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Stopping warfarin and starting vitamin K
Interrupting warfarin therapy until the INR declines to a 
safer level, with or without giving low dose oral vitamin 
K, is one approach to treatment. Evidence from two ran-
domised controlled trials indicates that, on average, when 
warfarin treatment is interrupted, an INR between 6.0 and 
10.0 will decline to less than 4.0 in about 2.5 days with-
out vitamin K (and in about 1.4 days with low dose oral 
vitamin K).4 5 Well designed prospective studies show that, 
when the INR on presentation is between 4.5 and 10, low 
dose oral vitamin K (1.0-2.5 mg) will restore the INR to the 
therapeutic range in less than 24 hours in two thirds of 
patients.4 6 Although a more rapid decrease in INR may 
seem desirable, a recent double blind, randomised con-
trolled trial that compared the efficacy and safety of low 
dose oral vitamin K with placebo in non-bleeding patients 
with INR values of 4.5 to 10.0 found no differences in rates 
of bleeding, major bleeding, or thromboembolism in the 
two groups.7

Despite this high quality evidence that it does not reduce 
the risk of bleeding compared to placebo, low dose oral 
vitamin K has a role in the management of patients treated 
with warfarin. By returning the INR value to a therapeu-
tic range more quickly, low dose oral vitamin K may offer 
logistic advantages over simply interrupting warfarin (for 
example, daily anticoagulant drugs may be resumed ear-
lier). Observational evidence indicates that vitamin K may 
be most appropriate for patients with clinical character-
istics that predict the INR will decline slowly with simple 
warfarin interruption—recent surgery, active malignancy, 
decompensated heart failure—and in elderly patients, 
especially those who require weekly doses of warfarin   
<15 mg, to maintain therapeutic anticoagulation.8 
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When choosing a management strategy 
for a patient who is being treated with a 
vitamin K antagonist and presents with an 
INR outside the therapeutic range, consider 
the risk of both bleeding and thrombosis

Vitamin K antagonists are used by millions of patients to 
prevent thromboembolism. Primary care providers and 
specialists face clinical situations where the short term 
risk of bleeding or the risk of imminent thromboembolism 
in these patients must be assessed rapidly. In this article 
we provide several approaches to clinical questions that 
arise when patients who take vitamin K antagonists are 
bleeding or have an international normalised ratio (INR) 
above the therapeutic range. Our goal is to supplement 
available guidelines published by the American College 
of Chest Physicians and the British Committee for Stand-
ards in Haematology, which, although valuable resources, 
either do not directly address certain clinical scenarios or 
provide a range of options, suggesting that no one strat-
egy is preferred, usually because high quality evidence 
is lacking.

How should I manage a patient presenting with an InR 
>4.5 and no signs of bleeding?
What’s the risk of bleeding? 
Data from a large registry of patients treated with wa rfarin 
show that the 30 day bleeding risk for someone with a 
s ingle INR measurement between 5 and 9 is less than 1%.1 
Clinicians should balance the risk of over-correction or 
subsequent difficulty in re-establishing anticoagulation 
against the risk of the INR staying above the therapeutic 
range.2 Considering potential causes of a raised INR (box) 
is important to guide dosage when correction has been 
achieved.

Common causes for a raised INR3 

Binge alcohol consumption 
Starting a drug that potentiates the effect of a vitamin K 
antagonist
Concurrent illness (especially if treated with antibiotics) 
Exacerbation of heart failure  
Error in dosage of vitamin K antagonist 

UNaNsweRed qUestIoNs

Further study is needed to determine whether recombinant 
activated factor VII (Novoseven) is an effective strategy for 
the management of life threatening bleeding associated 
with vitamin K antagonists
At least one prospective randomised controlled trial 
comparing the safety and efficacy of prothrombin complex 
concentrates to fresh frozen plasma is under way in North 
America
The optimal management of bleeding in patients treated 
with the new oral anticoagulants (thrombin or factor Xa 
inhibitors) remains to be explored
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further haemorrhage can be treated immediately with 
a rapid onset anticoagulant such as heparin;

