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Ninety percent of combat wound fatalities die on the battlefield before 
reaching a medical treatment facility. This fact of war emphasizes the need for 
continued improvement in combat prehospital care. Trauma care training for 
military medics has been based primarily on the principles taught in the 
Advanced Trauma Life Support (ATLS) course. ATLS provides a standardized 
approach to the management of trauma that has proven very successful when 
used in the setting of a hospital emergency department. The value of at least 
some aspects of ATLS in the prehospital setting, however, has been 
questioned, even in the civilian sector. Military authors have voiced additional 
concerns about the applicability of ATLS in the combat setting. Mitigating 
factors such as darkness, hostile fire, resource limitations, prolonged 
evacuation times, unique battlefield casualty transportation issues, command 
and tactical decisions affecting healthcare, hostile environments, and provider 
experience levels pose constraints different from the hospital emergency 
department. These differences are profound, and must be carefully reviewed 
when trauma management strategies are modified for combat application. 
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3 environments for 
care

• HOSPITALS

• TRADITIONAL PRE-HOSPITAL 
CARE

• OPERATIONAL “OUT-OF-
HOSPITAL” MEDICAL SUPPORT

Presenter
Presentation Notes
There are three different environments in which medical care is practiced: in hospitals, in standard civilian pre-hospital environments and in operational field environments.  Each of these has its own procedures and standards of care that must be met, although the facilities available to meet these standards vary considerably. 
Throughout their careers, military medical personnel may be called upon to treat trauma victims in two types of situations – in combat, and in routine life on or off military installations. For non-combat situations, such as motor vehicle accidents, training accidents on the base, falls at home, and civilian acts of violence, the PHTLS guidelines apply. These guidelines should be followed and the appropriate EMS system activated. 
Ninety percent of combat wound fatalities die on the battlefield before reaching a medical treatment facility. (1) This fact of war emphasizes the need for continued improvement in combat prehospital care. Trauma care training for military medics has been based primarily on the principles taught in the Advanced Trauma Life Support (ATLS) course. (2) ATLS provides a standardized approach to the management of trauma that has proven very successful when used in the setting of a hospital emergency department. The value of at least some aspects of ATLS in the prehospital setting, however, has been questioned, even in the civilian sector. (3-23) Military authors have voiced additional concerns about the applicability of ATLS in the combat setting. (24-31) Mitigating factors such as darkness, hostile fire, resource limitations, prolonged evacuation times, unique battlefield casualty transportation issues, command and tactical decisions affecting healthcare, hostile environments, and provider experience levels pose constraints different from the hospital emergency department. These differences are profound, and must be carefully reviewed when trauma management strategies are modified for combat application. 



HOSPITALS

• Primarily deals with blunt trauma
• Access to full range of specialist Physicians
• Resource intensive
• Advanced trauma care facilities, Intensive 

care units
• ATLS procedures
• Pre-surgical evaluation with access to full 

labs, blood banks, etc. 



TRADITIONAL PRE-
HOSPITAL CARE

• Primarily deals with blunt trauma
• Rapid response times
• Well equipped and supported, utilizes EMT 

trained personnel
• Advanced life support capabilities
• Rapid transport and access to ambulances, 

helicopters, etc.
• Short evacuation times (usually less than 1 hour 

away from hospital)
• Strict medical control and use of protocols 



OPERATIONAL “OUT-OF-
HOSPITAL” MEDICAL 

SUPPORT
• Most significant difference between this and the above are 

evacuation times of greater than 1 hour
• Primarily deals with penetrating trauma
• Independent providers
• Austere environments
• Echeloned care
• May have delayed initial medical access (scene safety 

important)
• In most cases limited to what medic can carry in aid-bag
• Often pre-injury stressor is present (e.g. dehydration, sleep 

deprivation, stress of mission) 

Presenter
Presentation Notes
These environments are radically different, and a major failure in the past has been to apply ATLS procedures to out-of-hospital and combat environments. 




Operational field care
3 distinct areas

• Care Under Fire

• Tactical Field Care

• Combat Casualty Evacuation Care 
“CASEVAC”

Presenter
Presentation Notes
Management during combat missions can be divided into three distinct phases as described below. (31) This approach recognizes a particularly important principle – performing the correct intervention at the correct time in the continuum of field care. A medically correct intervention performed at the wrong time in combat may lead to further casualties. 





Care under fire

• SECURITY!!
• Limited to what is carried by medic and soldiers
• Care based on MARCH acronym
• M – Massive Bleeding
• A – Airway
• R – Respirations
• C – Circulation
• H - Head

Presenter
Presentation Notes
Security - This must take priority over any medical care given to prevent further injury to casualties and/or care providers. Once your position is secure, move on to the ABC’s. REMEMBER … The best treatment for a patient under fire is to gain Fire Superiority!! 

1. Expect casualty to stay engaged as a combatant if appropriate 
2. Return fire as directed or required 
3. Try to keep yourself from being shot 
4. Try to keep the casualty from sustaining additional wounds 
5. Airway management is generally best deferred until the Tactical 
Field Care phase 
6. