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When should we stop resuscitation efforts after
blunt traumatic arrest?
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In a recent issue of Injury, Galluccio et al. presented
a stimulating case8 which should provoke us to
reconsider the boundaries of what is possible after
cardiac arrest secondary to apparent blunt trauma.
This report follows a previous study in Injury report-
ing survival after cardiac arrest after trauma.24

Their patient, a 42-year-old male driver, crashed
his vehicle at 60 km/h and was found slumped and
unresponsive with no obvious external injuries to
account for his clinical state. Prolonged prehospital
and inhospital resuscitation led to the eventual
return of spontaneous circulation.

Apparently, this man was the victim of blunt
major trauma; he had been arrested for some time,
and then resuscitated successfully in the emergency
department (ED) — the reflex reaction must have
been to suspect severe internal injuries. But the
facts as presented would dispute that assumption:
the arrest rhythmwas ventricular fibrillation (rare in
blunt trauma), and there were few, if any, signs of
significant injury.

The distinction is clearly critical, primarily due
to the fact that the treatment of the first condi-
tion is to stop bleeding, whereas the treatment of
the second is to restore coronary blood flow,
including systemic anticoagulation and antiplate-
let therapy.

So what made the difference in this case? Firstly,
he was fortunate to crash close to a competent
bystander who was able and willing to provide
immediate basic life support (BLS). BLS is consid-
ered universally as one of the key steps in the chain
of survival for victims of cardiac arrest.10 However,
BLS in trauma is considered by some to be futile, but
clearly in the non-trauma situation, there is value in
instituting effective BLS at the first opportunity. It is
difficult, though, to identify with any certainty
which patients may or may not benefit from BLS
in those first critical seconds, and this is why the
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current advice is to provide BLS to all patients with
cardiac arrest regardless of aetiology.10

Secondly, he had a short period of prehospital
advanced life support (ALS). Prehospital ALS is itself
controversial. There is little evidence that any inter-
ventions, other than rapid defibrillation, make any
difference to outcome after sudden cardiac arrest in
the prehospital arena. Seminal studies from Scotland
suggest that the benefits of paramedics in the treat-
ment of cardiac arrestwere overstated.9,16,17 Recent
evidence from Singapore18 confirms that allegedly
advanced interventions such as adrenaline make lit-
tle difference in the real world.

Prehospital ALS for trauma has also come under
close scrutiny. Recent evidence suggests that in
trauma, tracheal intubation is of little value in
the prehospital setting,7,22,23 certainly where it is
performed without drugs.13 An ongoing randomised
controlled trial in Australia should give valuable
information on whether prehospital rapid sequence
induction, performed by mobile intensive care
ambulance paramedics, makes a difference to out-
comes in trauma care (see the following link for
details: http://www.med.monash.edu.au/epide-
miology/traumaepi/rsistudy.html).

Likewise, there is little evidence to support the
administration of intravenous fluids in the prehos-
pital management of trauma.2 Evidence is urgently
required from well designed studies to inform
rational therapies for patient care.

Returning to this case, the patient was rapidly
transported to a trauma centre. Do trauma services
and trauma systems make any difference to out-
come? Recent work would suggest that they do.
Rainer et al. examined their trauma team perfor-
mance19 and found that for a small number of
patients, particularly those with a probability of
survival of 0.5—0.75, who could be considered bor-
derline patients, did benefit from the attention of a
rved.
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trauma team (odds ratio 7.6 for survival with trauma
team involvement compared to standard care).

A recent comparison of trauma systems between
Hong Kong and Melbourne3 showed that while Hong
Kong had a comparable performance to the United
States major trauma outcome study database,
Melbourne had better survival figures overall. Rea-
sons for this are undoubtedly multi-factorial, but
better availability of intensive care facilities and
earlier pre-alerting and earlier assembly of the
trauma team appeared to be associated with bet-
ter outcomes.

The next critical factor in this man’s survival was
the decision to go directly to the catheter labora-
tory rather than the operating room or CT scanner.
This decision was made by ‘senior clinicians’, and
turned out to be a good judgement call. The pre-
sence of senior clinicians has been shown to be
associated with improved trauma survival,1 but
has not been demonstrated in cardiac resuscitation.

The resuscitation process took time: return of
spontaneous circulation for this patient occurred
40 min from the time of the accident. The chain
of survival which contributed to this man’s recovery
was quite exceptional. Many of us are faced with the
situation of when to abandon resuscitation efforts
for the victim of an apparently traumatic arrest.
What is the evidence?

Firstly, we can consider those patients who should
not be resuscitated at all.6 There is consensus that
patients with massive tissue destruction, such as
massive head trauma or hemicorporectomy, which is
incompatible with life, should not be resuscitated at
all. Those who have clearly been dead for some time
(decomposition, dependent lividity, etc.) also
should not be resuscitated.

