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Highlights
• Damage control strategies prioritize physiological and 
biochemical stabilization over the full anatomical repair of all 
injuries.

• Damage control strategies are useful for a subset of trauma 
patients and are not appropriate in all cases.

• Selection criteria for damage control management include 
the mechanism of injury and the degree of physiological 
derangement.

Introduction
Over the last two decades, public health measures and better pre-
hospital care have led to an increasing number of seriously injured 
patients surviving their initial accident and arriving in hospital 
[1]. These injured patients often have injuries to multiple body 
cavities, massive hemorrhage, and near exhausted physiological 
reserve. Management of these cases has changed significantly in 
the last decade with the emergence of a new paradigm termed 
damage control.

A combination of acidosis, hypothermia, and coagulopathy (the 

so-called lethal triad) may preclude definitive surgical repair of 
all injuries in one setting and it is in this subset of patients that 
‘Damage Control Surgery’ (DCS) is advocated. DCS is a treatment 
strategy of temporization, prioritizing physiological recovery over 
anatomical repair. Its use is associated with dramatically increased 
survival of the most seriously injured patients [2]. Damage Control 
Resuscitation (DCR) is a newer development within the damage 
control paradigm, and describes novel resuscitation strategies 
aimed to limit the physiological derangement of trauma patients. 
This review will discuss the principles and application of DCS in 
the current era of DCR.

Damage Control
Stone and colleagues were the first to describe a technique 
of ‘truncated laparotomy’ for patients with clinically evident 
coagulopathy and retrospectively reviewed its efficacy in 1983 
[3]. A decade later, Rotondo and colleagues popularized the 
term ‘damage control laparotomy’, retrospectively reviewing 
the management of patients undergoing laparotomy for 
exsanguinating penetrating injuries [requiring urgent transfusion 
of >10 units of Packed Red Blood Cells (PRBC). They identified 
a subset of maximally injured patients (major vascular injury 
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with two or more visceral injuries) in which survival was 
markedly improved in the DCS group [2]. DCS limits the goals 
of the initial operation to control of hemorrhage and limitation 
of contamination rather than definitive repair of all injuries, 
prioritizing physiology over anatomy.

In modern trauma practice, it is inconceivable that DCS should be 
practiced separately from DCR; the two strategies are integral to 
each other and DCS should be the endpoint of DCR with surgical 
control of hemorrhage. DCS was originally described by Rotondo 
and colleagues in 1993 as a three-phase technique. This was later 
modified by Johnson and Schwab [4] to include a fourth, pre-
theatre phase:

• Part zero (DC 0) emphasizes injury pattern recognition for 
potential damage control beneficiaries and manifests in truncated 
scene times for the emergency services and abbreviated 
emergency department DCR by the trauma team. Rapid-
Sequence Induction (RSI) of anesthesia and intubation, early 
rewarming, and expedient transport to the operating theatre are 
the key elements.

• Part one (DC I) occurs once the patient has arrived in theatre. 
DC I consists of immediate exploratory laparotomy with rapid 
control of bleeding and contamination, abdominal packing, and 
temporary wound closure.

• Part two (DC II) is the intensive care unit (ICU) resuscitative 
phase where physiological and biochemical stabilization is 
achieved, and a thorough tertiary examination is performed to 
identify all injuries.

• Part three (DC III) occurs once physiology has normalized and 
consists of re-exploration in theatre to perform definitive repair 
of all injuries. This may require several separate visits to theatre 
if multiple systems are injured and require operative treatment.

Indications for Damage Control
Appropriate patient selection for DCS is critical. Attempts 
at primary definitive surgical management in patients with 
severe physiological compromise will almost inevitably lead 
to poor outcome or unplanned abbreviation of the procedure. 
In contrast, excessively liberal use of DCS may deny patients 
with adequate physiological reserve the benefits of effective 
early management and condemn them to unnecessary extra 
procedures with attendant morbidity and potential for mortality. 
There are published data to guide patient selection [5], but no 
single ‘physiological threshold’ has been defined. Over liberal 
application of DCS has significant resource implications for 
theatres and ICU and may increase the risk of intra-abdominal 
infection, fistula formation and abdominal wall hernias [6-8].

If not identified before operation by mechanism or injury pattern, 
indications to change to a damage control strategy are primarily 
those of physiological derangement; significant bleeding requiring 
massive transfusion (>10 units PRBC); severe metabolic acidosis 
(pH<7.30); hypothermia (temperature <35°C); operative time >90 
min; coagulopathy either on laboratory results or seen as ‘non-
surgical’ bleeding; or lactate >5 mmol litre-1 [9-13].

Overall, it is estimated that ∼10% of major trauma patients might 
benefit from DCS but there is no single factor that predicts who 
these patients are. However, the later that the decision to damage 
control is made, the less successful the outcome is likely to be.

Conclusion 
DCS and resuscitation have been associated with improvements 
in survival for the severely injured trauma patient. An 
abbreviated operation to attain control of hemorrhage and 
enteral contamination and aggressive resuscitation allows one 
to improve the patients' physiology, albeit at the expense of 
anatomical repair in the short term.

DCR used during the initial phases of damage control has further 
been associated with improved mortality rates and reduced 
incidence of complications in major trauma patients. It may 
reduce the requirement for DCS as patients' better physiological 
condition after DCR allow them to better withstand early 
definitive surgery.
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