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Welcome to the first AWSEM newsletter!
The All Wales School of Emergency Medicine was set up in 2010, and is one of 20 regional schools of 
EM throughout the UK. This is the first AWSEM newsletter, based upon the educational & clinical 
governance contents of the highly successful Emergency Department newsletter produced by Ysbyty 
Gwynedd in Bangor.  It will be distributed around Wales, either as a stand-alone publication or 
incorporated into local ED newsletters, and will provide an opportunity for ED staff across the country to 
contribute.  In the meantime, this issue is brought to you mainly courtesy of Bangor & Bridgend!  
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BLOOD, GUTS, GORE 
(& GREAT FOOD!)…..

Every conference has a 
unique feel to it, and a 
conference hosted by our 
military EM colleagues was 
always going to be a bit 
different…

However it was pretty 
unique experience to be waiting 
in the queue for the particularly 
delicious lunch chatting with 
someone covered in “blood”, 
missing both legs and with 
strands of charred “flesh” 
dangling from their stumps, 
accompanied by the sound of 
machine-gun fire from the 

mezzanine level!

Army, RAF & navy medics - 
coupled with “Amputees in 
Action” - certainly provided some 
thought provoking material. 

“ Seniority Saves Lives” was a 
theme of the conference, 
although “experience saves lives” 
may be more accurate… all care 
being consultant delivered (or at 
least consultant-supervised) is 
saving lives in Camp Bastion and 
would have the same impact in 
the NHS, and it is something we 
must aspire to.. it is about 
rapidity of decision-making. 

As expected, hypotensive 
resuscitation, the management of 

massive haemorrhage, the use 

of tourniquets & the “right 
turn” (skip resus and go straight 
to theatre for operative 
resuscitation with the most 
critically injured.. so called 
because the operating theatres in 
Bastion are a “right turn” on 
entering the facility) featured 
heavily, but so it should… the 
experiences of military medics in 
Iraq & Afghanistan has already 
revolutionised how we treat 
major trauma in the UK, 
particularly the early and 
aggressive use of blood products. 

The current injury patterns 
being caused by Improvised 
Explosive Devices (IEDs) were 
deeply sobering…. apparently, in 

the early days of the Afghanistan 
conflict, the IEDs would only 
blow feet off, but now they are so 
powerful they are blowing off 
entire lower limbs and causing 
horrific open-book pelvic 
fractures. 

The use of whole-body CT 
scanning was advocated (in any 
patient who could possibly have 
it - even if unstable)… trauma 
gurus are trying to get away from 
the old saying of the CT being the 
“donut of death” - the argument 
being if you don’t know what is 
going on, how can you possibly 
prioritise management decisions 
with any logic? CT scanners are 
very quick now, and we ought to 
make earlier and better use of 

them, although patient outcome 
and delays to CT still requires 
evaluation. 

There was a Simulation track 
on the first afternoon, which 
provided interesting fodder…. 
Bob Stone’s talk on simulation 
innovation made clear it is all 
about psychology… “high 
fidelity” simulation is all well and 
good but until we have a 
holodeck, it’s not going to work 
as we would like. “Psychological 
fidelity” describes what’s needed, 
and also explains that 
inappropriate fidelity can distract 
- who hasn’t laughed at SimMan’s 
inflating tongue (anaphylaxis) or 
blue LEDs in corner of the mouth 

(cyanosis)?

CONFERENCE REPORTS
COLLEGE OF EMERGENCY MEDICINE ANNUAL CONFERENCE

13-15th September 2010, Birmingham
“Learning from Each Other”: Civilian & Military Emergency Care

Overheard at CEM 2010…. 

“Phwoarrr, have you seen the 
Danish army officers?”

“If I hear the word ‘deploy’ 
one more time I’m going to 
commit murder”

“The [British] army docs look 
like they’ve escaped from the 
set of “Blackadder Goes 
Forth….” 

“Why are some of the senior 
bods wearing gold toilet 
chains?”

Report by Dr Sarah Spencer (Bridgend) & Dr Linda Dykes (Bangor)
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There were several table-top 
exercises, workshops & demos 
of varying successes… 

The mock-up of a field 
hospital resus room (above) was  
position in the middle of the 
trade stand hall, and it was 
pretty cool (we particularly 
liked the “casualty’s” fake blood 
eye drops, and he did do good 
blood-curdling screams) though 
this was slightly distracting 
whilst window shopping for 
new toys for the ED!

The big surprise was the 
scaled-down Chinook 
helicopter body, where demo-
simulations of a MERT team 
evacuation was taking place 
(above).  

There were some good 
workshops on tabletop exercises 
- we liked the extended major 
incident tabletop particularly, 
revising and applying the 
MIMMS principles (Major 
Incident Medical Management 
& Support) with the scenario of 
a helicopter crash at an 
Afghanistan aid post, near a 
village and “oh by the way 

there’re a sniper trying to kill 
you 500m away…” 

An over-riding message was 
that we need to run simulation 
training days for teams, rather 
than per speciality - training 
with the people we work 

alongside in the real world to 
improve our team working & 
clinical effectiveness. 

As is customary at CEM 
conferences, there was a very 
strong showing from Wales 
(especially Bangor!) in the 
poster presentation section, 
ranging from Dr Rob Perry’s 
study of equestrian-related 
injuries presenting to Bangor 
ED (above) to multiple posters 
from the Bangor Mountain 
Medicine project, two of which 
are seen here.    

IN THE HILLS
Severely injured casualties from
remote/inaccessible locations such as
mountain ranges pose a dilemma when
planning trauma services. Such casualties are
often multiply-injured, evacuated by helicopter
and potentially ideal candidates for direct
transfer to regional trauma centres. However,
the most severely injured and time-critical
mountain casualties often die at scene before
help arrives. 
Our rural DGH is situated 100 miles from
tertiary services and we do not currently have
access to a regional trauma centre for adult
patients. 

Aim
To determine how many severely injured
mountain casualties handled at our Emergency
Department required input from tertiary
specialities, and with what urgency. 

Method
• Casualties who sustained major trauma

(ISS>15) between 1/1/2004-30/9/2009 were
identified from our Mountain Medicine
Database: all casualties brought to our ED
following contact with Mountain Rescue or
RAF Search and Rescue helicopter. 

• Patient notes were scrutinised for details of
injuries and consultations with tertiary
centres. 

Results
• 26 major trauma casualties arrived at the ED

(all by RAF helicopter). In addition, 31 trauma
victims were declared dead at the scene. 

• 10/26 (38%) required referral/advice from -
not necessarily transfer - to tertiary
specialities, mostly neurosurgery (8/26, 31%) 

• The three most seriously brain-injured
casualties had delays of 115, 70, and 45
minutes in obtaining neurosurgical
management decisions. 

• Only one patient required urgent transfer to
tertiary care (neurosurgery - extradural
haemorrhage) in the six-year study period.

Discussion/Conclusions
• Urgent transfer to tertiary specialities is

rarely required in severely injured mountain
casualties from Snowdonia.

• For most cases, bypassing our DGH directly to
a regional trauma centre would merely delay
definitive care. Furthermore, it would be
logistically difficult. In summer, with
endurance typically 1hr 45min, the RAF
Search & Rescue helicopter would sometimes
need to re-fuel before continuing to NW
England after searching for and picking up a
casualty from a mountain location. 

• This audit, although limited in number,
supports the concept of a regional trauma
system with pre-defined protocols and
pathways for onward transfer to a regional
trauma centre when required. 

• We do need a more timely service from our
neurosurgical colleagues. 

WOULD MAJOR
TRAUMA CASUALTIES
FROM SNOWDONIA
BENEFIT FROM ACCESS
TO A REGIONAL
TRAUMA CENTRE? 

Max Howes
(Final Year medical student, Cardiff University)  

Glesni Davies
(Final Year medical student, Cardiff University)  

Dr Linda Dykes
(Consultant in Emergency Medicine,
Ysbyty Gwynedd, Bangor)

The SAR Side:
UK military Search & Rescue (SAR)
medical activity

INTRODUCTION
Sea King helicopters are a familiar sight to UK mountain users, mariners and fans
of TV's "Highland Emergency"! However, their medical activity is not routinely
analysed. We wished to assess the nature of cases attended and
equipment/drugs/skills utilised by SAR winchmen, to ensure the applicability of
winchman training programmes. 

METHOD
Following every military SAR call-out (RAF/Royal Navy) a formal report is sent to
SAR Force Headquarters. These reports for incidents 1/1/2009-31/12/2009 were
scrutinised and data extracted. 

RESULTS
There were 767 jobs involving medical activity in the one-year period, plus 31 body
recoveries. 
• Age of casualties 6 months-98 years (mean 43, median 42) 
• 71% male, 29% female 
• Trauma 57%, Medical 42%, Chemical 1%: some had combined problems. 
• 169/798 (21%) were jointly managed with other agencies (e.g. ambulance;

Mountain Rescue; Maritime & Coastguard Agency; RNLI) 
• 19% of jobs were at sea
• 13% involved >1 casualty 
• During the study period, winchmen performed 5 needle thoracocenteses, 15

intubations, 181 cannulations, and applied 105 limb splints and 9 pelvic splints. 
• 63/767 (8%) of casualties received IV fluids and 92 (12%) morphine. 
• Winchmen cared for 30 casualties given drugs by other agencies including

midazolam, intranasal diamorphine, pethidine and ketamine. 
• 59 casualties had a documented GCS of 8 or less (including 44 in cardiac arrest). 
• Of the 470 trauma cases (25% of which had fallen from height), 41% had lower

limb injuries, 28% possible neck/spinal/back injury, 26% head/facial injuries and
8.5% chest injuries. 

• Of the medical problems, 17% had chest pain, 15% neurological/vascular, 10%
abdominal problems, 4% O&G and 4% "medical paeds". 

