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Professor Moritz Schiff, a distinguished 19th century
physiologist, provided the first description of thoracot-
omy, open cardiac massage and aortic compression for
the resuscitation of cardiac arrest in 1874 [1] . In 1896,
Ludwig Rehn performed the first successful thoracot-
omy, pericardotomy and cardiac wound repair on a
young man dying from cardiac tamponade following a
right ventricle stab wound [2]. Combined, these techni-
ques make up the modern day resuscitative thoracotomy
(RT), a classic damage control procedure.
RT is an immediate intervention for the injured

patient in extremis or cardiac arrest with the cardinal
objective of restoring adequate vital organ perfusion and
controlling exsanguinating haemorrhage. The window
for successful intervention is brief and as such it is fre-
quently necessary to sacrifice optimal surgical conditions
to achieve optimal results. To this end the procedure
may need to begin during the pre-hospital phase or on
Emergency Department arrival and be performed by
non-cardiothoracic surgeons using basic equipment.
However, if successful it is always completed in the
operating theatre.
Without intervention, traumatic cardiac arrest carries a

universally fatal prognosis. Resuscitative thoracotomy
provides an opportunity for meaningful survival and
observation of outcomes over the past 50 years has pro-
vided a clearer understanding of the patients that derive
benefit and those in which intervention is futile. The key
determinants of RT outcome are the mechanism and site
of injury and the duration of cardiac arrest. Approxi-
mately 10% of patients with penetrating injuries survive
compared to less than 2% of those with a blunt mechan-
ism of injury.3,4 Importantly, survival is significantly
higher in those with stab wounds (17%-24%) than those
with gun shot wounds (3%-4%) [3,5]. The best outcomes

are seen in patients with penetrating cardiac wounds
with up to one third surviving [3,4,6].
Despite the severe pathophysiological insult, complete

neurological recovery is common in survivors, with only a
minority (8% - 15%) suffering neurological impairment
[3,4,7]. Survival is directly correlated with the duration of
cardiac arrest. RT is futile if CPR has been required for
greater than 15 minutes following penetrating trauma or
10 minutes following blunt trauma, without any response
[8,9]. Within these limits the cardiac rhythm is not a dis-
criminator of futility, with multiple survivors from asystole
described [7-9]. Flexibility needs to exist to permit the
provision of care to come forward to meet the patient. If
the emergency department has sufficient notification by
Emergency Medical Service pre-alert then provision can
be made to move the patient to an operating room as
quickly as possible. If, however, the patients physiological
state cannot tolerate further delay then the procedure may
need to be carried out in the resuscitation room. On occa-
sion the pre hospital time exceeds these time limits and so
RT may need to be carried out at the point of wounding.
Physician staffed pre hospital care teams like those that
make up a large number of the United Kingdom Helicop-
ter Emergency Medical Service (HEMS) teams have been
called on to perform RT before the patient is transferred
to hospital on an ever increasing number of occasions.
The success rates when this occurs are in the region of
18% [7]. A survival rate that compares favourably with
outcomes from in-hospital intervention.
To this end, a number of physicians from a variety of

non-surgical specialties need to be trained to perform RT.
Decision to intervene, wielding a scalpel and attempting to
fix what has been damaged can be an intimidating venture
for the infrequent surgeon. Consideration should be made
to personal safety, futility, training, understanding of the
procedure, governance, colleague criticism, professional
ability and patient dignity and care. All these things may1Defence Medical Services & London’s Air Ambulance, London UK
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need to be considered in the short period of time before
the patient succumbs to their injuries.
To meet this need, a number of courses have been

developed to give insight, provide academic and intellec-
tual support and most importantly provide hands on
training to these providers in advance of the occasion
when they first come face to face with a patient who
needs immediate resuscitative thoracotomy. As a result
these patients are more promptly and better served and
outcomes improved.One such course is the Pre Hospital
Emergency Resuscitative Thoracotomy (PERT) course
run at the Royal College of Surgeons of England (http://
www.rcseng.ac.uk/courses/course-search/resuscitative-
thoracotomy). This course provides expert teaching on
the subject from a varied faculty of Emergency Physi-
cians, Anaesthetists and Surgeons, with a highly credible
combined RT experience. The day long course focuses
on the disease itself and the public health issues sur-
rounding penetrating trauma, the anatomy of the thorax,
decision making, pitfalls and service implementation
before an afternoon when the students are shown meth-
ods of opening the chest, relieving cardiac tamponade,
methods of myocardial repair and thoracic haemorrhage
control. At all times the teaching is centred on case
based discussion to give perspective to the procedure.
Another introduction to resuscitative thoracotomy

occurred at this years London Trauma Conference. A
break out workshop on the many aspects of RT was
again provided by an expert faculty to a number of non-
surgeons from an international audience. A background
to the procedure was supported by an insight into the
anatomy, advice about optimal team preparation and a
simulated demonstration of a pre hospital case ‘moulage’
on a manikin. Students were shown and allowed to
practice myocardial suture repair, discuss cases and gain
insight into the post operative care of patients after suc-
cessful thoracotomy.
These insights and courses are aimed at empowering

clinicians to identify and apply a beneficial intervention
to those that need it, when they need it. Ludwig Rehn’s
pertinent conclusion following the first successful RT
over a century ago remains: “many lives can be saved
that were previously counted as lost [2].”
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