• When the patient is ready to resume vitamin K 
antagonist treatment, a therapeutic INR value will not 
be difficult to achieve if low doses of vitamin K (≤5 mg) 
are used in conjunction with a prothrombin complex 
concentrate or plasma.4 7 13

Our practice when treating patients with non-life threat-
ening bleeding is to give 1 mg to 2.5 mg vitamin K by slow 
intravenous infusion (slow infusion of a diluted preparation 
of vitamin K will minimise the risk of anaphylactic reaction). 
Coagulation factors should be used in more serious bleed-
ing, either in the form of prothrombin complex concen-
trates or plasma in situations where the concentrates are 
not av ailable.

How should I treat a patient receiving warfarin who 
presents with major, life threatening bleeding?
Major bleeding in a patient receiving warfarin can be life 
threatening. Life threatening bleeding is generally either 
intracerebral or from a gastrointestinal or genitourinary 
source. Intraperitoneal or retroperitoneal bleeding can also 
be life threatening; bleeding into an extremity, especially if 
it causes a compartment syndrome, can threaten the viabil-
ity or function of a limb. When we treat such patients, our 
goals are to reverse the anticoagulant effect of the warfarin; 
to address the cause of the bleeding directly; and to provide 
supportive treatment as required.

Evidence from several prospective observational stud-
ies shows that the anticoagulant effect of warfarin can be 
reversed within minutes after prothrombin complex con-
centrates are given.14 Non-activated forms may have a lower 
risk of thrombotic complications than activated forms and 
are thus preferred.14 Where prothrombin complex concen-
trates are not available, frozen plasma can be used; however, 
plasma usually does not correct INR completely unless very 
large volumes are given.15 Giving multiple units of plasma 
carries a risk of lung injury or volume overload. Furthermore, 
retrieving and administering sufficient amounts of plasma 
(usually more than 20 ml/kg, depending on body weight and 
the amount that INR is raised) takes much longer than giving 
a prothrombin complex concentrate (a therapeutic dose can 
be reconstituted and administered in about 30 minutes). 

The utility of recombinant activated factor VII for rapid 
reversal of bleeding associated with warfarin remains contro-
versial. It is widely used but its impact on clinical outcomes 
in patients treated with warfarin who have life threatening 
bleeding is unknown.16 Whenever plasma or prothrombin 
complex concentrates are given, vitamin K (2.5-5 mg) should 
also be given by slow intravenous infusion because the half 
lives of the vitamin K dependent clotting factors found in 
plasma or prothrombin complex concentrates are short and, 
without vitamin K, patients may have “rebound anticoagula-
tion,” as they continue to synthesise dysfunctional clotting 
proteins for some time after the last warfarin dose.17 18

Warfarin does not cause bleeding; rather, it exacerbates 
bleeding from pre-existing sources. Correcting the INR in a 
patient with life threatening haemorrhage is not sufficient; 
a cause or lesion should be sought, and for gastrointesti-
nal or genitourinary bleeding the source of bleeding must 
be visualised and treated whenever possible.

For patients with an INR  >10, moderate quality evidence 
from cohort studies indicates that vitamin K at a dose of 
2.5 to 5 mg is safe;9 we routinely prescribe low dose oral 
vitamin K to asymptomatic patients with INR values >10 
since the short term risk of major bleeding for such patients 
is not known.

Interrupting warfarin alone is a reasonable option for 
correcting excessive anticoagulation in non-bleeding 
patients with an INR between 4.5 and 10.0. If warfarin 
interruption alone is chosen, we suggest withholding two 
or three doses of warfarin and remeasuring the INR 24-72 
hours later. For a patient whose INR is closer to 10, it makes 
sense to wait longer; for a patient whose INR is closer to 
4.5, it would be prudent to measure the INR the next day. 
If oral vitamin K is used, moderate quality evidence from 
prospective randomised trials indicates that withholding 
one dose of warfarin is likely to be sufficient.4 6 Whether 
vitamin K is used or not, the INR should be measured at 
least weekly once or twice after warfarin is resumed. The 
proposed duration of interruption and interval for repeat 
INR testing represent our opinion, based on experience and 
the application of indirect evidence.