CONCLUSION
RAF/RN winchmen deal with a wide variety of cases, of all ages. Considering that,
typically, 70% of the 70 military winchmen at any one time are qualified
paramedics (the remainder are technician-level) advanced skills are used
moderately frequently. 

ACKNOWLEDGEMENTS
The authors wish to thank MALM Barry Hunter, RAF Search & Rescue Force for
access to SARF data; and RAF SARF HQ for use of these Crown Copyright images.

1%

42%
57%

79%

21%

TYPE OF CASUALTIES 
Trauma 448 57%
Medical 334 42%
Chemical 5 1%

HANDLING OF SAR CASUALTIES
Exclusively UK military SAR 79%
UK military SAR + other agencies 21%

Miss Mari Thomas (Medical Student, Cardiff University)  
Miss Jocelyn Hird (Medical Student, Cardiff University) 
Dr Linda Dykes (Consultant Emergency Medicine, 

Ysbyty Gwynedd, Bangor)

Images courtesy of RAF SARF - Crown Copyright

Sarah’s thoughts on 
the Free Paper 

sessions…..
Lynsey Flowerdew presented an 
interesting introduction to the 
assessment of non-technical 
skills in the ED.  Unfortunately 
the brevity meant that it was 
lacking some detail which I 
would have liked – but I’m going  
to email her at some point to ask 
for more info.  

The “integrated emergency care 
reduces hospital admissions and 
reduces in-hospital mortality” 
talk threw up more questions 
than it answered for me – we 
run a similar system in Bridgend 
but it seems that Adrian Boyle 
didn’t have the answers either.  

Very interesting to listen to Chris 
Turner (ED Consultant in 
Stafford, appointed after the 
enquiry [into excess deaths at that 
hospital]  but before the 
publication of the formal 
enquiry report) talk about 
mortality reporting and how they 
did it (without kow-towing to the 
audit dragons who wanted to 
make it so much more 
complicated).  Clearly an 
important piece of work given 
the place he worked – and 
fascinating to hear about some 
of the problems they faced in 
Stafford at that time.

THE VERDICT: Good Bits

Really well organised
Really good food
Thought provoking content
Super venue
Lots of posters from Welsh EDs!

But we’d have to say….
Signposting could have been better 
(very few delegates browsed the 
posters which is a dreadful shame) 

We were slightly startled by a 45 
minute bagpipe band session! 
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SEX & 
RESUSCITATION…...

No kidding, that was the title 
of the opening plenary session of 
the EMS Expo! 

Attracted by a specific 
“Educator Stream” I decided to 
precede a US holiday with a trip to 
Dallas to the biggest EMS 
conference in the USA. 

So after the Star-Spangled 
Banner (sung unaccompanied by a 
Texas fire chief with a stunning 
tenor voice…. although the 
listening audience looked 
disturbingly like they were having a 
mass MI as they placed their hands 
over their hearts!), a march-thru 
the hall by a Texas fire department 
pipe band (what is it about 2010 
emergency medicine conferences 
and pipe bands?!), 
and a genuinely 
moving audio-visual 
memorial to the 
dozens of American 
EMS personnel 
killed in the line of 
duty in the 
preceding year, the 
conference began. 

So, back to the 
sex. It was actually 
a talk about the 
growing suspicion 
that sex hormones 
may have a role to 
play in treating 
cardiac arrest and 
major trauma 
patients… 

“Resuscitative 
Endocrinology”. In 
a large series of out 
of hospital cardiac arrests, females 

did better than males despite 
being older and much less likely 
to have been in VF/VT, most 

strikingly in the under 50s where 
28% survived… even in the 
asystole group, 20% of the 
women under 50 years survived. 

And there’s a suggestion that 
oestrogen may be neuroprotective: 
in males with severe traumatic 
brain injury (TBI), outcome was 
better in those with higher 
oestrogen levels in CSF, and there’s 
some animal work to suggest that 
oestrogen infusion can protect 
against brain damage from stroke. 

So, with oestrogen having anti-
inflammatory, anti-oxidant & anti-
apoptosis effects.. on any cell in 
the body… could it be used 
therapeutically?

It’s possible…. two RCTs are 
already underway in Texas, one 
assessing the effects of a 0.5mg/kg 
IV dose of Premarin in TBI and the 
other in traumatic haemorrhagic 
shock. The trials are outlined at 
http://clinicaltrials.gov/ct2/show/
NCT00973102

  In a talk on 
NSTEMI I was 
fascinated to 
learn that the 
Americans 
prefer fentanyl 
to morphine 
(they don’t have 
diamorphine 
available) in 
cardiac chest 
pain, as it 
causes less 
reduction in 
pre-load than 
morphine… 
might make a 
nice CTR topic?

Ever struggled 
to get a decent 
ECG on a 
patient pouring 
sweat in resus? 

Tops tips were to try Tincture of 
Benzoin to help the electrodes 
adhere, and try just rubbing the 
skin - firmly - with dry 4x4 swabs, 

which remove dead skin and also 
slightly abrade the skin.

An interactive session on the 
obstructed airway brought home 
one top tip: after looking in the 
airway, suction with something 
wide bore (they suggested cutting 
an ETT above the cuff) before 
ventilating.. graphically illustrated 
by a PM photo of a glove, inhaled 
by a demented nursing home 
resident, that lay in the trachea 
with a finger down each main 
bronchus. 

Bearing in mind this 
conference took place a fortnight 
before the new ALS guidelines 
were released across the world, 
there was lots of speculation and 
much talk of compression-only 
CPR, with some urban pre-hospital 
systems reporting impressive 
improvements in survival-to-
discharge (e.g. 4.7% to 17.6% in 
out-of-hospital cardiac arrests with 
definite VF) by forgetting about 
ventilation and concentrating 
uninterrupted compressions. The 
sound-bites were impressive, 
although probably rather simplistic:

•“Compression-only CPR 
allows CO2 to rise, which 
encourages gasping, which is a 
whole lot better than IPPV…”

•“You don’t need 5 litres/
minute ventilation in cardiac arrest, 
ventilation is proportional to flow 
and you ain’t got much flow!..”

•“the pO2 of venous blood is 
the same as the pO2 of arterial 
blood at the top of Kilimanjaro, 
and that’s enough to live on…”  

A speaker from Tucson 
claimed that their survival rates 
from out-of-hospital CA had 
increased to 38% by doing 
compression-only CPR for the first 
four cycles (but using an OPA +/- 
one or even two NPA, and 
applying an oxygen face mask) - 
I’m guessing once again in an 
urban system where four cycles 
would get you to the ER, and with 

EMERGENCY MEDICAL SERVICES 
CONFERENCE

29 Sept-1 Oct, Dallas, Texas, USA

THE VERDICT: 
The Good Bits

Really well organised
Some brilliantly presented 
sessions
Some revelationary content
Lots of firemen!!! :-) 

But I’d have to say….
No refreshments, no lunch, and 
the only choice of eateries was 
deep fried everything... 

Delegate badge were barcode-
scanned every session (for a 
personalised CPD certificate)…. 
great idea.but couldn’t they set 
it to silent? It “bonged” every 
time… hundreds of times for 
each session as people entered 
the room….  

Report by Dr Linda Dykes (Bangor) 
don’t get jealous, the trip was self-funded!

http://clinicaltrials.gov/ct2/show/NCT00973102
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http://clinicaltrials.gov/ct2/show/NCT00973102
http://clinicaltrials.gov/ct2/show/NCT00973102


! D E C E M B E R  2 0 1 0

 email: linda@awsem.org.uk or sarah@awsem.org.uk v

A
n A

W
SEM

 Technical B
ulletin

a figure of 38% I doubt they 
defined “survivor” as surviving at 30 
days… but let’s not be churlish, the 
take-home message was very much 
that concentrating on uninterrupted 
chest compressions pays dividends 
(and if we managed to get an output 
back on 38% of our out of hospital 
cardiac arrests in Bangor I’d be very 
happy). 

“Man versus Machine” was a 
graphic, entertaining and gruesome 
talk about the dangers of farm 
machinery in a country that isn’t too 
hot on health & safety legislation - 
gross, but fascinating. Did you 
know that tractor rollovers are the 
leading cause of farm deaths in the 
USA? Or to carefully check the 
joints more proximal to an 
extremity that has been caught in 
machinery? 

“Drugs on the street where you 
live” was 
another 
cracker… 
starting off with 
Cocaine, used 
since the 6th century when workers 
were given a handful of coca leaves 
to reduce hunger, increase activity, 
increase tolerance to heat or cold 
and produce euphoria…. just what 
we need in the NHS perhaps? “… 
you’d eat less and work more in 
crappy circumstances and you’d 
like it”!

The section on crystal meth was  
particularly interesting, as I found I 
knew hardly anything about it, but 
by considering the physiological 
effects of cocaine, amphetamines 
and methamphetamine together, it 
didn’t seem quite so alien after all… 
all cause dopamine depletion, 
increase cholinesterase activity, 
cause CNS overstimulation and 
have a variable effect on BP.    

Still, I had no idea that a 
cardiac arrest caused by these 
drugs could be almost impossible to 
treat - even with optimal and 
immediate resuscitation efforts in 
hospital. It’s because the calcium 
channels stop working in the 

myocardium, they nickname it 
“stone heart”. 

PCP - phencyclidine or “Angel 
Dust” - sounds like nasty stuff, and 
the speaker emphasised the 
potential for unpredictable, sudden 

extreme violence - “Tie them up… 
you must restrain them…” 

After a canter through ecstasy, 
ketamine, LSD and magic 
mushrooms, the talk wrapped up 
with glue/solvent sniffing (did you 
know aerosol whipped cream can 
be abused??) with the cheerful 
thought that there’s a 22% fatality 
rate in naive users… these drugs 
increase cardiac sensitivity to 

adrenaline and 
strenuous exercise or 
emotional stress can 
precipitate cardiac 
arrest.  

