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Bleeding Disease Glycocalyx
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Damage Control Surgery Damage Control Anaesthesia

Damage control resuscitation

Staying out of trouble
Getting out of trouble

Keeping up with resuscitation
Catching up with resuscitation









 Bleeding
 Dilution
 Hypothermia
 Acidosis

Until 2003



 Bleeding
 Dilution
 Hypothermia
 Acidosis

After 2003



 Endogenous
 25% trauma 

 INR≥1.3
Mortality 

 x 3-4
 Outcome 

 FFP/PLT/Fibrinogen

After 2003







 Damage of external + internal barriers

 Elicits immune responses
 In a an attempt to clear damaged tissues

 Activates repair mechanisms
 Restoring cells & tissues to pre-injury state

 This response is further bolstered
 Acidic / Hypoxic enviroment



 Hemorrhagic shock + Extended surgical intervention
 Escalation of immune response

 Coagulopathy
 Inflammation

 Organ Dysfunction



Coagulopathy [INR>1.3] requires BOTH

Tissue Injury [ISS>15] Shock [BD>6 or Lactate≥4mmol/L] 

Mortality requires BOTH

Tissue Injury [ISS>15] Shock [BD>6 or Lactate≥4mmol/L]







Endothelium [1kg] is protected by glycocalyx [1L]



• Does NOT leak













Haemostatic
resuscitation

Permissive 
hypotension

No or Limited
fluids

Damage 
control surgery

Damage Control Resuscitation



Limited Fluids



IN DCR
Restricted use of  CRYSTALLOIDS [Isotonic] 
Absolutely NO use of SYNTHETIC COLLOIDS 





Permissive Hypotension



Tolerate systemic blood pressures below normal values until control of bleeding

Permissive Hypotension



Local vasoconstriction initiating primary haemostasis



“Popping” the clot

Counteracting local vasoconstriction
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•Haemostatic Resuscitation



•Early Blood Products



HAEMOSTATIC RESUSCITATION
• Early administration of blood & blood products
• Aggressive administration of blood & blood products
• Lost blood volume should be replaced by blood volume

• MTP is necessary at every hospital to coordinate actions
• MTP coordinates actions
• MTP is associated with improved survival
• MTP enables mobilization of blood and blood products [blood bank]
• MTP serves the concept Haemostatic Resuscitation

Massive Transfusion needs
a Massive Transfusion Protocol





• Tendency to use higher ratios of FFP and platelets
• Initial Fixed Ratio  1:1:1
• Lost blood volume should be replaced by blood volume

PROPPR trial
680 patients

CONCEPT
Start with predermined packages, and 
move to a goal directed strategy as soon as coagulation tests are available

Deliver near ”normal” whole blood

MTP
What is the best ratio?

























Fibrinogen

Haemostatic 
Resuscitation



















Stop the bleeding & Correct Oxygen debt

Treat Coagulopathy

Observe response to interventions

Prevent secondary coagulopathy