How should I manage a patient presenting with 
apparently non-life threatening bleeding?
The clinician who encounters a patient with overt bleeding 
that does not seem to be life threatening needs to weigh 
the risk of thrombosis (which is associated with aggressive 
reversal of the effect of the vitamin K antagonist) against 
the risk of continued or more accelerated haemorrhage 
(which may occur with a more conservative approach). 
Examples of such bleeding include a patient with a nose-
bleed that has lasted for more than an hour or a patient 
with small amounts of blood in the stool; to fit this cat-
egory of non-life threatening bleeding, a patient would be 
expected to have normal vital signs and a normal or near 
normal haemoglobin value.

Unless the bleeding occurs at a site that can be monitored 
and compressed, we recommend that complete reversal of 
the effect of the vitamin K antagonist be considered, for 
several reasons:
• The briskness of bleeding from a non-compressible 

site (such as the gastrointestinal tract) can be 
challenging to assess;

• Continued bleeding (even at a slow rate) can further 
raise the INR, as clotting factors are lost with bleeding 
and are consumed at the site of injury;

• “Major bleeding” is associated with a 9% case fatality 
rate in patients treated with vitamin K antagonists10;

• Published studies of warfarin interruption show 
that normalisation of the INR for brief periods 
is associated with a low risk (0.7% to 1%) of 
thromboembolism11 12;

• Once the source and briskness of the bleeding have 
been determined more precisely, patients at low risk of 

INFoRmatIoN FoR patIeNts 

Staying active and healthy: blood thinners. (a video with 
general information for patients about anticoagulant 
medications; no registration is needed) http://www.
healthcare411.ahrq.gov/videocast.aspx?id=555.
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All patients currently taking aspirin for 
primary prevention should be reviewed 
individually to reconsider whether such 
treatment is justified 

The clinical problem
Cardiovascular disease accounted for around two  
million deaths in the European Union in 2000.1 Daily low 
dose aspirin is established in the secondary pre vention 

of cardiovascular disease.1-4 In primary prevention, how-
ever, use of low dose aspirin is unlicensed in the United 
Kingdom, and published evidence does not support the 
assumption that the benefits clearly outweigh the harms. 
So the routine practice of starting patients on such treat-
ment for primary prevention of cardiovascular disease 
should be abandoned.

The evidence for change
Whether the benefits of aspirin in people with no history 
of cardiovascular disease outweigh the risks has been 
doubted.2 5 This is partly because long term, low dose 
aspirin therapy substantially increases the likelihood of 
gastrointestinal haemorrhage.6 Also, published evidence 
has never unequivocally supported the use of aspirin in 
this setting, and accumulating data have further under-
mined such practice. 

A meta-analysis of six randomised controlled trials 
(involving a total of 95 000 participants) investigated 
aspirin for the primary prevention of cardiovascular 
disease.5 Aspirin use reduced serious vascular events 
by about 0.07% per year (0.51% per year with aspirin 
v 0.57% per year with control treatment, P=0.0001). 
This was due mainly to an absolute reduction of about 

KEy PoInTs
No evidence exists of worthwhile benefit, and evidence of 
an effect on mortality is lacking, with aspirin prophylaxis 
for primary prevention of cardiovascular disease, even in 
people with risk factors such as raised blood pressure or 
diabetes mellitus
Aspirin is associated with a risk of serious bleeds
Aspirin is not licensed for primary prevention in the United 
Kingdom. Do not routinely start low dose aspirin for the 
primary prevention of cardiovascular disease; review 
patients currently receiving treatment individually, and 
involve them in the decision about whether to stop treatment
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 prevention in apparently healthy people, and this con-
clusion holds regardless of such individuals’ gender, 
blood pressure, or predicted risk of cardiovascular dis-
ease, or of whether they have a history of diabetes.11