Talks on Crush injury (“usually 
takes 4-6 hours to become a 
problem, but can be in as little as 
one hour if a big enough crushing 
force against a hard surface”) and 
the continuing debate on pre-
hospital airway management were 
interesting, but not much new.  

For me, however, the whole 
reason I attended the event was for 
the educator stream and I was 
inspired by two talks in particular, 
both by Heather Davis of UCLA.

“Active Disengagement” 
outlined strategies to best work 
with students who aren’t exactly 
disruptive, but aren’t playing ball 
either. As well as various strategies 
to encourage engagement (see box), 
the importance of it was described:

•If you don’t make students 
play, they rate classes lower 
(because they leave the room as 
they came in)

•Engaged students perform 
20% better and waster less time

•Engaged students are less 
stressed, cause fewer problems and 
are more satisfied.

However, I’m not sure how 
many British students would 
welcome peer review by having 
class-mates vote regularly for 
“which three people in this class do 
you hope never to work with?”!! 

Finally, “Alternatives to 
lecturing” was full of great ideas for 
workshop-based material and 
quick-to-run exercises based on 
sound  learning theory. 

In summary? Three days of 10-
hour a day conference is pretty 
tough when jet-lagged but what a 
bargain conference fee -  under 
£160. Shame that the conference 
hotel - the stunning Dallas Hyatt 
Regency - was an eye-watering 
£200 per night!       

 

   

 

“Dopamine turns an 
idea into an event….”

“Agitation is chasing you round 
the ambulance, violence is if 
they catch you…”

“Reperfusion injury is a bit 
like a metabolic backdraft… 
remember the movie??.. when 
half-burned stuff is suddenly 
exposed to oxygen….” 

Encouraging Engagement 

•Measure progress (“it’s like 
having a cop car on your tailgate - 
you suddenly drive better!)”
•Make sure skill stations are all 
signed up - the disengaged student 
will try not to play
•People want to belong to 
something bigger than themselves 
- give our students some ideals to 
strive towards
•Ask students what grades they 
want… and bear in mind they 
should be working harder than 
you!
•Set expectations high
•Participation contracts - and 
known consequences

mailto:linda@awsem.org.uk
mailto:linda@awsem.org.uk
mailto:sarah@awsem.org.uk
mailto:sarah@awsem.org.uk
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CRASH-2: a brief critical appraisal 
in the style of the FCEM exam

 Dr Sarah Spencer, Consultant in EM, Bridgend

Some specialities are awash with good-quality randomised controlled trials (RCTs) but in Emergency 
Medicine, top-quality trial data is quite hard to come by - which is why, when a major trial reports, it’s 
something we should take notice of. Firstly, because the results may change our clinical practice (and 
CRASH-2 will)… and secondly because EM trainees have to critically appraise a paper as part of their exit 
exam, the FCEM. We asked Sarah Spencer, the Head of AWSEM, to appraise the CRASH-2 trial in an 
abbreviated version of the current format of the FCEM exam... 

“Effects of tranexamic acid on death, vascular 
occlusive events, and blood transfusion in trauma 
patients with significant haemorrhage (CRASH-2): a 
randomised, placebo-controlled trial”

1. Provide no more than 200 word summary of this 
paper in the box. Only the first 200 words will be 
considered and short bullet points are acceptable.

Objective: to assess the effects of early 
administration of a short course of tranexamic 
acid on death, vascular occlusive events and the 
receipt of blood transfusion in trauma patients.

Method: a randomised, double-blind placebo-
controlled trial conducted in 274 hospitals in 40 
countries.  Patients were eligible if they were 
within eight hours of injury and showing signs 
of, or suspected to be at high risk of, significant 
haemorrhage.  Included patients were 
randomised to receive either tranexamic acid (1g 
over 10 minutes and a further 1g over 8 hours) or 
a placebo.  Block randomisation (block size 
eight) was achieved using computer generated 
random numbers.  The primary outcome was 
death in hospital within 4 weeks of injury.  

Results:  Results were analysed for 20127 
(99.6% of those randomised).  10060 received 
tranexamic acid and 10067 received placebo.  
Both all-cause mortality and death due to 
bleeding were significantly reduced with 
tranexamic acid.  The relative risk of death with 
tranexamic acid was 0.91 (0.85-0.97, p=0.0035); 
death due to bleeding was 0.85 (0.76-0.96, 
p=0.0077)

Conclusion: Tranexamic acid reduced the risk of 
death in trauma patients showing signs of, or 
suspected to be at risk of, significant 
haemorrhage and should be considered for all 
such patients.

2. List FOUR strengths of the study design in this 
paper.

i. The randomisation was block 
randomisation which helps ensure near 

equal numbers in the treatment arm as in 
the placebo arm.

ii. The blinding was excellent, achieving 
placebo and tranexamic acid ampoules 
which were indistinguishable and keeping 
participating clinicians unaware of 
treatment allocation.

iii.Analysis was done on an ‘intention to 
treat’ basis which reduces the risk of bias 
due to drop-out or non-adherence to 
protocol.

iv.The inclusion criteria were kept simple 
without lengthy accompanying exclusions: 
this makes the trial practicality 
straightforward, less prone to drop out or 
inappropriate inclusion or exclusion and 
produced pragmatic results.

3.Describe TWO possible improvements to this 
paper.

i. Measurement of fibrinolytic activity (the 
reduction of this by tranexamic acid is 
thought to be the reason for its apparent 
benefit in this trial) may clarify the 
mechanism responsible for the improved 
mortality – and could inform further 
research into the best doses to use.

ii. Among the ‘outcome measures’ the 
authors mention measures of dependency 
being made at hospital discharge or on day 
28 – using the Modified Oxford Handicap 
Scale.  There is no further mention of this 
outcome measure at any point in the 
results or discussion: either there should be 
or it should be omitted.

4.Will you give your next significantly bleeding (or 
 suspected to be significantly bleeding) trauma 
 patient tranexamic acid?

YES!  Intravenous tranexamic acid – 1 gram 
over 10 minutes, another gram over 8 hours.
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The pragmatic study population and huge 
sample size support the ‘generalisability’ of 
CRASH-2 so I can apply it to my local 
population.

With an NNT (Number Needed to Treat) of 
67.6 (to prevent a death) I’ll have to give a lot 
of tranexamic acid… but there was no 
apparent increase in adverse events so the 
NNH (Number Needed to Harm) could be 
reasonably expected to be very very high.  
Tranexamic acid is pretty cheap – even at BNF 
prices with a per-patient cost of £6.20 it’s only 
£419.12 to save a life… which is a bit of a 
bargain.

Implementing CRASH-2: 
Who gets it? - All major trauma 

patients who are - or who might be - “at 
risk of significant haemorrhage”. The 
triallists defined this as: “Patients with 
major trauma who are likely to need an 
early blood transfusion in the view of the 
attending doctor after taking into account 
mechanism of injury, findings from 
secondary survey, physiology and response 
to fluid infusion.”  In other words, the 
decision to give tranexamic acid can be 
made clinically, in resus….

How? - Tranexamic Acid 1g over 10 
minutes followed by another 1g over 8 
hours, given as soon as possible (but if you 
forget in resus, give it as soon as possible: 
CRASH-2 recruited up to 8 hours after 
injury). See below. 

 
Why? - It saves lives, it’s safe, and it 

costs less than a tenner! 

Actions needed - add to your trauma 
charts, teach staff, order the stuff from 
pharmacy

Download a pdf of the full paper, and read 
more  about the trial, at 

www.crash2.lshtm.ac.uk/ 

In case you were wondering…. CRASH-2 
didn’t show any reduction in the need for blood 
transfusion in trauma. This may be partly because 
it’s only survivors who need blood transfusions….. 
those who die, cease needing blood. Read the 
discussion section of the paper and see what you 
think. 

How to give tranexamic acid in major trauma…..
•   Comes as 100mg/ml (so 1g = 10 ml)
•   Dilute with 5% glucose or 0.9% sodium chloride (stick it in a bag of 100ml NS is 
probably the easiest thing to do)
•  In major trauma, give 1g over 10 minutes and then 1g over 8 hours. 
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Clotting factors, coagulation disorders & the ED 
Whilst we’re talking about drugs that have traditionally been the toys of our haematology colleagues, have 
you ever given clotting factors to ED patients? With in-patient medical cover being increasingly squeezed, 
some haematology wards can no longer offer open-access out-of-hours to haemophilia/vWD patients who 
self-present requiring a top-up of the appropriate clotting factors. Which means, surprise surprise, they are 
likely to arrive in the ED. 

If you’ve never seen a bleeding haemophiliac before, don’t panic. Most know precisely what treatment they 
need - or carry a card telling you. And if they don’t know, the transfusion staff probably do.  Today’s 
recombinant clotting factors are much easier to mix than the older, intermediate-purity plasma-derived 
products, although the “safer mixing gadgets can be a bit baffling”! We would suggest arranging teaching 
sessions for nursing as well as medical staff - but in an emergency pick the brains of the nurse in charge of 
your local haematology ward! 

mailto:linda@awsem.org.uk
mailto:linda@awsem.org.uk
mailto:sarah@awsem.org.uk
mailto:sarah@awsem.org.uk
http://www.crash2.lshtm.ac.uk
http://www.crash2.lshtm.ac.uk
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Workplace based assessments 
(WBA) have been with us for a 
while now: all educational and 
clinical supervisors - and any other 
staff who complete these 
assessments for trainees at any 
level - should already be au fait 
with Case-based Discussion (CbD), 
Direct Observation of Procedural 
Skills (DOPS), Mini Clinical 
Examination (mini-CEX) and MSF 
(multisource feedback).  

Yeah yeah, we know all that, so 
what’s new?