Patients who have arrested after penetrating
injuries to the chest should be rapidly assessed
for signs of life within the previous 5 min. If there
is any sign of life (pupils reactive, reflexes, pulseless
electrical activity on the electrocardiogram), resus-
citation should be started without delay and the
patient should be transported as rapidly as possible
to hospital for ED thoracotomy.12 This can only
succeed if the transport times are very short, and
this is therefore only clinically useful in high density
urban environments. Time must not be wasted on
any procedure that delays transport, and resuscita-
tion must continue on the way. Thoracotomy must
be performed by a skilled clinician without delay;
however, outcome following thoracotomy in lower
volume centres may be dismal.6,21

Penetrating trauma victims in cardiac arrest with
asystole or without signs of life for more than 5 min
have virtually no chance of survival even with the
most aggressive resuscitation. Resuscitation should
be withheld or terminated in such patients, parti-
cularly given the high risks to healthcare staff from
blood borne diseases during invasive procedures like
ED thoracotomy.

Blunt trauma patients pose a greater dilemma.
There is always the chance that the arrest is due to
medical causes, as in this case. Successful resuscita-
tion from ‘medical’ cardiac arrest is more likely if
the initial arrest rhythm is not asystole and prompt
BLS and defibrillation are provided. One specific
cause is ‘commotio cordis’, occasionally seen in
younger patients struck in the chest during sporting
events (for example, baseball). Successful resusci-
tation is not uncommon if prompt action is taken.14

Patients who remain in cardiac arrest after
15 min have a very poor chance of neurologically
intact survival, regardless of underlying rhythm.
However, given its inherent reversibility,5 persistent
ventricular fibrillation should be aggressively trea-
ted until a spontaneous circulation is restored or
asystole supervenes.

Blunt trauma patients in cardiac arrest should be
systemically evaluated to exclude reversible
causes. This should include chest examination to
identify tension pneumothorax and a FAST scan to
specifically look for cardiac tamponade. Ultrasound
can help to differentiate tamponade, hypovolaemia
and pneumothorax in trained hands.11 Any suspicion
of tension pneumothorax after blunt trauma should
lead to decompressive lateral finger thoracostomy4

followed immediately by tube thoracostomy.
A positive FAST scan for cardiac tamponade

should lead to consideration of ED thoracotomy,
although results after blunt trauma are dismal. As
with penetrating trauma, this procedure should only
be performed if the arrest was witnessed and is of
short duration — long arrest times (>15 min) and
lack of any coordinated electrical cardiac activity
should lead to termination of the resuscitation
attempt.

A positive FASTscan for abdominal bleeding in the
presence of blunt trauma and cardiac arrest almost
certainly represents catastrophic haemorrhage.
This has been treated in some trauma centres by
ED thoracotomy and cross clamping of the descend-
ing aorta, followed by damage control surgery. The
duration of arrest is again the critical factor, and
arrest times in excess of 15 min should lead to
abandonment of the resuscitation. Even with this
aggressive approach, outcomes are very poor.6,21

This leaves us with patients who have arrested
after blunt trauma, have pulseless electrical activ-
ity or asystole as the underlying rhythm, and have no
obvious reversible causes to account for their arrest
after physical examination and FAST scanning in the
ED. If the arrest time is short (less than 15 min) and
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the reported mechanism of injury is not severe, it
would seem reasonable to continue resuscitation
efforts.

Once resuscitation has been in progress for more
than 15 min with no immediately reversible cause,
the likelihood of a good outcome is extremely low15

and the attempt should be terminated. The situa-
tion will not improve if the cause of the arrest is not
reversible. Longer resuscitation attempts cannot
be justified in the face of an irreversible clinical
situation.

However this case demonstrates that for every
guideline, there are exceptions20: senior medical
staff must be involved in making these very difficult
decisions to terminate resuscitation attempts, and
to identify the few cases where prolonged resusci-
tation efforts may be warranted.
Conflict of interest

There is no conflict of interest associated with this
editorial.
References

1. Beard D, Henry JM, Grant PT. National audit of the manage-
ment of injured patients in 20 Scottish hospitals. Health Bull
(Edinb) 2000;58:118—26.

2. Bickell WH, Wall Jr MJ, Pepe PE, et al. Immediate versus
delayed fluid resuscitation for hypotensive patients with
penetrating torso injuries. N Engl J Med 1994;331:1105—9.

3. Cheng CH, Graham CA, Gabbe BJ, et al. Trauma care systems:
a comparison of trauma care in Victoria, Australia, and Hong
Kong, China. Ann Surg 2008;247:335—42.

4. Deakin CD, Davies G, Wilson A. Simple thoracostomy avoids
chest drain insertion in prehospital trauma. J Trauma 1995;39:
373—4.

5. Deakin CD, Nolan JP. European Resuscitation Council. Eur-
opean Resuscitation Council Guidelines for Resuscitation
2005. Section 3. Electrical therapies: automated external
defibrillators, defibrillation, cardioversion and pacing. Resus-
citation 2005;67(Suppl. 1):S25—37.

6. Domeier RM, McSwain Jr NE, Hopson LR, et al. Guidelines for
withholding or termination of resuscitation in prehospital
traumatic cardiopulmonary arrest. J Am Coll Surg 2003;196:
475—81.

7. Eckstein M, Chan L, Schneir A, Palmer R. Effect of prehospital
advanced life support on outcomes of major trauma patients.
J Trauma 2000;48:643—8.

8. Galluccio ST, Flabouris A, Griggs WM. Resuscitation from
prolonged cardiac arrest in a blunt trauma patient: seeking
guidance through the guidelines. Injury 2008;39:805—8.

9. Guly UM, Mitchell RG, Cook R, et al. Paramedics and tech-
nicians are equally successful at managing cardiac arrest
outside hospital. BMJ 1995;310:1091—4.
10. Handley AJ, Koster R, Monsieurs K, et al. European Resuscita-
tion Council. European Resuscitation Council guidelines for
resuscitation 2005. Section 2. Adult basic life support and use
of automated external defibrillators. Resuscitation 2005;67
(Suppl. 1):S7—23.

11. Hernandez C, Shuler K, Hannan H, Sonyika C, Likourezos A,
Marshall J. C.A.U.S.E.: Cardiac arrest ultra-sound exam–—a
better approach to managing patients in primary non-
arrhythmogenic cardiac arrest. Resuscitation 2008;76:198—
206.

12. Hunt PA, Greaves I, Owens WA. Emergency thoracotomy in
thoracic trauma–—a review. Injury 2006;37:1—19.

13. Lockey D, Davies G, Coats T. Survival of trauma patients who
have prehospital tracheal intubation without anaesthesia or
muscle relaxants: observational study. BMJ 2001;323:141.

14. Maron BJ, Gohman TE, Kyle SB, et al. Clinical profile and
spectrum of commotio cordis. JAMA 2002;287:1142—6.

15. Martin SK, Shatney CH, Sherck JP, et al. Blunt trauma patients
with prehospital pulseless electrical activity (PEA): poor end-
ing assured. J Trauma 2002;53:876—80 [discussion, 80—1].

16. Mitchell RG, Guly UM, Rainer TH, Robertson CE. Can the full
range of paramedic skills improve survival from out of hos-
pital cardiac arrests? J Accid Emerg Med 1997;14:274—7.

17. Mitchell RG, Guly UM, Rainer TH, Robertson CE. Paramedic
activities, drug administration and survival from out of hos-
pital cardiac arrest. Resuscitation 2000;43:95—100.

18. Ong ME, Tan EH, Ng FS, et al. Cardiac Arrest and Resuscita-
tion Epidemiology Study Group. Survival outcomes with the
introduction of intravenous epinephrine in themanagement
of out-of-hospital cardiac arrest. Ann Emerg Med 2007;50:
635—42.

19. Rainer TH, Cheung NK, Yeung JH, Graham CA. Do trauma
teams make a difference? A single centre registry study.
Resuscitation 2007;73:374—81.

20. Soar J, Deakin CD, Nolan JP, et al. European Resuscitation
Council. European Resuscitation Council guidelines for resus-
citation 2005. Section 7. Cardiac arrest in special circum-
stances. Resuscitation 2005;67(Suppl. 1):S135—70.

21. Søreide K, Søiland H, Lossius HM, et al. Resuscitative emer-
gency thoracotomy in a Scandinavian trauma hospital-is it
justified? Injury 2007;38:34—42.

22. Stockinger ZT, McSwain Jr NE. Prehospital endotracheal intu-
bation for trauma does not improve survival over bag-valve-
mask ventilation. J Trauma 2004;56:531—6.

23. Sukumaran S, Henry JM, Beard D, et al. Prehospital trauma
management: a national study of paramedic activities.
Emerg Med J 2005;22:60—3.

24. Willis CD, Cameron PA, Bernard SA, Fitzgerald M. Cardiopul-
monary resuscitation after traumatic cardiac arrest is not
always futile. Injury 2006;37:448—54.

Colin A. Graham*
Accident and Emergency Medicine Academic Unit,
Prince of Wales Hospital, Chinese University of Hong

Kong, Shatin, New Territories, Hong Kong

*Tel.: +852 2632 1166; fax: +852 2632 1033
E-mail address: cagraham@cuhk.edu.hk

(Colin A. Graham)

mailto:cagraham@cuhk.edu.hk

