within 6
months, or palliative)

+1

Localised tenderness along
distribution of deep venous
system

+1

Pitting oedema (greater
in symptomatic leg)

+1

Paralysis, paresis, recent
immobilisation of the
lower limbs
Entire leg swelling

Collateral superficial
veins (non-varicose)

Total score: –2 –1 0

+1

Recently bedridden for
more than 3 days, or major
surgery within 4 weeks

+1

+1

Calf swelling >3cm
compared with
asymptomatic leg

+1

Previous documented
DVT

+1

1

2

3

DVT unlikely

The D-dimer blood test has
high sensitivity but is not very
specific. D-dimer can be raised
in other conditions, including:
Malignancy

Infection

Pregnancy

Post surgery

Inflammation/trauma

High/moderate
sensitive D-dimer test

Negative

5

6

7

–2

+1

8

9

DVT likely

If D-dimer not
available or
inappropriate

Either proximal or
whole leg ultrasound
is recommended
in high risk cases

Lower limb ultrasound
Negative

Positive

Positive

Lower limb ultrasound
Negative

DVT
excluded

4

Alternative
diagnosis as
likely, or more
likely than DVT

Positive

Proximal, above
knee ultrasound
is recommended
in low risk cases

If diagnostic testing will take
longer than 4 hours, begin interim
anticoagulation treatment

Discuss with specialist
Consider interim ultrasound
or alternate imaging

Treat
as DVT

Disclaimer: This infographic is not a validated clinical decision aid. This information is provided without any representations, conditions, or warranties that it is accurate or up to date. BMJ and its licensors assume no responsibility for any aspect of
treatment administered with the aid of this information. Any reliance placed on this information is strictly at the user's own risk. For the full disclaimer wording see BMJ's terms and conditions: http://www.bmj.com/company/legal-information/
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How is it diagnosed?

GIRVANDE-CNRI/SPL

Refer patients with symptoms suggestive
of DVT to acute/emergency services for
further evaluation.12 Diagnosis is based
on clinical assessment and investigations
(ultrasound or D-dimer) being conducted
ideally within four hours of presentation
as per NICE recommendations.12 If a delay
is expected, interim anticoagulation can
be offered in hospital or a secondary care
setting (discussed below under ‘How
is it treated?’) to avoid clot progression
and the risk of pulmonary embolism.12
Ultrasound investigation is recommended
within 24 hours in suspected cases.12

Fig 2 | Ultrasound image of the lower limb veins. (A) Normal deep vein, with patent vessel visible.
(B) Thrombosed deep vein, with occluded vein apparent within dashed line

Clinical score
The pre-test probability of DVT can be
calculated using a validated score, such
as the Wells score (see infographic and
box 2 on bmj.com), which combines
assessment for risk factors and clinical
features of DVT.12 NICE recommends using
the modified two-tier Wells score, whereas
the American College of Chest Physicians
(ACCP) guidelines cite the three-tiered
Wells score.9 10 Both scores are clinically
acceptable, and local departmental
guidance determines which is used in
practice.12 14
In clinical trials,10 13 the Wells score has
shown a high negative predictive value in
patients with a low probability score for
DVT (negative predictive value 99.7%,
95% confidence interval 98.3% to 100%).
It is thus effective to exclude DVT in these
patients. However, the score had a lower
negative predictive value in high risk
patients (82%, 95% confidence interval
98.3% to 100%), and should not be used to
rule out DVT in these patients.10 13 Patients
were excluded if they were under 18, had
less than three months’ life expectancy,
were pregnant, or had already started
anticoagulant treatment. The score is not
appropriate in these groups. Investigation
with D-dimer or ultrasound is required
after calculating the pre-test probability in
all patients, but the investigation pathway
varies (infographic).14
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D-dimer test
The D-dimer blood test measures degraded
fibrinogen, which is raised in patients
with a clot. The reference range varies
and is set by the laboratory. This test is
recommended in patients with a low or
moderate clinical probability of DVT, as
calculated by the Wells score.13 Patients
with a high clinical probability of DVT need
not undergo the D-dimer test and should
directly have ultrasonography.13 The test
is easy to perform and readily available in
secondary care. It has high sensitivity but is
not very specific. Thus, a negative D-dimer
can be used to exclude DVT in patients with
a low clinical probability of DVT. However,
it cannot confirm DVT, as D-dimer can
be raised in other conditions including
malignancy, infection, pregnancy,
post-surgery, inflammation/trauma,
disseminated intravascular coagulopathy,
and renal impairment.14 15 An ultrasound is
needed to confirm DVT.14