From August 2010 there have been 
some major changes implemented 
to the way in which WPBAs are 
administered during EM training.  
These changes apply from CT1 
upwards - including all ACCS 
trainees (colleagues in Bangor, 
Cardiff, Newport, Swansea and 
Wrexham take note!).  

There are specified mandatory 
assessments which must be 
completed (at various levels) in 
order for trainees to progress: all 
Educational Supervisors will be 
asked to confirm that they have 
read the relevant parts of the CEM 
website and are sufficiently 
conversant with the CEM 
curriculum to ensure that the 
WPBA needs of their trainees can 
be fulfilled.  If we don’t understand 
what trainees are supposed to be 
doing we risk letting them down 
when it comes to ARCP time and 
they haven’t been able to meet the 
requirements to progress to the 
next year of training. With only 
twelve months extension to 
training allowed it is vital that 
we support our trainees in 
achieving all their WPBA 
requirements.

Summative as well as 
formative assessments

The first major change is that 
there are now summative as 
well as formative assessments.  
These are essentially the same 

process as the formative 
assessments, but the trainees 

will approach an assessor when 
they feel ready to be assessed as 
having achieved an appropriate 
standard in the relevant 
competency.  

Although summative, they can be 
undertaken as often as the trainee 
needs in order to achieve an 
appropriate standard.  Where the 
standards are not met, learning 
needs may be identified and thus 
addressed before the summative 
assessment is attempted again.  In 
this way the trainees are supported 
and their training directed instead 
of being left floundering and 
bewildered.

Acute care Assessment Tool 
(Emergency Medicine) 

The second major change is the 
introduction of the ACAT-EM 
assessment tool: this Acute Care 
Assessment Tool (Emergency 
Medicine) allows for a more global 
assessment and is further removed 
from being a ‘tick box’ exercise 
than some perceive other WPBAs 
to be (it could be suggested that 
such a perception suggests that the 
perceiver isn’t comfortable with 
using the WPBA tools we already 
have?)  The ACAT-EM looks at a 
range of domains within one 
assessment tool and assesses work 
over a period of time (within a 
shift, or a whole shift) which 
enables a broader view of a 
trainee’s abilities: see table, right. 

Mandatory WPBAs

The third big change is the 
introduction of mandatory WPBAs: 

previously trainees could choose 
whatever they wished to be the 
subject of their WPBAs. 

Recognising that some trainees 
have managed to get a long way 
through their training without 
some fundamental knowledge 
and skills under their belt, there 
are now mandatory subjects for 
some of the WPBAs.  These are 
summarised in the CEM “List of 
Presentations And Procedures” 
found on the curriculum pages of 
the College website.

OK, this is a crazy number of 
assessments… how can it be 
done?

Completion of WPBAs just 
becomes a ‘way of life’ for trainers 
and trainees: in this way the 
training which takes place on the 
shop floor (which we are already 
doing) becomes recognised as 
being a part of the assessment 
process which ensures delivery of 
the breadth of the curriculum.  
Every patient encounter is a 
learning opportunity... and a 
WPBA opportunity.  Trainees are 
responsible for ensuring that they 
complete these assessments - but 
we must support them in their 
efforts and be willing to 
participate in the processes. 
Concerns have been raised about 
the ‘deliverability’ of this 
assessment workload - but with so 
much training already taking place 
on the shop floor it will be a 
relatively small step to formalise 
that.

Workplace based assessments…the 2010 CEM update
by Dr Sarah Spencer, Head of AWSEM

Wanna know more?
For those who are interested, background information about 
workplace-based assessments is available: http://www.gmc-uk.org/
Workplace_based_assessment_31381027.pdf.  

Detailed information about the CEM implementation of workplace 
based assessment is available at: http://
www.collemergencymed.ac.uk/Training-Exams/Work%20place
%20based%20assessment/default.asp - which is where you will find 
all the forms you could possibly wish to complete!

http://www.collemergencymed.ac.uk/Training-Exams/Curriculum/Curriculum%2520from%2520August%25202010/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Curriculum/Curriculum%2520from%2520August%25202010/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Curriculum/Curriculum%2520from%2520August%25202010/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Curriculum/Curriculum%2520from%2520August%25202010/default.asp
http://www.gmc-uk.org/Workplace_based_assessment_31381027.pdf
http://www.gmc-uk.org/Workplace_based_assessment_31381027.pdf
http://www.gmc-uk.org/Workplace_based_assessment_31381027.pdf
http://www.gmc-uk.org/Workplace_based_assessment_31381027.pdf
http://www.collemergencymed.ac.uk/Training-Exams/Work%20place%20based%20assessment/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Work%20place%20based%20assessment/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Work%20place%20based%20assessment/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Work%20place%20based%20assessment/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Work%20place%20based%20assessment/default.asp
http://www.collemergencymed.ac.uk/Training-Exams/Work%20place%20based%20assessment/default.asp
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The ACAT (Emergency Medicine) 

And finally…… 
 
There are other skills that our 
trainees have to develop during 
their higher training, particularly.  
Knowledge of both Emergency 
Medicine Ultrasound (FAST and 
vascular access) and Rapid 
Sequence Induction are not only 
expected in the skill set of a 2010 
trained Emergency Physician but are 
fair game for the FCEM OSCEs from 
next year.  Whilst it is not (yet) 
expected that every department can 
provide comprehensive training in 
all necessary skills within the ED, it 
is expected that every trainer will 
facilitate trainees acquiring all the 
necessary skills wherever they may 
need to go to do so.

The CEM website - http://
www.collemergencymed.ac.uk is 
your friend... and Ed Sups and Clin 
Sups should make themselves 
aware of all training-related content 
which is relevant to them and their 
trainees.  It looks daunting but it all 
makes sense and it’s quite easy to 
follow!

The eagerly-awaited 
2010 revision to the 

international resus 
guidelines were 

announced in October. 
Whereas some dramatic 
changes had been rumoured 
(for example, adrenaline had 
been tipped to disappear, and 
were the guideline-makers 
brave enough to opt for CPR 
continuing during 
defibrillation?) the actual new 
guidelines are really not all 
that different from the old 
ones. 

The main difference is the 
dumping of routine atropine 
from the asystole/PEA 
algorithm. 

Also:

•Compressions, 
compressions, compressions…. 
harder and faster (5-6cm, 
100-120/min) and keep them 
up… any pauses must be 
minimised, so we now 
compress whilst charging the 
defib. 

•Adrenaline in VF/VT now 
goes in after the third shock 
(plus amiodarone)

•If ROSC is 
achieved, 
titrate the 
oxygen to give 
sats of 94-98%

•No more 
drugs via the ETT: if you can’t 
get IV access, get IO access. 

These are just a selection of 
headliners: check out http://
www.resus.org.uk/pages/
guidesum.pdf and, of course, 
the full new guideline…. and 
check with your hospital when 
you are switching to the new 
algorithms!

Assessment Domains Description

Clinical assessment and 
clinical topics covered

Quality of history and examination to arrive at 
appropriate diagnosis- made by direct observation 
in different areas especially in the resuscitation 
room. No more than 5 APs should be covered in 
each ACAT and each should involve a review of 
the notes and management plan of the patient.

Medical record keeping Quality of recording of patient encounters  
including drug and fluid prescriptions 

Investigations and 
referrals

Quality of trainees choice of investigations and 
referrals 

Management of  patients Quality of treatment given  (assessment, 
investigation, urgent treatment given involvement 
of seniors

Time management Prioritisation of cases , doesn’t spend too much 
time with any one patient

Management of floor/
area/team working

Appropriate relationship with and involvement of 
other health professionals 

Clinical leadership Appropriate delegation and supervision of junior 
staff

Handover Quality of handover of care of patients between 
EM and in patient teams  and in house handover 
including obs/CDU ward

Patient safety Able to recognise effects of systems, process, 
environment and staffing on patient safety issues

Overall clinical 
judgement

Quality of trainees integrated thinking based on 
clinical assessment, investigations and referrals. 
safe and appropriate management, use of 
resources sensibly

The new ALS Guidelines - goodbye atropine! 
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What is this course?

It’s a two day course which teaches 
the ‘knowledge, skills and attitudes’ 
required to manage the airway safely 
in an emergency.

Does this mean it will teach you to 
do a Rapid Sequence Intubation 
(RSI)?

Yes – and no! The theory and process 
of RSI are taught as part of the course, 
but it is not intended to make anyone 
‘RSI competent’ – this requires plenty 
of supervised practice and 
experience! However, it does serve as 
an excellent introduction to RSI for 
doctors who don’t do it regularly.

Who runs it?

The UK TEAM course is a joint 
venture between the College of 
Emergency Medicine and the Royal 
College of Anaesthetists (who 
currently occupy the same building). 
The course is administered by the 
RCoA and booking forms can be 
obtained from their website; the CEM 
website also has more details.

Who is it aimed at?

A tricky question! As an EM 
consultant, the only ‘new’ information 
was about the drugs used in RSI, and 
this only formed a small part of the 
course. I feel the course would have 
been most beneficial to me when I 
was a 1st or 2nd year SpR, but there is 
a catch – the course organisers say 
that they want candidates to have had  
at least 6 months’ experience in either 
anaesthetics or ITU. Nowadays ACCS 
trainees will have had this, but it was 
not universal before. On the other 
hand, they don’t seem to enforce this 
rule too strictly , as there was an F2 in 
my group.

How long is the course? How much 
does it cost? Where is it held?

The course runs over two full days, 
though we had a latish start on Day 1 
and an early finish on Day 2 to allow 
for travel time. The course fee was 
£395. I attended at the RCoA in 
London, but courses are also held in 
Bristol, Birmingham and Edinburgh. 
There appears to be one course held 
per venue per year.
What topics are covered in the 

course?