Barriers to change
Several guidelines published between 2005 and 2008 
recommended aspirin for the primary prevention of car-
diovascular disease in various groups of patients, includ-
ing certain patients with type 2 diabetes,3 4 12 those with 
a cardiovascular disease risk of 20% or more over 10 
years,3 4 and those with a 10 year risk of cardiovascular 
disease mortality over 10%.1 The Scottish Intercollegi-
ate Guidelines Network’s recently published guideline 
on management of diabetes states that low dose aspirin 
is not recommended for primary prevention of vascular 
disease in patients with diabetes.13 However, the British 
Hypertension Society has recently reaffirmed its guid-
ance promoting aspirin for primary prevention.14 These 
guidelines, coupled with the acceptance that low dose 
aspirin is useful for secondary prevention, may have led 
to widespread prescribing of aspirin for primary preven-
tion, as well as over the counter purchases of the drug for 
self medication. It is also worth noting that risk factors 
that predict vascular events also predict haemorrhagic 
events,5 so patients who will benefit from aspirin can 
be identified on the basis of risk scores only if they have 
already had a vascular event. 

How should we change our practice?
Low dose aspirin should not be routinely used for pri-
mary prevention of cardiovascular disease. Current 
evidence has not identified a worthwhile net benefit 
from such treatment, even in specific subgroups such 
as patients with raised blood pressure or diabetes.  
Furthermore, such treatment is associated with a poten-
tial risk of serious bleeds. All those currently taking 
aspirin for primary prevention should be reviewed indi-
vidually, and the decision to stop or continue treatment 
should be made with these patients after fully informing 
them of the available evidence.
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0.05% in the likelihood of non-fatal myocardial inf-
arction (0.18% per year v 0.23% per year with control 
treatment, P<0.0001; number needed to treat per year 
around 2000). However, aspirin resulted in an absolute 
increase in major gastrointestinal or other extracranial 
bleeding of about 0.03% per year (0.10% per year v 
0.07% per year, P<0.0001; number needed to harm per 
year around 3300). Rates of all cause mortality, death 
due to coronary heart disease, and stroke did not differ 
significantly between the aspirin and the control groups. 
The proportional reduction in serious vascular events 
did not depend significantly on age, sex, blood pressure, 
history of diabetes, or predicted risk of coronary heart 
disease.

Other systematic reviews and a recently published 
randomised trial support these findings.7-10 In a sex 
specific meta-analysis of the six primary prevention  
trials included in the Antithrombotic Trialists’ Collabora-
tion meta-analysis,5 aspirin treatment for a mean of 6.4 
years resulted in an average absolute benefit of around 
3 cardiovascular events prevented per 1000 women and 
4 cardiovascular events prevented per 1000 men.7 This 
was offset by an additional 2.5 major bleeding events per 
1000 women and 3 major bleeding events per 1000 men. 
A review that assessed five randomised controlled trials 
of antiplatelet agents for primary or secondary preven-
tion in people with hypertension found that aspirin did 
not reduce the likelihood of stroke or “all cardiovascular 
events” compared with placebo in patients with raised 
blood pressure and no prior cardiovascular disease. 
Overall, the magnitude of benefit with aspirin was simi-
lar to the magnitude of harm.8 A third review assessed 
six randomised controlled trials of aspirin that included 
people with diabetes and no pre-existing cardiovascular 
disease; it found no reduction in the likelihood of major 
cardiovascular events or all cause mortality with aspirin 
as primary prevention in people with diabetes.9 

The Aspirin for Asymptomatic Atherosclerosis trial10 
randomised 3350 people aged 50-75 without clini-
cally evident cardiovascular disease, but with an ankle 
brachial index of 0.95 or less detected on screening (a 
risk factor for cardiovascular events), to receive enteric 
coated aspirin 100 mg daily or placebo. At a mean fol-
low-up of 8.2 years, aspirin was no more effective than 
placebo at reducing the primary endpoint of fatal or non-
fatal coronary event, stroke, or revascularisation.