Ultrasonography
Request an ultrasound scan of the leg in
patients with a high pre-test probability of
DVT or with a low/moderate probability
and a positive D-dimer test (fig 2).
Guidelines recommend performing an
ultrasound (when indicated) within four
hours of presentation; otherwise interim
anticoagulation should be initiated. If not
possible within four hours, ultrasound
should be performed within 24 hours. In
practice, substantial delays in ultrasound
scanning for DVT should not occur.
Proximal, above knee ultrasound is
recommended in low risk cases, and either
proximal or whole leg in high risk cases.12 14
Rarely, a repeat scan after one week might
be required to ensure DVT is not missed,
for example in patients with a moderate/
high probability and an initial negative
ultrasound scan. Initiate anticoagulation
during this window period.12 14
Alternative imaging modalities, such
as venography (computed tomography or
magnetic resonance imaging, where radioopaque contrast is injected to visualise
the patency of vasculature) can be used
if there is diagnostic uncertainty (eg, an
inconclusive ultrasound report that might
be caused by chronic venous scarring) or
if ultrasound is impractical (eg, plaster
cast).14 These modalities are not routinely
recommended and should be discussed
with a specialist before requesting them.14
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Box 3 | Other treatment
options for patients
with DVT45
Percutaneous endovascular
venous thrombolysis
Endovascular mechanical
thrombectomy
Ultrasonic destruction of
thrombus (+ thrombolysis)
Endovascular stenting
(including iliac vein
stenting)
Systemic thrombolysis
(rarely used)
Surgical thrombectomy
(rarely used, reserved for
failed thrombolysis)
Inferior vena cava filter
(rarely used and with
limited/controversial
evidence)

What additional
investigations might be
considered?
Cancer is a recognised
risk factor for developing
DVT. Up to 10% of DVT
patients are subsequently
diagnosed with a
malignancy.16 17 However,
recent trials have found a
low yield from screening
for occult malignancy in
patients with unprovoked
DVT.18‑21 NICE now
recommends only a
limited cancer screen in
patients with unprovoked
DVT (ie, history,
examination, basic blood
tests, and age appropriate
national cancer screening
investigation, eg, in UK,
mammography in women
who are 50 to 70).12
Inherited and
acquired thrombophilias
contribute to DVT. There
is conflicting guidance on
the role of thrombophilia
testing,22 and this should
be discussed with a
haematologist.23

How is it treated?
Anticoagulation to prevent clot extension and
embolisation is the standard treatment, where
bleeding risk permits. It is started in hospital or
secondary care settings after a diagnosis of DVT
is established, preferably within four hours of
presentation.12 30