Oxygen delivery, airway equipment, 
airway assessment, prediction of the 
difficult airway, indications for 
intubation, preparation and execution 
of RSI, pharmacology of anaesthetic 
drugs, difficult and failed airways/
failed intubation drills, post-intubation 
care and non-invasive ventilation.

Who teaches on the course? What 
was the mix of candidates?

The instructors are all consultants in 
either Emergency Medicine or 
Anaesthetics. The course has a 
pleasant atmosphere and you do feel 
that everyone is on the same team, 
with no inter-specialty disagreements! 
The candidates on my course were 
almost all working in Emergency 
Medicine, though there was a wide 
spectrum of seniority, with one or two 
senior consultants present.

What is the teaching style?

Most of the teaching is scenario-based  
– it will be immediately familiar to 
anyone who has been a candidate on 
an ALS or ATLS course. The 
candidates are divided into small 
groups, and everyone gets several 
chances to ‘lead’ a scenario, with the 
other candidates acting as helpers. 
The scenarios are run as simulations, 
with artificial patients, but real 
monitors and equipment.

There is almost no didactic lecture-
based teaching, though there are a 
few discussion workshops. The course 
manual is a small handbook of about 
150 pages and is very easy to read. 
There is a pre-course MCQ, but it’s 
just for practice and you don’t have to 
sit another one during the course!

Was the course valuable and 
worthwhile?

Very much so. It was also a lot of fun! 
As mentioned above, much of the 
material was previously known to me, 
but this was valuable information in 
itself. The controversy over whether 
Emergency Physicians should be 
performing RSIs has given the 
procedure an air of mystery and 
perhaps even a whiff of ‘forbidden 
knowledge!’ The TEAM course places 
RSI in its proper context. RSI requires 
a great deal of training and practice to 
execute safely, and can certainly be 
dangerous if attempted by those who 

are 
untrained or unprepared for the 
potential complications. However, it 
is still a procedure, and not 
intrinsically more difficult than many 
others that we perform routinely. (If 
any anaesthetists are reading this, 
don’t panic – I’m not planning to do 
any unassisted!)

Another point made frequently on the 
course was that RSI is only one part of 
emergency airway management. There 
are very few situations in which it has 
to be done without delay, and many 
in which it may be more prudent to 
avoid it altogether.

The faculty presented information in 
an interesting and memorable way. 
There were a number of useful 
mnemonics for advanced airway 
management which I will find useful 
in the future (though I gather they 
have reduced the number of these 
taught on the course in order to avoid 
confusing the candidates!)

Would you recommend the course to 
others?

Yes! I found myself wishing that I had 
done the course early in my SpR 
career, and I would particularly 
recommend it to anyone at a similar 
stage. However, it must be recognised  
that there are many demands on study 
leave. A senior trainee in EM must stay 
current in (and if possible instruct on) 
ALS, ATLS and APLS, while finding 
time to attend conferences, 
management courses, ultrasound 
courses, MIMMS courses, etc. etc. I 
would say that UK TEAM is an 
excellent course, but not an essential 
one. Highly recommended if you can 
fit it around other commitments!

The UK TEAM (Training in Emergency Airway Management) 
Course:  What it is, what it’s like (& should you try it!)

by Dr Rob Perry, Consultant in EM, Bangor
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PATIENT ARRIVED BY AMBULANCE? LOOK AT THE PRF….. 
A 999 ambulance turned up in the ED 
just as the department had filled its last 
space.  The charge nurse asked the 
arriving ambulance to wait in the 
majors area until they could free up 
some space. The ambulance crew did 
not express any concerns with regards 
to their patient, and no pre-alert had 
been received by the ED with regard to the status of 
the patient. 

15 minutes later, when a space had been made, ED 
nurse 1 took handover: the patient presented with 
epigastric pain following D&V, and had a previous 
history of hiatus hernia.  On checking vital signs, the 
patient was slightly tachycardic, but he didn't have 
any pain at this time. He was triaged Orange 
(“unwell adult with abnormal pulse”). The 
ambulance documentation was not with the patient 
at this time, and was presumed to have been taken 
to reception by the relatives who accompanied the 
patient, as sometimes occurred in this particular 
department.  

ED Nurse 2 then took over and requested an ECG.  
An ECG technician arrived to do the ECG (if it had 
been a “chest pain” the nurses would have done it 
themselves) then hung it on the patient's curtain.  

By now, ED Nurse 2 was busy with another patient, 
but ED Nurse 3 saw the ECG on the curtain, spotted 
the gross ST elevation & depression, and took it to a 
middle grade doctor.

It was at this time that ambulance 
documentation turned up - including an ECG 
strip with the same obvious abnormalities, and a 
PRF where the crew stated that ST depression 
and elevation had been present on the ECG, but 
was “outside their thrombolysis criteria”. Yep, 
the crew had been treating for possible MI…. 

They’d administered aspirin and oxygen and 
recorded vital signs, but none of this had 
been included in their handover to the ED 
nursing staff.  The patient was taken into the 
resuscitation room and thrombolysed, but 
the failure of the handover process, 
compounded by the delay in the ambulance 
documentation being seen by ED staff 

resulted in a 50-min delay to lysis. After 
investigation, some questions remained…

• Where was the ambulance paperwork 
during the patient handover? [in Bangor, we 
can’t seem to stop it all gravitating towards 
reception!]

• Why had the working diagnosis of MI not 
been conveyed during handover to ED staff? 
The ambulance crew said they had given 
this detail to control, but it had not then 
been relayed to the ED. Had the crew 
assumed that the ED already knew the 
working diagnosis was MI? 

The following actions were agreed:

• The ED should be pre-alerted about any 
patient attending the department with an 
MI. 

• Ambulance crew will no longer give 
relatives their documentation to take down 
to ED reception. 

• ED nursing staff will sign the bottom of the 
ambulance PRF after handover has taken 
place, to ensure the document is part of the 
handover and that ED staff are aware of 
what is documented on their form. When 
the ambulance PRF is reviewed, hopefully 
provision will be made for this  “handover 
acceptance” signature. 

• Ambulance crews will be reminded to show 
their ECGs to ED staff.

TALES TO LEARN FROM...
Sharing when things have gone less than well - and what has been learned - is possibly the 

most useful and almost certainly the most popular function of ED newsletters. We’ve only 
got room for one here this time: look out for a special “Clinical Tales” issue, Spring 2011!   

Morals of the story? Firstly, ambulance PRFs/ECGs 
are a vital part of the clinical record and should 
remain with the patient. Secondly, why don’t we have 
facilities to talk directly to ambulance crews? It was 
a recommendation in NCEPOD’s “Trauma Who Cares” 
and it might have been jolly useful here…..  
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BestBet: Scaphoid Versus Colles Cast for the Treatment of a Confirmed 

Scaphoid Fracture 
Dr  K  Guy  ST4  Emergency  Medicine,  Princess  of  Wales  Hospital,  Bridgend  katyguy@talktalk.net

Clinical Scenario

A 32 year old male presents to the department following a 

fall on his outstretched hand. An X ray shows a non 

displaced fracture of his scaphoid bone. You have 

heard there is evidence that a colles cast is more 

beneficial than the scaphoid cast in fracture healing and 
functional mobility.

Three Part Question

In Patients with a confirmed [scaphoid fracture] is a [colles

plaster cast better than a scaphoid cast] at [immobilising 

the fracture and reducing post cast morbidity]?

1.  Bohler

fractures of the scaphoid

and European Volume, 2003) 28B:4; 319-331

scaphoid

-B 5: 

Sept 1991 pp 828-832

3.  Karantana Scaphoid and colles casts 

European Volume, 2006) 31B: 4; 436-438

Clinical Bottom Line

Ovid Medline(R)<1950 to March Week 3 2010> was 

searched. [{fractures, bone/and Scaphoid Bone OR 

scaphoid fractures$.mp.} AND {casts, surgical/} OR 

{colles OR scaphoid} AND {fracture union OR healing}] 

limit to English.

Author , 

Date, 

Country 
Patient Group Study Type Outcomes Results Weaknesses

Clay 1991 392 patients 

with   

confirmed 

scaphoid

fracture

RCT Fracture union

Hand Function 

Time in Cast

No significant 

difference 

Follow up in 2 

clinics- specialised 

scaphoid clinic, 

normal fracture 

clinic. 

100 lost to follow 

up from fracture 

clinic

Karantana 

2006

20 healthy 

volunteers

Mixed 

between and 

within study 

design.

Hand function Jebsen-Taylor 

Hand function 

test. Scaphoid

gp significantly 

longer to 

complete test 

(19.4 vs. 9.1 

secs)

Small numbers

All healthy

Only immobilised 

for 30 minutes

Bohler 

1954

528 Observational 

Study

Development of 

pseudoarthrosis

6% with colles

type plaster 

developed 

pseudoarthrosis

14% in    

scaphoid cast

Only included 

fractures of the 

body of scaphoid

Plaster changed 

mid way through 

study.

Fracture of the scaphoid is common. It is usually 

treated with immobilisation for at least 6 weeks. The 

scaphoid cast involves the proximal phalanx of the 

thumb in palmar abduction. The concern is that the 

thumb becomes stiff resulting in prolonged morbidity 

once the cast is removed. The colles cast exposes the 

thenar eminence and leaves the metacarpophlalngeal

joint free allowing the thumb to move. 

Search Strategy

There is insufficient evidence to determine which type of 

cast is superior in the treatment of non displaced 

fractures of the scaphoid.  On the current evidence 

available, the two casts are equally effective.

The debate over the type of cast to be used for 

scaphoid fractures has been ongoing for decades.  

Colles casts, above elbow thumb spica casts followed 

by short arm thumb spica casts and the classic 

scaphoid cast have all been studied.  Even operative 

treatment for non displaced or minimally displaced 

acute scaphoid fractures remains controversial.

There is no clear evidence that a colles cast is better 

than a scaphoid cast for the treatment of acute non 

displaced scaphoid fractures, the largest RCT shows 

that there is no significant difference between the 2 

casts on union and hand function.

36 papers were found. Only 3 papers answered the 

question posed. (Shown below)

The Cochrane library was also searched.  Any 

references cited were checked and those relevant were 

included.

References
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Introduction  of  Intranasal  Diamorphine for  Treatment  of  Severe  Pain  in  
Children   Are  we  using  it  appropriately?
Dr  K  Guy  ST4  Emergency  Medicine,  Princess  of  Wales  Hospital,  Bridgend

Introduction
Injuries  account  for  approximately  60%  of  paediatric  
emergency  department  attendances.  Intranasal  diamorphine is  
recommended  by  The  College  of  Emergency  Medicine  for  the  
management  of  severe  pain  in  children.    It  is  easy  to  administer,  
not  requiring  any  intravenous  access  and  has  a  rapid  onset  of  
action.

The  Princess  of  Wales  Emergency  Department  in  December  
2009,  intranasal  diamorphine was  introduced  for  use  in  
children  with  severe  pain.    Prior  to  this  the  analgesia  protocol  
for  the  department  had  been  intravenous  morphine  or  
oramorph for  children  in  severe  pain.      So,  how  are  we  getting  
on  with  it?

Methods
The  notes  were  reviewed  for  all  patients  who  received  IN  
diamorphine since  its  introduction  in  the  department  from  
January  2010  until  April  2010.    A  questionnaire  was  sent  to  all  
emergency  doctors  in  the  department  for  their  views  and  
experiences  using  intranasal  diamorphine.    The  same  
questionnaire  was  sent  to  Emergency  Medicine  trainees  in  
South  Wales  for  their  opinion  and  experience  using  the  drug.

Results
A  total  of  17  children  received  intranasal  diamorphine in  
the  department.    The  pie  chart  below  demonstrates  the  
indications  given  for  using  intranasal  diamorphine,  with  
over  70%  being  used  as  analgesia  for  fractures  of  the  upper  
or  lower  limb.
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Fracture

Burn

Suturing
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The  age  of  children  receiving  IN  diamorphine ranged  
from  12  months  to  12  years  with  an  average  age  of  5  
years.
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Further  analgesia  was  given  in  30%  of  cases.    Paracetamol
and  ibuprofen  were  the  medications  given  on  top  of  the  
diamorphine.    In  one  case  midazolam was  given  on  top  of  
the  diamorphine for  removal  of  sutures  in  a  12  month  old.

Other  analgesia  given?

Yes

No

The  respondents  to  the  questionnaire  were  asked  the  
reason  they  had  not  used  intranasal  diamorphine yet.    The  

appropriate  cases,  but  the  junior  doctors  did  not  feel  
confident  in  prescribing  and  using  diamorphine.

0

0.5

1

1.5

2

2.5

3

FP1
FP2

CT1-­‐3
ST4-­‐6/SpR

Specialty  
Trainee

N
um

be
r

Grade

Use  of  Intranasal  Diamorphine  in  The  Emergency  Department

No  Appropriate  cases

Not  confident  prescribing  IN  diamorphine

Unaware  of  drug  in  dept

Prefer  alternative  analgesia

Currently  prescribing  in  dept

Out  of  11  respondents  only  one  department  in  South  Wales  is  
not  using  intranasal  diamorphine.    In  all  other  departments,  
diamorphine is  being  used  for  fractures,  burns  and  wound  
care.    Overall  it  is  felt  to  be  a  reasonable  -­‐ good  analgesia  with  
an  average  score  of  7/10  for  analgesic  effect.    It  was  felt  that  
the  effect  depended  on  the  age  of  the  child  and  situation  
used,  with  intravenous  morphine  felt  to  be  a  better  analgesic  
if  access  was  immediately  available.    It  was  also  commented  
that  ketamine,  midazolam and  fentanyl could  be  alternatives  
in  certain  circumstances.

Intranasal  diamorphine appears  to  be  appropriately  used  in  
the  department.    The  major  reason  it  has  not  been  used  

cases.    The  junior  members  of  the  department  are  not  
confident  in  using  IN  diamorphine,  but  this  comes  with  
training  and  experience.    It  needs  to  be  remembered  
however,  that  there  are  other  analgesic  options  for  certain  
situations  that  may  be  more  appropriate  e.g.  ketamine,  
intravenous  morphine.    Intravenous  fentanyl has  been  shown  
to  be  a  reasonable  alternative  if  diamorphine is  not  available,  
but  there  has  yet  been  no  direct  comparision between  the  
two1.

References
fentanyl for  analgesia  in  the  paediatric  emergency  
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Effect of temperature, hypothermia and hyperthermia, 
on the gel point, fractal dimension, structure and 

strength of a blood clot 

R. Mothukuri 1*; M. J. Lawrence 2; S. G. Pillai 1; R. H. K. Morris 3; S. Davies 4; P.R. Williams 4; P.A. Evans 1, 2  

1 ABMU, University Hospital, NHS Trust, Swansea, United Kingdom; 2 Swansea University, School of Medicine, Swansea, United Kingdom,  3 

UWIC, School of Applied Science, Cardiff, United Kingdom; 4 Swansea University, School of Engineering, Swansea, United Kingdom 

* Corresponding Author: drmothukuri@yahoo.co.uk 

INTRODUCTION 
Numerous studies have attempted to investigate the relationship between activation of 
the coagulation pathways and the eventual effect on clot outcome in terms of structure1, 
function and quality. However determining eventual clot quality is often difficult due to 

the inaccuracies of conventional laboratory tests, which are amplified by factors such as 
variation in inherent biological conditions, therapeutic manipulation and specific 
underlying disease states. Furthermore static techniques used to asses clot structure 
such as scanning electron microscopy and light scattering, rely on subjective, non-
physiological and often non-reproducible results, making it difficult to explore the 

complex structure and function relationship in an objective way.2 Using the new dynamic 
haemostatic biomarkers of gel time and fractal dimension, we attempted to explore the 
effect of changes in temperature on the coagulation pathways and clot quality.  

Hypothermia and hyperthermia are known to significantly impair coagulation. Previous 

studies have shown that isolated hypothermia at temperatures of 32.2 °C, increases the 
mortality to about 23 % and trauma induced hypothermia is associated with a mortality 
rate of 100%.3 Previous studies carried out on whole blood looked at the effect of 
temperature on the coagulation cascade using thromboelastometry. Recent studies 
have highlighted the potential of the new technique, gel point analysis, as a functional 

biomarker in haemostasis.4 This new technique has been suggested to explore not only 
the changes in coagulation pathways, but to also explore the relationship between the 
coagulation pathways and eventual effect on clot formation and quality. 
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Following approval from the local ethical committee (South West Wales), consent was 
obtained from six individuals and 30 healthy whole blood samples were obtained. 20 mls 
of whole blood was collected for each sample and tested at one of the temperatures in 

the range of 27º C (n-6), 31ºC (n-6),35ºC (n-6),37ºC (n-6), and 43ºC(n-6). 6ml Aliquots 
of a whole blood sample were placed in the measuring device on a AR-G2 Rheometer 
controlled at one of the specified temperatures in the testing range, from which the TGP 
and Df of the incipient clot was measured.  

Additional aliquots of the same blood sample were tested in a recognised global 
coagulation measuring device, a thromboelastograph (TEG) to compare with our new 
technique. Whilst the temperature control on the TEG is only calibrated accurately at 
37oC it does have the ability for temperature modification and previous temperature in-
vitro studies have been completed with the TEG. (we checked all TEG temperatures 

with a calibrated thermocouple). (R-time = Clot formation time, MA = is a direct function 
of the maximum dynamic properties of the fibrin and platelet bonding and represents the 
maximum fibrin clot strength).  

The exclusion criteria for this study included individuals with any coagulation disorders, 

who were undergoing any treatment, those who had any personal or family history of a 
bleeding disorder or thromboembolic diseases as well as any acute illness, cancer, 
hepatic and/or renal dysfunction. 

!!The new biomarker (Df) accurately measures the change in clot quality and structure 
across our temperature range. 
!!Df provides a new method for exploring the effect of pathway change on clot quality 

across a range of temperatures.  
!!Both clotting time parameters TGP and R-time have a significant correlation with 
temperature, however the TGP identifies the clotting point far earlier than the R-time 
(several minutes). Suggesting the TEG is actually detecting the clot at some time after it 
has initially formed thus missing possible important information. 

!!The TEG parameter for measuring clot quality in terms of ‘strength’, MA, was found to be 
not significant with temperature. Whereas Df, the clot quality parameter obtained from the 
gel point was significant. Identifying the greater sensitivity and ability of the new technique 
to measure clot quality at all temperatures. 
!!The TEG temp control is only calibrated at 37oC and is difficult to accurately control 

outside this value, the AR-G2 Rheometer temperature control is accurate to 0.1oC over a 
temperature range of   -10 to 50oC 

METHOD 

CONCLUSION 

Fig-1: Regression graph describing the relationship between 

fractal dimension (Df) vs Temperature: The fractal dimension 

was significantly reduced with decreasing temperature 
(p<0.0005).  

Fig-2: Regression graph describing the relationship between 

TGP vs Temperature: The TGP was significantly prolonged with 

decreasing temperature (p<0.0005). 

Fig-3: Regression graph describing the relationship 

between R-Time vs Temperature: The R-time was significantly 

prolonged with decreasing temperature (p<0.0005). (inset a 
typical TEG trace) 

Fig-4: Regression graph describing the relationship between 

MA vs Temperature: The MA was NOT significantly correlated with 

temperature (p>0.0005).  