With aspirin for primary prevention, the overall abso-
lute reduction in disabling or fatal cardiovascular events 
seems small and at least partially offset by an increase in 
serious intracranial and extracranial bleeds.11  Currently 
available trials do not seem to justify general guide-
lines advocating the routine use of aspirin for primary 

seaRCh methods
We searched Medline and the Cochrane Library to identify 
published randomised controlled trials and systematic 
reviews that assessed the safety and effectiveness of 
oral aspirin for the primary prevention of cardiovascular 
disease. We also consulted widely among specialists and 
generalists, as well as drug companies, to identify relevant 
published evidence.
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Lifelong physiotherapy and pain control 
after accidental tetraplegia are augmented 
by various aids to mobility and an 
assistance dog, so that quality of life 
remains 90% positive

Imagine a perfect ski day at a mountain resort in Utah, 
USA. On the last gentle, groomed slope before home, a 
vertical drop suddenly appeared immediately in front of 
me. I had no time to do anything other than lean well 
forward, bend my knees, and hope. As I landed, I fell 
forward, and I saw stars but did not lose consciousness. 
Within seconds I realised that I was paralysed and unable 
to move my arms or legs.

Passers by called the ski patrol and my wife Sue. Both 
arrived quickly and I was impressed by the ski patrol’s 
handling of a spinal cord injury. The helicopter arrived 
and I was in the emergency room at the University of 
Utah Ho spital in Salt Lake City within 40 minutes of the 
accident.

The next few days were a bit of a blur—I spent three 
days in “neuro-critical care” and was then transferred to 
a lovely orthopaedic room, where one scary night I had 
difficulty breathing and was too weak to press the but-
ton to call the nurse. After that Sue slept in my room. My 
daughter Camilla and son Julian soon arrived from UK, 
so I knew it was bad.

Next move was to “neuro rehab,” where the “nothing is 
impossible” attitude was very welcome. I was happy here, 
comfortable on an air bed and in safe hands. The physio-
therapists and occupational therapists worked together 
in pairs. The nurses were all neurologically trained and 
the ambience was so positive that it was impossible to be 
negative. Even the food was good, and Sue dispensed the 
huge portions as “one for you and one for me.”

Scans showed that I had a degree of spinal stenosis and 
that the forced hyperextension had bruised but not sev-
ered my spinal cord. I had sensation in the sacral region, 
and the medics were quite optimistic.

this is one of a series of 
occasional articles by patients 
about their experiences that 
offer lessons to doctors. the 
BMJ  welcomes contributions to 
the series. please contact peter 
Lapsley (plapsley@bmj.com) for 
guidance.

In neuro rehab the Foley catheter was taken out and 
intermittent catherisation undertaken on the basis of 
ultrasound. This was not unpleasant and I was able to 
predict the urine volumes. Bowels were more difficult, 
requiring stool softeners, suppositories and liberal dig-
ital stimulation. Neuropathic pain was a problem from 
the outset, requiring opiates for control. It was exactly 
as I had learnt in training—relentless and generalised. 
The diagnosis was C4/5 incomplete with central cord 
syndrome. Because I was elderly I was treated with testo-
sterone and growth hormone to maintain muscle. Many 
analgesics were tried, the best being Duragesic (fentanyl) 
patches, which reduced the pain by more than 90%.

I was completely paralysed for two weeks before move-
ment started patchily in my hand, and each day brought 
new recovery. I had an elective decompression and 
fixation of my neck. My neurological condition did not 
improve magically.

Repatriation was fixed for 8 February 2003. We had 
managed to arrange a bed at the regional spinal cord 
injury centre. The journey home was awful. Fortunately we 
had a nurse to accompany us on the flight, but the flight 
from Denver to London was a nightmare. My stretcher was 
placed on top of the seats at the back of a jumbo jet, with 
my nose about 15 cm from the overhead bins, and access 
required the skills of a contortionist. An ambulance took 
us to the regional unit, where we arrived about 24 hours 
after leaving Salt Lake City; I was absolutely shattered, in 
excruciating pain, and spastic.