Direct oral anticoagulants
Guidelines from NICE and ACCP recommend direct
oral anticoagulants (DOACs) as first line treatment
for DVT.12 14 DOACs include direct factor Xa inhibitors
apixaban, rivaroxaban, and edoxaban, and a
direct thrombin inhibitor, dabigatran. Randomised
controlled trials have shown DOACs to be at least
as effective as vitamin K antagonists in treating
thromboembolic events (see bmj.com for details of
these trials).31‑34 Dabigatran and edoxaban require
initial treatment with low molecular weight heparin
(LMWH) (>5 days) before commencement of the
DOAC, whereas rivaroxaban and apixaban do not31‑36
(see bmj.com). Typically patients are anticoagulated
between five and 17 hours of taking these drugs.
Caution is advised, however, in patients with chronic
renal impairment, particularly with a glomerular
filtration rate <30 mL/min, and in patients taking
other drugs that have possible risk of interaction.37
Low molecular weight heparin and warfarin
These are established anticoagulants that are
preferred in certain people, such as those with liver
and renal dysfunction, extremes of body weight (<50
kg or >120 kg), and DVT associated with cancer.
Warfarin, a vitamin K antagonist, is an effective
and cheap oral anticoagulant. However, it requires
frequent monitoring with blood tests, and has a
narrow therapeutic window, with bleeding events
being not uncommon.30 LMWH is delivered daily
or twice daily as a subcutaneous injection. It has a
rapid onset of action, predictable anticoagulation
effect, and does not require routine monitoring.30
LMWH is recommended in patients with
cancer-associated VTE, because VTE recurrence
rates are lower than in patients taking vitamin
K antagonists.18‑41 However, in a randomised
controlled trial (1050 patients with cancerassociated VTE) oral edoxaban was shown to be
non-inferior to daltaparin in terms of VTE recurrence
(non-inferiority P=0.006, 95% confidence interval
0.70 to 1.36), but with a higher rate of major
bleeding (P=0.04, 95% confidence interval 1.03
to 3.04).42 More investigation is needed before
recommending DOACs in cancer-associated VTE.
How long is anticoagulation continued?
The optimal duration of anticoagulation depends
on what provoked the DVT, bleeding risk, patient
preference, and thrombophilia status. Consensus
expert opinion is to offer three months of

anticoagulation treatment for patients with a DVT
provoked by surgery or with a non-surgical transient
risk factor.38 Patients with a proximal DVT and a
persistent risk factor or high risk of DVT recurrence
might be offered lifelong anticoagulation.43 Scoring
systems such as the DASH prediction score and
HERD002 score (in women) help predict recurrence
after an unprovoked VTE event.43 44 These might
be used for risk stratification of patients to guide
duration of anticoagulation.

What other treatments are available?
Some patients, such as those with extensive DVT,
might require escalation of treatment beyond
simple anticoagulation to reduce complications
and recurrence of DVT. Box 3 lists other treatment
options for DVT clot dissolution. These might be
offered in specialist settings.
NICE guidelines suggest thrombolysis can
be considered in an acute proximal DVT (<14
days) in a patient with low bleeding risk, with
good performance status, and life expectancy >1
year.47 Selection of patients must be guided by a
multidisciplinary approach, with inputs from a
vascular surgeon and interventional radiologist, and
must consider patient preferences.28‑48
Results from the large multicentre ATTRACT study
comparing catheter-directed thrombolysis with
standard anticoagulation treatment in 692 DVT
patients are expected soon, and will further inform
thrombolysis decisions.41
Is there a role for compression stockings?
Historically, it was believed that wearing
compression stockings after DVT could reduce
the risk of developing post-thrombotic syndrome.
However, trials and meta-analyses have found no
evidence of this,49‑51 and wearing compression
stockings is no longer recommended to prevent
post-thrombotic syndrome.38
How does management of superficial vein thrombosis
differ?
Patients with superficial vein thrombosis can
present with leg pain, erythema, and swelling,
which are often indistinguishable from DVT. Patients
with a recent superficial vein thrombosis have a
four- to sixfold increased risk for DVT/pulmonary
embolism. Risk factors for extension of superficial
vein thrombosis into DVT include a superficial
vein thrombosis <10 cm from the saphenofemoral
junction, male sex, history of VTE, cancer, absence
of varicose veins, and severe venous insufficiency.8
Management is directed at reducing the risk of DVT,
and has been discussed in depth elsewhere.52
Competing interests: None declared.
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EASILY MISSED?

Degenerative cervical myelopathy
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Box 1 | How common is it?
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A 54 year old man presents with neck stiffness for
about a year. He complains of numbness in his
fingers and difficulty buttoning up his shirt, which
has not improved following surgery for carpal
tunnel syndrome. Of late, he has experienced
unsteadiness and has started to use a walking
stick after sustaining falls. He sees a neurologist
who identifies hyperreflexia in his arms and
legs. An MRI scan shows multilevel cervical
spondylosis and disc herniation causing cord
compression. He is diagnosed with degenerative
cervical myelopathy and referred to spinal
surgery for operative decompression.

