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• Early Total Care
• Damage Control



Uncorrected state of shock

• Persistent hypothermia
• Persistent metabolic acidosis 
• Nonmechanical bleeding



• Counteracting the lethal triad 



Lethal triad
• Coagulopathy
• Hypothermia
• Acidosis 



• The enzymes that dictate cellular metabolism 
function best at a pH of 7.4 and temperature 
of 37 degrees C.



• Phosphorylation to anaerobic metabolism, 
lactic acid lowers the pH of the body when it 
exceeds the body's physiologic buffering 
capacity.

• Lactic acid formation is a result of tissue 
hypoxia



• Coagulopathy occurs when the enzymes that 
cause blood to clot are unable to function, or 
the body is out of clotting factors

• Hypothermia results when the body loses 
more heat to the environment







Trimodal distribution of death 
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DCR

• systematic approach to the management of 
the trauma patient with severe injuries that 
starts in the emergency room and continues 
through the operating room and the intensive 
care unit



• to improved survival in patients with either 
blunt or penetrating injures who are 
approaching physiologic exhaustion



• Damage control resuscitation is a strategy that 
focuses on attempting to maintain or restore 
homeostasis in trauma patients.



• rapid arrest of hemorrhage, as well as ongoing 
resuscitation, some patients will show 
dramatic improvement



Basic principles DCR

• Arresting hemorrhage
• Restoring blood volume
• Correcting coagulopathy, acidosis and 

hypothermia.



• Transfusion of blood after primary 
hemorrhage is a life- saving intervention of 
the greatest value and enables urgent 
operations to be successfully performed. 



Resuscitation with blood product

• Plasma was used when fresh whole blood was 
not available 

• Plasma gives more time to get fresh whole 
blood into the patient 

• The goal in transfusion of the patient with 
need for massive transfusion is to deliver a 
ratio of PRBCs to plasma to platelets of 1:1:1



• The goal of 1:1:1 resuscitation should be 6 
units PRBCs: 6 units FFP: 1 unit apheresis 
platelets.



Use of Tranexamic acid (TXA)

• Antifibrinolitic, inhibiting the activation 
plasminogen to plasmin

• Reduced the need for transfusion
• Early treatment demonstrated lower risk of 

death due to bleeding



Crystalloid use in DCR

• low volume resuscitation was associated with 
lower RBC use, higher ICU-free days, and 
lower rates of sepsis than high volume 
resuscitation 



Damage Control Resuscitation

• Most preventable trauma deaths are due to 
uncontrolled hemorrhage

• Strategies to prevent and/or mitigate the 
effects of each in the bleeding patient



DCR

• intervention that can be delivered to a 
critically ill patient in any location (emergency 
department, interventional radiology suite, 
operating theatre and/or ICU)



Damage control resuscitation 
strategies

• include body rewarming, 
• restrictive fluid administration, 
• permissive hypotension, 
• balanced blood product administration, 
• the implementation of massive transfusion 

protocols.



DCR

1. Rapid recognation of trauma-injuced 
coagulopathy and shock

2. Permisive hypotension
3. Rapid surgical control of bleeding
4. Prevention / treatment of hypothermia
5. Avoidance of hemodilution (minimizing use 

of crystalloid  i.v fluid)



6. Transfusion of PRBCs to plasma to platelet in a 
1:1:1 unit ratio
7. Early and appropriate coagulation factor 
concentrate
8. Fresh RBC and whole blood when available



• early blood product transfusion
• immediate arrest and/or temporization of 

ongoing hemorrhage
• restoration of blood volume and 

physiologic/hematologic stability.



• Rewarming
• Correction of coagulopathy 
• Hemodynamic stabilization



Prehospital Damage Control 
Resuscitation

• Information must be gathered quickly and 
shared with the medical team

• The predominate aims of the team are to limit 
further blood loss

• To protect the airway and to provide adequate 
analgesia



• Performing temporizing measures to control 
bleeding

• Minimizing factors that exacerbate 
hemorrhage

• Shortening the time to definitive hemostasis



Physiologic parameters

• weak or absent radial pulse, core body 
temperature < 35 degrees C, systolic blood 
pressure < 100 mmHg, and heart rate > 100



• Plasma, platelets, and red cells are transfused 
in nearly equal proportions

• Administration of nonhemostatic crystalloid 
solution is minimized

• the ratio of plasma to red cells administered 
close to 1:1
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