The results have shown a progressive change in the value of Df throughout the 
temperature range identifying a significant change in clot structure. A correlation between 
coagulation pathway change with regard to temperature has also been observed (TGP and 

R-time). Pearson correlation coefficients were calculated on the data which was assumed 
to be normally distributed. Two sample differences were calculated using the two-sample t-
test. Standard and multiple regression analysis was preformed, where TGP, Df, and R-time 
all proved to have a significant correlation (p<0.0005) with temperature. 

RESULTS & DISCUSSION 

!!This work is purely an in vitro study carried out on healthy whole blood, as this provided 
simplicity for sample collection and allowed a more structured approach to the research 
design.  

Fractal Dimension ( Df): 
!!High temperature => High Df => compact, dense, ‘strong’ clot  
!!Low temperature => Low Df  =>  open, porous, ‘weak’ clot 

Gel Point (TGP): 
!!High temperature => short TGP 

!!Low temperature => prolonged TGP 

RHEOMETRY 
Blood is placed between two confining 
surfaces and a stress (at a particular 
frequency (Hz)) is applied and the 

resultant strain waveform is 
measured. The difference between 
the applied and response wave forms 
is expressed as a phase angle and is 
a measure of the materials 

viscoelastic/clotting  properties.  

Temperature TGP Fractal Dimension R time MA 

(mm) °C (min) Df (min) 

Mean SD Mean SD Mean SD Mean SD 

27 9.2 4.4 1.636 0.025 24.4 16.0 47.7 9.3 

31 5.9 0.6 1.666 0.042 18.1 3.7 43.4 5.1 

35 4.8 1.8 1.726 0.028 16.9 4.7 48.5 4.2 

37 4.6 0.8 1.748 0.010 15.8 4.2 48.1 6.0 

43 3.2 1.1 1.761 0.017 9.0 1.4 52.4 5.4 

Table 1: Table showing the relationship between TGP, Df, R time and MA with respect to temperature 

NEW BIOMARKERS 

Phase Angle, !: has a range between 0 and 90o with 0 representing a pure solid and 90 
representing a pure liquid and all values in between describing complex materials which 
are a mixture of both. 

By applying multiple stress waveforms at one time point and measuring the phase angle 
at each waveform, changes in blood from a visco-elastic fluid to a visco-elastic solid can 
be observed by the fall in phase angle as clotting proceeds. The gel point (GP), 

indicates the first point at which the clot can perform its haemostatic function and is 
located by the frequency independent value of phase angle, which identifies an 
unbroken structure spanning from one sample edge to the other. It can be derived from 
the Chambon- Winter Gel Equation.4,5,6 

It has also been theorised that this ‘incipient clot’ provides the template for all further clot 
growth and thus has an impact on the clot functionality.7 The GP provides two important 
parameters:  

TGP (sec) is a measure of time taken to form the GP or clotting time and is linked to the 

coagulation pathways.  

Fractal Dimension, Df is a parameter linked to the frequency independent phase angle 
value at the GP,8 it is a quantitative measure of clot structure and gives a numerical 
value to an otherwise difficult to describe parameter i.e. structure. The Df obtained at the 

gel point provides a marker for determining clot quality  

Cervical spine injuries can cause serious disabilities or

death if early diagnosis is not established. It is helpful to be

able to clear the cervical spine when managing a trauma

patient. The Advanced Trauma Life Support (ATLS) (1)

guidelines recommend portable Lateral Cervical Spine X-

ray (LCSX) as part of trauma series radiographs during the

initial assessment of all trauma patients. The aim of our

study was to assess the adequacy and efficacy of

protocol-driven portable LCSX as a diagnostic tool in the
trauma resuscitation.

Methods and materials:

The setting for this retrospective study was a major trauma

centre in South Wales. Over a two year period, 171 trauma

patients who had portable LCSX performed in the

resuscitation area were identified from computerised

radiology records and included in the study.

An experienced musculoskeletal radiologist reviewed the

LCSX for their adequacy, fractures and also subsequent

cervical spine imaging, if any performed in the radiology

department. Imaging including occiput to upper border of

first thoracic (T1) vertebra was considered adequate. The

case notes of patients with no follow-up imaging after

portable LCSX were reviewed.

Resuscitation lateral cervical spine X-ray (LCSX): 

A useful mandatory screening tool in acute trauma?
S B V Perumal, S Dalavaye, P A Evans;

Emergency Department, Morriston Hospital, Swansea, UK.

Results:
LCSX were inadequate in 135/171 (79%) patients. Further

cervical spine imaging was performed in 147/171 (86%) cases

in the radiology department. These included 76 plain

radiographs, 69 CT scans and both imaging modalities in 2

cases.

Case notes were available in 18/24 patients with no follow-up

imaging after LCSX. In this group, cervical spine was clinically

cleared in 12 patients and 3 deaths were noted during

resuscitation while no documentation could be found in the

remaining 3 cases. LCSX revealed fractures in 6/171 (3.5%)

cases who had follow up CT scan for further evaluation. LCSX

failed to identify 3/171 (1.75%) fractures which were

subsequently identified in the CT scan.
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Conclusion:
Our study clearly demonstrates the inadequacy of routinely performed portable LCSX in the vast majority (79%). The practical difficulties of

performing portable radiographs in resuscitation area can contribute to inadequate and poor quality x-rays. Moreover, 86% of patients had

further imaging of cervical spine in the radiology department reflecting the poor reliability of the LCSX as a diagnostic tool.

Studies suggest that even the anatomically complete lateral films interpreted by an expert will miss 15% of cervical spine injuries and 50% of

these are inadequate [2]. Lateral films are especially unhelpful in reviewing upper and lower cervical spine areas which are notorious for

concealing injuries. In patients with severe head trauma covering cranio-cervical junction during CT imaging will reveal about 10% injuries

missed by plain films [2].

Portable LCSX is mostly inadequate and can delay resuscitation while contributing little as a mandatory diagnostic tool in suspected cervical

spine injuries. Therefore in clinically suspected cervical spine injuries, it may be more appropriate to obtain complete plain radiographic studies

in radiology department or CT scan once life-threatening injuries are addressed with standard neck immobilisation. This will speed up patient

evaluation, and avoid unnecessary radiation exposure to patient and department staff. This will contribute to the effective use of resources in

providing quality health care [3, 4].

We propose that it may be appropriate to eliminate standard portable LCSX in resuscitation area and instead perform either plain cervical spine

radiographs in the radiology department or a CT scan guided by local trauma protocols for suspected neck injuries. Recent ATLS (2008)

guidelines supports our conclusion and recommends LCSX imaging as a part of secondary survey.

Introduction:

Fig. 3: Inadequate portable LCSX of a 53 year old patient

Pie chart showing number of inadequate LCSX
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Pie chart showing subsequent cervical spine imaging
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Pie chart showing fractures missed by LCSX
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Percentages of Fractures Missed on LCSX

AIM 
Having noticed an apparent cluster of casualties
with wind-related injuries sustained in Snowdonia
during 2009, we wished to ascertain the number and type
of injuries caused to mountain users by incidents involving
high winds. 

METHOD
The Bangor Mountain Medicine Database (all casualties brought to our ED
following contact with Mountain Rescue and/or RAF Search & Rescue) was
interrogated to identify cases where the incident leading to injury was primarily
caused by strong winds. Wind-chill exacerbating hypothermia was excluded. 

RESULTS
In the 6-year period 1/1/2004-31/12/2009, 540 casualties were entered onto
the Mountain Medicine database. 

• 24 wind-related trauma cases were identified including
14 during 2009.

• 20/24 casualties were hill walking or scrambling: most were blown
over, but one was blown off a footbridge. 

• Of the four other casualties, one was paragliding (crashed in strong
winds), one camping (tent blew away with casualty inside) and two ice
climbing (blown over, slid down ice sheet then over cliff-edge)

• No small children appeared in the database – casualties age range 13-65 years. 

• There were five days with multiple casualties: three on 16/5/2009, two on 1/1/09,
10/1/2009, 11/1/09 and 22/7/2009. 

• Most injuries were relatively minor (e.g. lacerations, fractured extremities) but one casualty
sustained serious facial fractures, and two died (wind average at the time
50-60 mph with 100 mph gusts). 

• Half of windblown casualties (11/24) had facial or head injuries. 

CONCLUSION
A cluster of wind-related injuries in 2009 was confirmed. Whether this was due to more mountain
users in 2009 or unusually windy conditions is uncertain. 

This data is likely an underestimate, as casualties who evacuated themselves from the mountain
without assistance from mountain rescue services will not be recorded on our database. 

Previous work on trauma caused by high winds in inner-city London found that gusts >60 knots were
associated with higher risk of injury1. Although only 5.6% of our mountain trauma casualties were
injured in wind-related incidents, mountain users should consider the wind forecast in addition to
temperature and precipitation.

REFERENCE
1. H. L. Cugnoni and I. Whitworth Injuries related to wind speed. Ann R Coll Surg Engl. 1992 July; 74(4):
294–296.

Injuries caused by strong wind
in the mountains of Snowdonia

Miss Rosemary Shaw
(Medical Student, Newcastle University)

Dr Linda Dykes
(Consultant in Emergency Medicine, Bangor) 

At any time, thousands
of people are at sea
around the UK. We wished
to ascertain the nature of
maritime emergencies
attended by UK military
(Royal Air Force/Royal
Navy) Search and Rescue
helicopters.

METHOD
All 907 UK military SAR “medrescues” 1.1.2009-
13.3.2010 were entered onto a database. Clinical
scenarios were extracted from winchmen's
reports. Acuity was estimated using the
Manchester Triage Score. 

RESULTS
• 172/907 (19%) of UK military SAR

“medrescues” were maritime. 
• Mean age of casualties was 44 years (range

16-87) 90% male. 
• Casualties were rescued from vessels ranging

from dive boats to oil tankers (plus one
surfer!) - see pie chart. 

• The helicopter was able to land on the vessel
in 13% of the 168 jobs where this information
was recorded, mainly oil-rigs and military
ships. The remaining 87% were winched
aboard the aircraft. 