P

HOW PATIENTS WERE INVOLVED IN THE
CREATION OF THIS ARTICLE
This article was reviewed and endorsed by individuals
experiencing DCM who were part of a committee at
Myelopathy.org. The committee was keen to emphasise
the possible prevalence of DCM and its long term effects,
even after surgery. More specifically, it was involved in
shaping the paragraph “What is DCM?”
Myelopathy.org (www.myelopathy.org) is the first
organisation dedicated to raising awareness, providing
information, and supporting research for DCM. It
provides a forum for individuals to communicate their
experiences of DCM and offers peer to peer support to
patients. Reports of delayed and/or misdiagnosis are
common, which result from a lack of awareness among
frontline medical specialties, particularly primary care.
The committee proposed an educational initiative,
which included this article.

WHAT YOU NEED TO KNOW
•   Consider degenerative cervical myelopathy

in patients over 50 with progressive
neurological symptoms, such as pain and
stiffness in the neck or limbs, imbalance,
numbness, loss of dexterity, frequent falls,
and/or incontinence
•   A magnetic resonance imaging (MRI) scan is
essential to detect degenerative changes in
the cervical spine and cord compression
•   Time is Spine: Refer patients with
suspected DCM promptly to a specialist for
consideration of spinal surgery, as delayed
diagnosis can lead to residual symptoms and
functional disability
330

The epidemiology of DCM is poorly understood, in part
because of the difficulties in diagnosis.3
• The prevalence of surgically treated DCM is estimated
as 1.6 per 100 000 inhabitants.4 The actual prevalence
is likely to be much higher
• The incidence of DCM is expected to rise with an ageing
population.2 3 Most patients are first diagnosed in their
50s; DCM is uncommon before the age of 40
• Studies in healthy volunteers have shown that
incidental cervical cord compression is commonly
detected on MRI, and becomes more common with
age.5 6 In a series of randomly selected volunteers
aged 40-80, incidental cervical cord compression
was detected on MRI in 59% of individuals (108/183,
ranging from 31.6% in the fifth decade to 66.8% in the
eighth decade). Only two individuals reported related
symptoms2
• A proportion of individuals with asymptomatic cord
compression will go on to develop DCM. The exact
figure is unknown. The only prospective study to
consider this (n=199) found that 8% of individuals
with asymptomatic cord compression will develop DCM
after one year and 22% in total over the observation
period (median follow-up 44 months, range 2-12
years)7
• Many patients with DCM remain undiagnosed. A small
study in 66 patients with hip fracture found 18% of
patients who were previously undiagnosed to have
clinical findings suggestive of DCM8
What is degenerative cervical myelopathy?
Degenerative cervical myelopathy (DCM), earlier
referred to as cervical spondylotic myelopathy, involves
spinal cord dysfunction from compression in the neck.1
Patients report neurological symptoms such as pain and
numbness in limbs, poor coordination, imbalance, and
bladder problems. Owing to its mobility, the vertebral
column of the neck is particularly prone to degenerative
changes such as disc herniation, ligament hypertrophy
or ossification, and osteophyte formation. These changes
are more common with age2 (box 1) and are often
collectively termed spondylosis (figure).3
Why is it missed?
Non-specific and subtle early features that overlap with
other neurological conditions can delay the diagnosis.9
Incomplete neurological assessment by professionals10
with a poor awareness of the disease11 further
contributes to delay. A retrospective study of medical
24 February 2018 | the bmj
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Pathology of DCM. (A) Anatomy of an initially healthy spine (C2 level), with examples of the potential pathological changes that can occur and cause DCM
(shown at lower spinal levels; C3-7).1 (B) Sagittal section from a T2-weighted MRI scan showing multilevel degenerative changes in the cervical spine. The spinal
cord is compressed at C3/4 by a disc prolapse (white arrow) and at C5/6 by spondylosis, thickening of the posterior longitudinal ligament, and a disc-osteophyte
complex (white star). However, this is not associated with high signal changes in the cord on MRI. (Reproduced with permission from Michael G Fehlings,
University of Toronto)

records of 42 patients in Israel who underwent surgery
for DCM noted an average delay of 2.2 years (range
1.7 months to 8.9 years) from initiation of symptoms
to diagnosis. On average, 5.2 ±3.6 consultations
were required before a diagnosis was made.10 Forty
three per cent of these patients had symptoms of
numbness and pain in their hands, and were initially
diagnosed and sometimes treated for carpal tunnel
syndrome.10 In our clinical experience, the diagnosis
of carpal tunnel syndrome, especially when diagnosed
bilaterally, is often incorrect and DCM usually
accounts for these symptoms.