The welcome from the (male) charge nurse was memo-
rable: “Ah! You must be the doctor coming from America—
don’t expect to get the same level of treatment here!” And 
he was right, it was grim. I was returned to square one, 
being confined to bed and log-rolled by three nurses every 
two hours. The ward was understaffed, physiotherapy was 
rationed, and I was warned that I’d probably be there for a 
year. If I could have killed myself I would have done so.

Fortunately Sue managed to transfer me after a week 
to a private rehabilitation unit in Aylesbury. It was a 
breath of fresh air; the excellent nurses had all trained 
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at the nearby Stoke Mandeville Hospital. Physiotherapy 
was intense and fun again, and the food was excellent. 
Sue rented a “relative’s” room and was on site six days a 
week. I made great progress physically and mentally and 
was discharged home on Good Friday, 113 days after my 
accident. I was able to walk a short distance with elbow 
crutches and even climb a few stairs, and I passed a 
nurse’s test on self catheterisation—just.

We live in part of a large old country house and Sue had 
fitted out the house ready for my discharge. Physiotherapy 
continued, initially at Winchester NHS hospital and later 
back to the private sector. Hobbs Rehabilitation has been 
a lifeline and I still go there regularly twice a week. It’s a 
pity that the NHS does not consider that lifelong physi-
otherapy is essential for people with spinal cord injury—
they’re so wrong.

Shortly after discharge I had a urodynamic assess-
ment and was told “Everything is OK—leave it until you’re 
bu rsting.” I did and it worked. As luck would have it, a 
year later I required a radical cystectomy and urostomy for 

a doCtoR’s peRspeCtIve

I first met Peter and Sue in April 2003, 16 months after his 
accident and well into his rehabilitation. He was the first 
appointment in an afternoon surgery, and what an introduction: 
the accident, the horrors, the adjustments to life, family, 
and home, as well as a number of current issues. Peter had 
researched his problem well, having been professor of medicine 
at St Thomas’ Hospital and an eminent endocrinologist. He 
was already reconciled to much of what he would have to cope 
with; there was a lot of realism, and he knew what he wanted. 
Sue had clearly extended her role in the home to include nurse, 
physiotherapist, and life coach, and their house had been 
expertly adapted to allow for the various manoeuvres and 
necessary bits of kit that could help Peter in his daily routines. 
It was a lot to take in, but I have other patients with spinal cord 
injury and they share Peter’s pragmatism. There seemed to be 
an acceptance that life would be difficult, but the fight was on.

My role was clearly going to be facilitative. I would be •	
available for clinical support and would attend to the 
various administrative details that would fall out of the legal 
aspects around Peter’s accident and his consequential 
disability—but I had not anticipated how the other medical 
problems would affect his continuing recovery. Some of 
these arose directly as a consequence of the fall, some 
were exacerbations of previous problems, and some were 
aggravated by his disability. Disturbed urodynamics with the 
need to self catheterise was followed by the investigation of 
frank haematuria, which resulted in radical cystectomy and 
ileoconduit for G3pT2 bladder tumour. There was a family 
history of transitional cell cancer and he had been investigated 
for microscopic haematuria in 1998
Both feet had been damaged in the accident, with a fracture •	
to the right calcaneum. Pain in his foot was aggravated by 
weightbearing and hindered progress
Recurrent urinary tract infection with the inevitable malaise •	
and exhaustion
Stenosis of the left ileo-ureteric anastamosis with •	
pyonephrosis, resulting in left renal atrophy, followed by 
ileo-ureteric stenosis on the right side; three nephrostomies, 
plus dilatations and stents for six months. Renal function was 
compromised through this problem but has returned to near 
normal now
Left inguinal hernia with mesh repair•	
Impacted salivary gland calculus•	
A furuncle in the centre of his back where a pre-existing •	
sebaceous cyst had been traumatised. This required drainage 
and packing, a painful procedure
Recurrent falls as a consequence of knee pain and an •	
inability to fully extend his left knee. Using an off-loader 
brace was recommended, as the knee is beyond repair with a 
combination of degenerate cartilage and damaged ligaments.