• 7% of cases were diving-related emergencies;
53% medical/surgical and 40% trauma
(including drowning/near-drowning) 

• 151/172 cases had sufficient information to
enable estimation of Manchester Triage
category: 66/151 (44%) were category 1 or 2
and 77/151 (51%) category 3. Only 8/151 (5%)
were category 4. None were category 5. 

CONCLUSION
Medical emergencies at sea are surprisingly
diverse, with a wide variety of major and minor
injuries & illnesses, for example, diving
emergencies, major trauma, an elderly cruise
ship passenger with a ruptured AAA, and
obstetric emergencies. 
Our data are retrospective and the Manchester
Triage Score is not designed for pre-hospital
use, but most maritime cases attended by
RAF/RN SAR helicopters appear to be genuinely
urgent. 
Lives would be at risk without the service,
which features both winching capability & a
technician or HPC-registered paramedic on
board.
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Nurse ED Ysbyty Gwynedd, for assistance with the MTS
scoring. Images Crown Copyright and used with kind
permission of RAF SARF HQ.  
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Type of vessel involved
Fishing boat 28%
Military ships 20%
Dive boats 12%
Passenger ferries 11%
/Cruise ships
Oil Rigs 10%
Other 19% 
Of the 130 cases where type of
vessel was recorded

Method of access
to casualty
Helicopter landed 13%
on vessel
Casualty winched 87%
to helicopter

Casemix of maritime
casualties 
Medical/surgical 53%
non-trauma
Trauma (including 40%
drowning/near drowning)
Diving emergencies 7%
Of the 172 cases where sufficient
information was available

Estimated Manchester
Triage Score
Category 1 or 2 44%
Category 3 51%
Category 4 5%
Category 5 0% 
Of the 151 cases where sufficient
information was available to
estimate the MTS

Some emergencies are
obviously impossible for an
ambulance to attend.....

Streamlining the Emergency Services response to inaccessible incidents

where the Road Don't Go:999
Most UK emergency calls are easily accessed by ambulances, but some require Search & Rescue
(SAR) resources.

Pre-hospital services in North Wales are collaborating to streamline responses to inaccessible
incidents: our aim is to ensure the right assets are tasked from the outset.

Emergency services dispatchers are encouraged to consider two questions.

1) Is the casualty in a location that ambulance personnel can reach safely?

2) Can ambulance personnel definitely extract & evacuate the casualty from that location?

If the answer to either question is “no” the appropriate SAR asset should be contacted for
tasking and/or advice.

OUT AT SEA... (spot the winchman)

AT THE TOP OF A MOUNTAIN

UK SEARCH & RESCUE MODALITIES
Mountain Rescue
Lowland SAR
Cliff Rescue
Cave Rescue
Urban SAR

RNLI
RAF & Royal Navy SAR Helicopters
Coastguard
Fire/Police/Ambulance
HART teams 

Others are not so obvious.........

....So if someone collapses near the top
of a tower of a historic building

without a lift it might prove easier to winch
off the top rather than carry

down...

57 YEAR OLD MALE
CENTRAL

CRUSHING CHEST PAIN

Emergency services in urban areas
rarely work with SAR helicopters....

Inaccessible can be in the middle
of a town. Spiral staircases - designed

to stop knights fighting up the stairs right-
handed - are equally good at stopping=

paramedics carrying patients in stretchers
down the stairs....

Dr Linda Dykes (Consultant in EM, Bangor)

Sgt Ed Griffiths (RAF Winchman)

Dafydd Jones-Morris (Regional Director,
Welsh Ambulance Service Trust)

MI BY THE SEA: HOW TO DO IT!
Mackerel Rock, Isle of Anglesey. Call to Needle - 40 mins

MI ON MOUNTAIN: HOW NOT TO DO IT!
Cadair Idris, Snowdonia.  Call to Needle - 129 mins

MI ON MOUNTAIN:
HOW TO DO IT!
Crib Goch, Snowdon. 
Call to Needle - 67 mins

Welsh Ambulance call handler
recognized location as inaccessible. SAR helicopter

tasked: already airborne, training nearby.
Casualty winched off 15 minutes after 999 call.

10 minutes from scene to resus room.
Door to needle 15 minutes.

61 YEAR OLD MALE
CENTRAL CRUSHING

CHEST PAIN

999 caller asked Police to
alert Mountain Rescue Team (MRT).

Simultaneous deployment of MRT & RAF
SAR helicopter.

Casualty winched off 40 mins after 999 call.
Acute STEMI thrombolysed on arrival in ED.

Call to Needle - 67 minutes

STEP 1: 999 call
handled by control
room in next region
(not familiar with
mountain names) who
assume “Cadair Idris”
is a town

STEP 2: Road
ambulance sent to car
park at bottom of the
mountain….

STEP 3: Wrong helicopter
Helimed arrive: ground too
steep to land near casualty.
Helimed lands 20 minutes walk
away, crew carry their gear to
the casualty, thrombolyse on
hillside & request SAR helicopter
to evacuate casualty.
Good effort by the Helimed
crew, but despite this, poor
initial dispatching decisions
resulted in call-to-needle delay
of approx 40 minutes.

WHAT SHOULD HAVE HAPPENED?
1. Ambulance - pass call to Police, who activate MRT & alert Air Rescue

Coordination Centre (ARCC) at RAF Kinloss in Scotland
2. ARCC - task SAR helicopter from RAF Valley
3. RAF SAR helicopter at scene within 40 minutes; 10 minutes scene

time; 25 minutes to Bangor ED; 15 minutes door-to-needle

65 YEAR OLD MALE
WITH CENTRAL CRUSHING

CHEST PAIN.
LOCATION: SLOPING

GROUND
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Conclusion
• Early recognition of a “SAR job” is a challenge: emergency service call handlers must recognise inaccessible jobs as quickly

as possible, and dispatchers must then task the most appropriate SAR asset(s). This requires tools and training.
• Relay of resources (treatment +/- packaging by one agency, evacuation by another) is recommended if this minimises the

delay to the casualty receiving medical aid.
• We are currently using North Wales cases as examples for researchers developing tools to assist ambulance control rooms

handle calls about casualties in inaccessible locations. WATCH THIS SPACE!

 BANGOR - the colourful ones on the top row! Three more can be seen in the conference report. Most, 
including “Those in Peril On the Sea” (which also won Best Poster at the Integrated Pre Hospital Care 
conference in Coventry in November) were by Linda Dykes team of Mountain Medicine medical students, but 
Rob Perry’s equine-related injury series showed Bangor isn’t a one-trick pony [geddit??!]. 
MORRISTON - one from Perumal, Dalavaye &Evans, and another from Mothukuri et al, and 
BRIDGEND - Rhian Farquharson (SpR) and two from Katy Guy (StR).

It is often necessary to create a bloodless field to 
explore finger wounds. Tourniquets can cause 
ischaemia due to local pressure1 or being 
inadvertently forgotten.2
The National Patent Safety Agency recommends3

CE marked digital tourniquets
Not to use gloves as tourniquets

Epinephrine may be an alternative.

The belief that epinephrine causes digital 
ischaemia stems from a series of case reports in the 
late 19th century. These have been re-­examined 4,5

and epinephrine cleared as the culprit

Only 21 of 48 cases even involved epinephrine
Epinephrine was mixed by hand so there may 
have been errors in concentration
Procaine the was local anaesthetic agent, 
which becomes acidic when broken down in 
solution
Post operative hot soaks applied
No case reports after 1948 and the introduction 
of Lidocaine

I performed a comprehensive review of the literature and 
identified 1742 formal reports of fingers being injected 
with a local anaesthetic and epinephrine mixture and 

were no cases of digital ischaemia reported.
Most studies excluded patients at increased risk of 
arterial disease , , cardiovascular 
disease, diabetes, peripheral vascular disease and poor 
digital circulation.

Epinephrine has been shown to cause 
vasoconstriction and decreased blood flow in 
fingers, that returns to normal at the end of the 
procedure, even in patients in whom blood flow 
has ceased. 6,7

Epinephrine has been shown to significantly 
reduce pain of injection 8
Epinephrine increases duration of anaesthesia 
compared to plain lidocaine 8,9,10

Evidence suggests that lidocaine and epinephrine in 
a concentration of 1:80,000 or more dilute can be 
safely considered for digital nerve blocks in the 
finger, where the risk of underlying disease is low 
and where increased bleeding is likely to be 
problematic.

7 Altinyazar HC, Ozdemir H, Koca R, Hosnuter M, Demirel CB, Gundogdu S. 
Epinephrine in digital block: color Doppler flow imaging. Dermatologic Surgery 
2004;;30(4):508-­511

8 Alhelial M, Al-­Salamah M, Al-­Mulhim M, Al-­Hamid S. Comparison of bupivicaine and 
lidocaine with epinephrine for digital nerve blocks. Emergency Medicine Journal 
2009;;26(5):347-­350

9 Andrades PR, Olguin FA, Calderon W. Digital blocks with or without epinephrine. 
Plastic and Reconstructive Surgery 2003;;111(5):1769-­1770

10 Thomson CJ, Lalonde DH. Randomized double-­blind comparison of duration of 
anaesthesia among three commonly used agents in digital nerve block. Plastic and 
Reconstructive Surgery 2006;;118(2):429-­432

Could we? Should we? Would we?

EPINEPHRINE  IN  DIGITAL  NERVE  BLOCKS

COULD  WE?  SHOULD  WE?  WOULD  WE?

Farquharson  RS                                                                                                                May  2010

Why would I want to ?

But is it safe ?
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Fig 1: The perils of a tourniquet 3

Digital  Nerve  Blocks  with  Epinephrine  
Is  there  a  Role  in  

the  Emergency  Department?

Farquharson  RS                                                        September  2010
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