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Objectives

• Define damage control

• Understand the history of damage control in trauma

• Understand the physiologic reasoning behind abbreviated/staged 
laparotomy

• Know how to apply these principles to emergency general surgery

What is “Damage Control?”

• Navy:
• “The capacity of a ship to absorb damage and 

maintain mission integrity”

• Surgery: 
• “Damage control” refers to those maneuvers 

designed to ensure patient survival.
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Wrapping and plugging of damaged 
propeller shaft

Damage Control: not a novel concept
• Pringle 1908 packing of liver wounds to 

achieve hemostasis

• Halstead 1913 non-absorbable sutures 
for liver lacerations

• Olgilvie 1940 Vaseline impregnated 
canvass as temporary abdominal closure

• 1983 Stone et al.  “bail-out surgery”
“This technique of initial abortion of laparotomy, establishment of intra-abdominal 
pack tamponade, and then completion of the surgical procedure once coagulation has 
returned to acceptable level has proven to be lifesaving”
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THE TRAUMA TRIAD OF DEATH
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History of Damage Control in Trauma

• Aggressive and extensive surgery was the historic norm
• Long operations for definitive care 
• Liters of crystalloid
• ICU care: Abdominal compartment syndrome, ARDS

• Rotondo et al. 1993 coined the term “damage control”
• Series of 46 patient with exsanguinating penetrating abdominal injury
• 22 had major vascular injury and >2 visceral injuries

• Damage control in this subset had greater survival than definitive laparotomy (77% vs. 11%)

The Staged Laparotomy

• Stage I:  Damage control
• Goals: control of hemorrhage and contamination

• Stage II: ICU – re-establish normal physiology

• Stage III: second look and definitive repair
• Multiple planned reoperations
• Final closure of the abdomen
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When to Bail Out?

• Should there be physiologic 
parameters?

• Stone, 1983: ”identifying 
coagulopathy in the judgement of 
the senior surgeon"

• Asenio et al., 2004

• Retrospective analysis
• 6 years
• 546 patients 

Hypothermia≤34

pH≤7,2

Serum bicarbonate≤15mEq/l

Transfusion≥4000 ml blood

Transfusion≥p 5000 ml of blood and derivatives

Volemic substitute≥12000 ml while in surgery

Clinical aspects of hypocoagulability

So you decide to bail-out, now what?
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Temporary Abdominal Closure

• Towel Clips

• Bogata Bags

• Barker-type Vac-Pack

• Commercially Available Vacuum Dressings
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Applying Damage Control Principles
to Non-Traumatic emergencies
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Bleeding duodenal/gastric ulcer

• Failed endoscopic or endovascular interventions
• Hemorrhagic shock
• Akin to traumatic hemorrhage

• Aim of initial operation:  STOP THE BLEEDING
• If surgical reconstruction is required, should be deferred
• Return to ICU to correct physiologic derangements

• Acidosis, coagulopathy, hypothermia

• Uncontrollable hemorrhage in elective pancreatic surgery 
necessitating abbreviated laparotomy is rare

• Small series (8 patients) where either packing or direct ligation was 
utilized, abdomen left open
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GI perforation with  generalized peritonitis

• Consider damage control when 
• Severe sepsis and/or severe shock at time of operation
• Anatomic reconstruction may be compromised
• Critical patient may not tolerate failure of anastomosis

• Peritoneal contamination alone is not an indication for planned 
second look!

• Other physiologic derangements must be present

Acute Mesenteric Ischemia

• Usually requires bowel resection and vascular repair/reconstruction

• Always with deranged physiology (acidosis, shock, sepsis)

• Staged approach has several advantages:
• Rapidly control contamination
• Allows for second look to test the vascular intervention
• Allows reassessment of bowel, possible further resection
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It seems logical to extrapolate to emergency general surgery, 

but is there evidence for improved outcomes?

Paucity of literature

Weber et al. BJS 2014
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• Retrospective cohort analysis using the NSQIP database

• 420 patients were propensity score matched

• No difference in mortality

• Significant limitations due to using NSQIP sample
Surgical Infections, 2017

• 53 patients, compared RSCL vs non-RSCL
• Primary outcome was in-hospital mortality
• Two groups did not differ in ”Lethal Triad” criteria

Criteria that predicted survival:

Lactate >3
Severe sepsis/septic 
shock
Acidosis
Age >70
Comorbidities >3
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Summary

• Damage control approach aims to control hemorrhage and contain 
contamination 

• Reconstruction is delayed when patient’s physiology is optimized

• Common in exsanguinating hemorrhage but is applicable to the 
critically ill non-trauma patient

• Encourage future studies to contribute to this body of literature

“...damage control is now viewed as 
a philosophy, not a destination.”

~ Keith Lillemoe, MD
J Gastrointest Surg, 2010