Why does this matter?
Spinal cord compression results in progressive
neurological decline and affects quality of life.12 Left
untreated, it can lead to tetraplegia and wheelchair
dependence (data on how many patients with DCM
progress in this way are unavailable). Surgical

decompression can halt the disease progression.
However, the regenerative capacity of the spinal
cord is limited and any damage is often permanent.
Delayed treatment leads to poorer outcomes and
lifelong disability. Findings from the AOSpine series
(746 patients with DCM) indicate that treatment
within six months of symptoms offers the best chance
of recovery,13 but this time frame is some way from
current average diagnosis times.10
EDUCATION INTO PRACTICE
• What features would prompt you to suspect DCM in a
patient?
• How would you explain a diagnosis of DCM to your patient?
• Are you aware of the appropriate local pathways for
arranging an urgent MRI scan for patients with suspected
DCM?
• After reading this article, are there any aspects of imaging
or referral that you would approach differently?
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Box 2 | Commonly reported symptoms and examination findings in DCM9
Symptoms
• Neck pain/stiffness
• Unilateral or bilateral limb/body pain
• Upper limb weakness, numbness, or loss of dexterity
• Lower limb stiffness, weakness, or sensory loss
• Paraesthesia (tingling or pins and needles sensations)
• Autonomic symptoms such as bowel or bladder incontinence, erectile dysfunction,
or difficulty passing urine
• Imbalance/unsteadiness
• Falls
Examination findings
• Motor signs
– Pyramidal weakness (Upper limb; extensors more than flexors. Lower limb:
flexors more than extensors)
– Limb hyperreflexia
– Spasticity (eg, clasp knife sign)
– Clonus, especially Achilles tendon
– Hoffman’s sign (thumb adduction/flexion +/− finger flexion after forced
flexion and sudden release of a finger, distally)
– Babinski’s sign (upgoing plantar)
– Segmental weakness (corresponding to the level of compression)
• Sensory loss (limb and/or trunk)
• Lhermitte’s sign (electric shock sensation down the spine, or into the limbs, on
neck flexion or extension, present in severe cases)
• Gait disturbance

How is it diagnosed?
Detecting early DCM can be challenging. A high index
of suspicion, alongside a comprehensive neurological
examination is advised. Box 2 outlines common
symptoms and examination findings in DCM.
Clinical
Pain is a common reason to seek treatment. Musculoskeletal
pain might be present in the neck, while neuropathic pain
can affect upper and lower limbs and occasionally the
trunk. Patients often report neck stiffness, at times without
pain. A textbook case would describe gait dysfunction and
bilateral hand impairment. Frequently not all symptoms are
present. For example, pain might be absent and symptoms
can be unilateral and vary in severity, even on a daily basis.9
Atypical symptoms such as headaches and muscle cramps
are also reported.9
The more consistent feature of DCM is the evolution of
symptoms. Most patients describe symptoms that have
been ongoing for months and getting worse.9 The rate
of progression varies; in some individuals symptoms
remain mild over extended periods of time, while in others
disease progression accelerates. Functional decline can be
insidious, and patients might mistakenly attribute these
symptoms to “getting older.” Typical features include loss
of dexterity (difficulty doing up buttons, using keys, mobile
phones, or writing) or mobility (use of walking aids or
frequent falls).
Symptoms might precede objective examination
findings.9 14 As in focal central nervous system disorders,
examination features in DCM have a low sensitivity—that
is, a normal finding does not exclude the disease— but high
332

specificity—that is, an abnormal finding is highly suggestive
of the disease.5 14 Features can be mild and difficult to elicit
in the initial stages of disease.

Investigations
Request an MRI scan of the cervical spine to detect cord
compression (figure) in suspected DCM. An urgent MRI
is required for patients with progressive disease and/or
symptoms that substantially affect quality of life. In patients
with mild symptoms, a non-urgent MRI might be requested.
Bear in mind that the extent of spinal cord compression and
signal changes in the cord on the MRI scan do not correlate
well with the severity of symptoms.3 Even mild compression
can account for severe disease.
The pathway to diagnosis varies depending on local
services. In the UK, for example, many primary care
physicians do not have direct access to MRI imaging and
referral to neurology might be warranted.
How is it managed?
Often cord compression is an incidental finding and at least
initially does not cause symptoms.2 Reassure the patient
that no further management is required at this stage but
advise them to report any symptoms promptly in the future.
Guidelines from AOSpine,1 an international community
of spine surgeons, advise that all patients with DCM should
be assessed by a specialist surgeon, who might fall under
the remit of neurosurgery or orthopaedics. The guidelines
use the modified Japanese Orthopaedic Association score,
which classifies patients as having mild or severe symptoms
based on arm, leg, and bladder function.1 Surgery is
recommended in patients with moderate or severe DCM and
in those with disease progression. Treatment of symptoms
(for pain, for example) and regular follow-up might be
offered for patients with mild, stable DCM.
The AOSpine series showed that decompressive surgery
can halt disease progression and enable meaningful, albeit
limited, recovery across a range of measures including pain,
function, and quality of life.15 The optimal timing of surgery
is debatable because the progression of disease is poorly
understood.9 Preoperative physiotherapy should only be
advised by specialist services1; neck manipulation is strictly
contraindicated as it might cause further damage.16
It is not possible to predict the long term outcome of
surgery. Maximal recovery occurs at around 6-12 months.
Residual symptoms beyond this are likely to be permanent
and should be managed appropriately. Functional deficits
are common, and include falls and reduced mobility,
incontinence, depression, sleep deficits, and struggles
with self-care, and often the most troublesome symptom is
pain. Discuss with your patient that complete resolution of
pain is unlikely. Neuropathic analgesia and anti-spasticity
medication can be offered to manage the pain. Early referral
to specialist pain clinics is often helpful.
Ask patients to report any worsening or new symptoms
or signs as untreated levels of the cervical spine might
further degenerate and cause spinal cord compression.
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SPOT DIAGNOSIS
Atypical chest pain in an older woman
The CT coronary angiogram shows extensive bilateral pulmonary
emboli (fig 2). The coronary arteries appear normal. Although this
is not a scan optimised for the pulmonary arteries, the findings are
diagnostic of extensive bilateral pulmonary emboli.
The mainstay of treatment is anticoagulation in the stable
patient, as in this case, and thrombolysis or thrombus removal in
patients with haemodynamic compromise.
The major risk factors for pulmonary emboli are advancing
age, immobility, malignancy, chemotherapy, lower limb trauma,
surgery, and blood clotting disorders. However, a quarter of
patients with pulmonary emboli have no provoking risk factors.
There is much debate about screening for occult malignancy in
patients with unprovoked venous thromboembolism, whether it is
unilateral or bilateral. The incidence of cancer in patients without
risk factors for pulmonary emboli is estimated to be around
4%. Currently, guidance from the National Institute for Health
and Care Excellence recommends routine screening (history,
examination, basic blood tests, chest radiography, and urinalysis)
in all patients, and more extensive screening (abdominopelvic
computed tomography scan and mammograms for women) in
patients over 40.

Fig 2
Arterial phase CT coronary angiogram reveals extensive pulmonary
emboli within the distal main right (A), right lower lobe (B), and left
lower lobe (C) pulmonary arteries (arrows)
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Fig 1
Patient consent obtained.
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A 73 year old woman with no cardiac history presented
with a three week history of atypical chest pain. She had
no associated signs or symptoms. She was referred for
a computed tomography (CT) coronary angiogram (fig 1)
at the rapid access chest pain clinic, as part of routine
investigations for atypical chest pain.
What is the diagnosis?

