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COAGULOPATHYOF

TRAUMA &
Gregory Collins, DNP, CRNA
TRANSFUSION

Describe the 
impact, incidence, 
and consequences 
of trauma related 

hemorrhage

Review the 
pathophysiology 

of acute blood loss 
and massive 
transfusion

Identify the 
anesthetic 

implications and 
interventions for 

coagulopathy

DESCRIBE REVIEW IDENTIFY

TRAUMA

1 in 10 deaths, worldwide

Leading cause of death in people < 45 y/o

Over 90% of potentially survivable US combat deaths

HEMORRHAGE…

Accounts for most deaths in patients with potentially 
survivable injuries

COAGULOPATHY

PRESENT IN ~30% OF TRAUMA PATIENTS 
IMMEDIATELY AFTER INJURY

ASSOCIATED WITH ↑ MULTI-ORGAN FAILURE,
↑ ICU ADMISSION, ↑ DEATH

WHEN PRESENT ON ARRIVAL TO E.D., 
4 – 6x ↑ MORTALITY

COAGULOPATHY BLOOD

☻
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BLOOD

CARDIOVASCULAR SYSTEM:
PROVIDE O2 NUTRIENTS TO TISSUES

CLEAR WASTE PRODUCTS

PHYSICAL CONDUIT TO CONNECT ORGANS

ORGAN SYSTEM

ORGAN SYSTEM ORGAN SYSTEM

ENDOTHELIUM:  4,000 – 7,000 m2

ORGAN SYSTEM

BLOOD

ENDOTHELIUM

ORGAN FAILURE

IF IT FUNCTIONS, IT CAN FAIL…

BLOOD
FAILURE
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ORGAN FAILURE OXYGEN DEBT

• Mismatch between OXYGEN DEMAND (VO2) and OXYGEN DELIVERY (DO2)
• DO2 function of CARDIAC OUTPUT, O2 SATURATION, HGB CONCENTRATION
• Transition into ANAEROBIC METABOLISM
• Depth of O2 debt continues to increase over time
 Restoration to baseline VO2/DO2 ratio may be insufficient
 Ability to physiologically “repay” debt DECREASES OVER TIME

• Consequences of ACCUMULATED DEBT
 Increased reperfusion/inflammation injury
 MODS
 ENDOTHELIOPATHY → COAGULOPATHY → BLOOD FAILURE

OXYGEN DEBT RECOGNIZING BLOOD FAILURE

RECOGNIZING BLOOD FAILURE

OXYGEN DEBT

COAGULOPATHY

TACHYCARDIA, ALTERED MENTAL STATUS
BASE DEFICIT

SERUM LACTATE

CONSPICUOUS BLEEDING
CONVENTIONAL COAGULATION ASSAYS UNRELIABLE!
VISCOELASTIC TESTING (ROTEM, TEG), FIBRINOGEN

VISCOELASTIC TESTING
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VISCOELASTIC TESTING PREVENTING BLOOD FAILURE

OXYGEN
DEBT

PREVENTING BLOOD FAILURE

DO2 = CO + SaO2 + HGB

PREVENTING BLOOD FAILURE

PREVENTING BLOOD FAILURE

PERMISSIVE
HYPOTENSION ACIDOSIS

LACTIC

SBP 90-100 LACTATE 2-4
BD > -10

PREVENTING BLOOD FAILURE

DAMAGE CONTROL
RESUSCITATION
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PREVENTING BLOOD FAILURE PREVENTING BLOOD FAILURE

TREATING COAGULOPATHY

MTP BETTER?

TREATING COAGULOPATHY

TREATING COAGULOPATHY TREATING COAGULOPATHY
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TREATING COAGULOPATHY

CLINCIAL RANDOMISATION OF AN 
ANTIFIBRINOLYTIC IN SIGNIFICANT HAEMORRHAGE-2

TREATING COAGULOPATHY

TREATING COAGULOPATHY

LOW-TITER 
GROUP O 
WHOLE 
BLOOD

TREATING COAGULOPATHY
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g.collins@tcu.edu

QUESTIONS

37