Peter seems to have moved on from this period of his life with 
cascading medical problems. I am pleased that his neuropathic 
pain can be eased by the low dose of 75 mg pregabalin plus 
50 mg tramadol twice a day; higher doses of pregabalin cause 
him fatigue and impair mobility. Tramadol is used alongside 
paracetamol for analgesia as needed. Peter continues to use 
testosterone skin patches and growth hormone to maintain his 
muscle mass and help in nerve repair. I know that he has had 
immense support from his family and that he has recruited a 
select army of physiotherapists to work with him on a regular 
basis. His everyday diligence maintains his quality of life. His 
application for a “canine partner” needed a report from me 
and the outcome has been a great success: the necessarily 
regimented routines are now injected with an element of 
humour.

stephen hillier

thINgs that I have FoUNd heLpFUL

Stair lift—fits to handrail side of stairs and runs up two floors, giving access to the whole 
house (http://www.easystepstairlifts.co.uk/thyssen-flow-curved-stairlift.html)

Physiotherapy—enables and maintains maximum mobility (http://www.
hobbsrehabilitation.co.uk/)

Handles in shower and hand rail beside steps (designed by occupational therapist and 
fitted by social services)

Three wheeled walking aid (Rollator)—manoeuvrable and stable as walking aid (http://
www.allthetimemedical.net/Three-Wheeled-Rollator-with-tote-bag/M/B00103ROZA.htm)

Off road electric scooter—allows access to farm roads, footpaths, the countryside, and dog 
walks of up to 15 miles on one charge (http://www.tramper.co.uk/)

Portable power chair—small, light, easily loaded into car, and extremely manoeuvrable 
(http://www.scootamart.co.uk/mobility/powerchairs/powered-wheelchairs/venice-
powerchair.html)

Impulse boots—simulate the effects of walking and help clear postural oedema (http://
www.a-vimpulsesystem.co.uk/site/index.html)

Parafricta—reduces shear force on feet in bed and helps prevent foot ulcers (http://www.
parafricta.com/component/virtuemart)

Slide sheet—facilitates turning in bed (http://picasaweb.google.co.uk/phsonksen/
SlideSheet?authkey=kMfKkv-796w&feat=directlink)

Pressure relieving mattress—fitted with satin sheet and Parafricta draw sheet, helps reduce 
pressure and shearing forces in bed (http://www.tempur.co.uk)

Anti-embolism stockings and “flight socks”—help counteract loss of vascular tone and limit 
postural oedema (http://www.healthcare21.ie/med_ted.htm)

Assistance dog—runs errands, opens and closes doors, and picks things off the floor, as well 
as providing psychological support (http://www.caninepartners.co.uk)

Spinal Cord Injury caregivers’ forum—a fund of practical knowledge and advice plus 
emotional support (http://health.groups.yahoo.com/group/SCIC)

Spinal Research—UK charity that provides funds for research into spinal injuries and their 
management (http://www.spinal-research.org)

Spinal Injuries Association—UK charity providing support for people with spinal cord injury 
(http://www.spinal.co.uk)

Duragesic (fentanyl) patches—most effective pain control

Pregabalin (Lyrica)—most powerful non-narcotic treatment for neuropathic pain

Tramadol—most useful supplement for pain control, often with paracetamol

things that have been less than helpful

NHS regional spinal injuries unit, rationing of outpatient physiotherapy

Repatriation by commercial airline
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bladder cancer. The nephrostomies I needed for complica-
tions were painless, the spinal cord injury has denervated 
my kidneys—hence lack of pain with urinary tract infec-
tions and difficulty in their diagnosis.

Neuropathic pain has been with me like a shadow, hor-
rible and endless but waxing and waning. I was taking 
only gabapentin, but when bladder surgery exacerbated 
the pain I added tramadol and later replaced the gaba-
pentin with pregabalin. Weaning off hasn’t worked, and 
I’ve resigned myself to lifelong treatment. Drugs reduce 
the pain by 80-90%. Strangely pain is exacerbated by 
things that I enjoy, but I’m literally never free from pain.