SPOT DIAGNOSIS
Atypical chest pain in an older woman
ENDGAMES For long answers go to the Education channel on bmj.com

MINERVA A wry look at the world of research
Blisters and a fever
A 23 year old woman presented
with a week of coryzal illness,
fever, and sore throat. She had
painful vesicular lesions on the
soft palate and tonsils (right).
Polymerase chain reaction
testing of a lesion swab on
day 4 of the illness detected
enterovirus RNA, confirming a
clinical diagnosis of herpangina.
Several enteroviruses can
cause herpangina, including

coxsackievirus A and B and
enterovirus A71. Outbreaks
occur in children, and
occasionally neonates and
young adults. Differential
diagnoses for vesicular oral
lesions include herpes simplex
virus and hand, foot, and
mouth disease. However, in
hand, foot, and mouth, the oral
lesions are usually painless,
and accompanied by vesicular

lesions on the hands and feet.
Herpangina is typically a self
limiting illness; management
is supportive and contact
precautions are recommended
until lesions have resolved.
Chris Lawrence (christopher.
lawrence2@nhs.net); Immanuel
Rhema; Gaia Nebbia, Guy’s and St
Thomas’ Hospital, London, UK
Patient consent obtained.
Cite this as: BMJ 2018;360:k568

Long term effects of
traumatic brain injury

Oral contraceptives
and cancer risk

Epidemiologists linked
Swedish national
databases to investigate
the association between
traumatic brain injury
and later dementia (Plos
Medicine). They approached
the data in different ways, setting
up a retrospective cohort study,
a case-control study, and a study
of sibling pairs discordant for
brain injury. The results showed
a consistently increased risk of
dementia that persisted for many
years after brain injury. Severe or
multiple injury carried a higher
risk than mild injury. In the sibling
study, the one with a history of head
injury was roughly twice as likely to
develop dementia as the uninjured
brother or sister.

The American Diet and Health study,
which has followed more than 100 000
women since the mid 1990s, reports
that taking oral contraceptives seems
to confer a small protective effect
on the overall risk of cancer (Am J
Epidemiol). This was mainly explained
by a substantial reduction in risk of
ovarian and endometrial cancers, but
there was also evidence of a reduced
risk in non-Hodgkin’s lymphoma and
kidney cancer. Oral contraceptive use
had no association with most other
types of cancer.

Trial, error, and medicine
Percutaneous cholecystolithotomy
was an innovative technique by
which gallstones were extracted
through a small subcostal incision
in the anterior abdominal wall.
Although successful in a small
number of patients, it was
soon eclipsed by laparoscopic
cholecystectomy and few people now
remember it. An essay in Medical
Humanities uses the story to make the
point that, if we forget about blind
alleys and dead ends, the history of
medicine reads like a triumphal path
to enlightenment rather than the
reality of slow improvements by trial
and error (Med Hum).
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Omega 3 fatty acids
Many years ago, it was noticed that
Inuit people, whose diet largely
consisted of fish and seal meat,
rarely experienced heart attacks.
This gave rise to the hypothesis that
marine derived fatty acids protected
against vascular disease. The original
observation was later shown to be
unreliable but the idea lived on. A metaanalysis of 10 large trials involving
nearly 80 000 people treated with
omega 3 fatty acid supplements for
around four years brings the story to an
end (JAMA Cardiol). It found no benefit
of supplements on fatal or non-fatal
coronary heart disease, or on any other
major vascular event.

evidence that nearly 60% of trainees
have experienced it at some time. The
author draws a parallel with bullying,
where the perceptions of people in
positions of power are different from
those lower in the pecking order.
What senior people think of as firm
leadership appears to juniors as
aggression or inappropriate delegation.
In a similar way, what male clinicians
may consider harmless flirtation can
be seen by women as misogynistic,
demeaning, and scary.

Space flight
The low gravity experienced in space
flight produces many physiological
challenges to the human body. Some,
such as bone mineral loss and muscle
atrophy, are well recognised but others
are still being discovered. Among
them is the recently named spaceflight
associated neuro-ocular syndrome,
which manifests as a deterioration in
visual acuity and swelling of
the optic nerve head. One
theory is that it is the result
of chronic mildly raised
intracranial pressure but
because intracranial
pressure hasn’t yet
been measured in
space, no one is sure
(Physiological Rev).
Cite this as: BMJ
2018;360:k716

Women in medicine
Sexual harassment may not be as
common in medicine as in some
other professions but an essay in the
Postgraduate Medical Journal cites
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