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Disclosure 
and 

Disclaimer





Overview

Case

The Triad (or the Diamond?): What We’re 
Up Against

Prehospital Damage Control



Patient Presentation
• 22 year old male, dismounted patrol
• RPG impact near by
• Shrapnel wounds to LLE, groin area, and lower 

abdomen
• TQ on LLE, on a litter, mylar blanket



Vital Signs

BP – 82/40

RR – 22

HR – 142

CAO x 4, but in pain



THE OLD WAY

20 - 30+ cc/kg crystalloid bolus

Oxygen, monitor, rush to hospital/CSH

Additional crystalloid during initial stabilization

Patient tailored approach to resuscitation

Definitive surgical care







ADVANCES IN 
TRAUMA CARE FROM 

OEF/OIF
A New Trauma Paradigm



What we are up 
against…



Acidosis

CoagulopathyHypothermia

DEATH



*Normal Blood Ca2+ in an healthy adult
4.64 to 5.28 mg/dL or 1.20-1.40 mmol/L

Lethal 
Diamond

Hypothermia
- Causes decreased liver metabolism of citrate
- Citrate not metabolized in the liver binds Ca2+ leading to less available in the blood 

Acidosis
- Low Ca2+ levels associated with lower pH
- Lower blood pH prolongs clot formation time

Coagulopathy
- Ca2+ in the plasma is a necessary  co-factor in the 

clotting cascade

Hypocalcemia
- Ca2+ drops due to blood loss
- Transfusion exacerbates further

LETHAL DIAMOND – the Role of Ca2+ 

Ditzel RM, et al. A review of transfusion- and trauma-induced hypocalcemia: Is it time to 
change the lethal triad to the lethal diamond? J Trauma Acute Care Surg. 2020.



Damage Control 
Resuscitation  



Damage 
Control

Resuscitation



HEMOSTATIC RESUSCITATION
+

TARGETED HEMODYNAMICS
+

TRANSFUSION 
+

PHARMACOLOGIC ADJUNCTS



Hemostatic 
Resuscitation



Aggressive
hemorrhage
control 



Tourniquets



Time?



How tight?



Proximal 
Placement



Wound 
packing





It’s not such much WHAT 
you pack it with, but 
HOW you pack the 

wound…







Pelvic binder application





REBOA







GROA



Intra-abdominal Foam



Targeted 
Hemodynamics



Minimum 
Normotension



Civilian Evidence

Cannon et al. JAMA 1918; 618-621

Bickell et al.  N Engl J Med 1994; 331: 1105-1109

Dutton RP et al.  J Trauma 2002; 52(6): 1141-
1146



Systolic BP of 100 +/-(110 if 
TBI, 90 if no blood)

MAP of 65 - 70



Shock Index
=

Heart Rate/SBP



Shock Index > 1.0
=

BAD



Healthy 34 y/o male GSW to the abdomen

HR: 144
BP: 104/80

Shock Index = 1.4



Transfusion



Early, empiric 
administration of blood 

products



Replace Blood 
with Blood





Blood ≠            



Red Cells
+

Plasma
+

Platelets



1     :      1       :    1



“Transfusion of blood after primary hemorrhage is a 
lifesaving intervention of the greatest value and 

enables urgent operations to be successfully 
performed under conditions otherwise hopeless.”





PAMPer Trial





RBCs + plasma vs Standard Care



On the military 
side…









On the civilian 
side?









Adjunctive 
Therapies



















Paradigm shift for 
initial resuscitation



Critical injury DOES NOT 
respect geography…



PREHOSPITAL CARE 


 PRESURGICAL CARE



Minimum Presurgical Goals
• Achieve hemostasis within scope of practice
• Provide definitive airway (adequate ventilation and 

oxygenation)
• Maintain normothermic patient (>96oF or 36oC)
• Obtain IV/IO access
• Provide fluid resuscitation as appropriate (with FWB or 

products)
• Maintain minimum normotension until definitive 

surgical care
• Administer prophylactic antibiotic therapy
• Record/communicate trends in physiologic parameters



Damage 
Control

Resuscitation



Summary

Hemostatic Resuscitation

Targeted Hemodynamics

Transfusion

Pharmacologic Adjuncts



QUESTIONS?
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