Family members help with passive stretches and I do 
a small series of Pilates-type exercises on the bed each 
morning. I shower myself standing but need help getting 
in and out, drying, and getting dressed. I now walk with a 
three wheeled support device (Rollator), and on a nice day 
I can manage a circuit of the garden. The physiotherapists 
tried to get me to use walking sticks and elbow crutches 
(because they make my posture and walking “better”) but 
with these I tend to fall, and I can’t afford a broken limb.

Postural oedema has always been a problem, caused or 
aggravated by loss of autonomic vasoconstriction in my 
legs but helped by flight socks. I’ve had two full thickness 
pressure ulcers on my feet despite excellent nursing. A 
Parafricta draw sheet (under my feet) over a satin fitted 
sheet  helps, convincing me of the importance of shear 

as well as pressure in causation. Poikilothermia means 
I need a 21°C environment or heated clothing. I’ve now 
regained enough dexterity to type, and the internet is 
wonderful. I drive my wheelchair, mobility scooter, and 
garden mower. I’ve tried my hand at sitskiing—it was won-
derful, and getting on and off the chair lift was much more 
exciting than it used to be. My Tramper mobility scooter 
is perhaps my most liberating piece of kit.

For two years we’ve had Lara, an assistance dog 
who passed her exams but failed her placement with 
a di sabled office worker  because she’s too excitable; a 
yellow la bradoodle on loan from Canine Partners. She’s 
added a wonderful new dimension to our lives.

In summary: spinal cord injury is for life. Psychological 
adjustment has so far taken me seven years, and I still cry 
easily. Regular physiotherapy, a well adapted house, and 
a number of appliances combined with loving and dedi-
cated carers allow the new life to be of very high quality 
(about 90% of previous) but different. An  ex-assistance 
dog from Canine Partners and “mobility” provided by 
my Tramper have made a major positive impact, and I’m 
very grateful to pregabalin and tramadol for controlling 
the pain.
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STATISTICAL qUESTION
statistical hypothesis testing

Answers b and d are true; a and c are false.

CASE REPORT 
a man with penoscrotal swelling  
and bruising

1  The likely diagnosis is Fournier’s gangrene, a fulminant 
necrotising fasciitis of the scrotal skin and soft tissue.

2  Fournier’s gangrene should be suspected in the 
presence of a suggestive clinical history ; raised 
inflammatory markers, urea, and creatinine; and positive 
blood cultures. A plain abdominal film, ultrasound 
scans, and computed tomography can confirm the 
diagnosis.

3  Minor trauma to the perineum or perineal skin, 
urogenital or anorectal pathology (such as urethral 
strictures, rectosigmoid malignancy), and recent 
procedures (such as urethral catheterisation, colorectal 
surgery) can all cause Fournier’s gangrene. Diabetes 
is a common predisposing factor. Infection is usually 
polymicrobial, with both aerobic and anaerobic 
organisms being involved. Escherichia coli and 
Pseudomonas aeruginosa are commonly isolated.

4  Patients often present with septic shock and multiorgan 
failure, which require urgent haemodynamic 
stabilisation and supportive treatment. Broad spectrum 
antibiotics, usually multiple agents, are used. Aggressive 
surgical debridement should be performed as soon as 
possible to excise necrotic tissue.

PICTURE qUIz 
a 58 year old man 
with epigastric 
pain and mass

1  The computed 
tomogram shows an 
intussusception of 
the ascending colon 
(intussusceptum) into 
the transverse colon 
(intussuscipiens) 
(figure).

2  Large bowel intussusception in adults is usually associated with underlying pathology. 
Primary malignant lesions (adenocarcinoma and lymphoma) are the most common 
causes.

3  Intussusception in adults generally requires urgent surgical intervention, and initial 
management should include parenteral analgesia along with intravenous crystalloids to 
restore and maintain fluid balance. Our patient proceeded to urgent right hemicolectomy, 
and histology confirmed a leiomyosarcoma.
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