
Hemostasis: 
Stop that Bleed!



A Lecture on 
Damage Control 

Resuscitation 
(DCR)







Trauma Talk



Minimal Evidence
Strong Opinions



Case



33 y/o female
SUV vs. Left Hip









DPL



Angio will be in…



The Old Days



Damage Control 
Resuscitation

(DCR)



Minimize 
Iatrogenic Injury 

from 
Resuscitation



Control 
Internal/External 

Bleeding as rapidly 
and safely as 

possible



Promote 
Hemostasis



Restore Tissue 
Perfusion



3 Facets of DCR



Massive Transfusion 
Protocols & 
Hemostatic 

Resuscitation



Minimal 
Normotension (i.e. 

Permissive 
Hypotension)



External Bleeding 
Control



Objective:
To offer new 

concepts that will 
help you manage 

the crashing 
trauma patient



The Lethal Triad



The Lethal Triad





Acute
Coagulopathy

of
Trauma



ACoT



Consumption
Acidosis/

Hypothermia
Dilution

Tissue Factors
Hyperfibinolysis
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Consumption
Acidosis/

Hypothermia
Dilution

Tissue Factors
Hyperfibinolysis



Gross
Simplification



Tissue Injury
+

Hypoperfusion



Coagulation
Badness



What do we do 
about it?



Patient Tailored 
Approach



Patient Tailored 
Approach





Military Conflict leads to 
Trauma Medicine Advances



Hemostatic
Resuscitation



Give no fluid that 
can’t either carry 

oxygen or 
promote clotting



Massive 
Transfusion

Protocols



Benefit at
1 Blood Volume

(Or 8-10 units in 24 hours)



Predicting Who 
Will Need It



ABC Score

• Penetrating Mechanism 
• Systolic Blood Pressure ≤ 90
• Heart Rate ≥ 120 bpm
• Positive FAST abdominal views



TASH Score

• Systolic blood pressure <100 mm Hg 
• Heart rate >120 
• Hemoglobin <7 g/dL
• Positive FAST Exam with

hemodynamic instability 
• Complex long bone and/or pelvic fracture 
• Base excess < - 10 mmol/L 
• INR > 1.5 during resuscitation period



Looks Like Poo
Doesn’t Respond



Whole Blood



Walking 
Blood Bank



1:1:1



PRBCs



Plasma



FFP + PRBC =
Resus Fluid





Platelets



The Evidence



Emerg Med J 
2010;1:53



Emerg Med J 
2010;1:53



Early Use of 
Products

Saves Products



Survival Bias
(J Trauma 2009; 66:358)

Remove the Military 
(Acad Emerg Med 2009; 16:371)



Other Parts of 
Hemostatic 

Resuscitation



Fibrinogen



Calcium



Factor VIIa



Don’t worry
about it…

not an ED Drug



Am Surg. 2008 Dec;74(12):1159-65







Doesn’t Work if…
acidosis

hypothermia
inadequate resus

(FFP, Cryo, PLT)



Corrects INR
but what does it 

mean



$1 per mcg



Don’t worry
about it…

not an ED Drug



Prothrombin
Complex

Concentrates
(PCC)



Antifibrinolytics



Tranexamic Acid



Crash 2

Lancet 2010;376(9734):23 - 32



Tranexamic Acid
1g over 10 minutes

followed by infusion 
1 g over 8 hours





No increase in 
thrombosis

but how does
it work?



Individualized
Hemostatic

Resuscitation



TEG







PRBC / Hb Substitutes
PCC
Fibrinogen Concentrate
Hypertonic Saline

Platelets, Anti-fibrinolytics, 
Additional PCC & Calcium PRN 
Guided By TEG & Labs



Review



Permissive 
Hypotension



Minimal 
Normotension



Bust ‘da Clot Theory &
Dilutional Coagulopathy



Evidence







65



65 + Perfusion



All with MAP of 65

Normal Septic Trauma Trauma



Vasoconstricted, 
Empty Tank

Filled
Tank



65 + Perfusion +
Pain Control &

Sedation



How does this
play out?



UTS Femoral 
A-Line

Davis. J Trauma 2003;55:860



Good Pulse OX
Radial Pulse



Fentanyl
Aliquots



review



Non-Compressible 
Wounds



Scalp Lacs



Pelvic Fractures





Femur Fractures



Non-Compressible
Soft Tissue Injuries



HemCon



QuickClot



WoundStat



Combat Gauze



Extremity 
Vascular Injuries



Tourniquets







To Review



References & 
Handout





Trauma is a bear 
eat bear world

We can only 
attempt to Control 
the Damage


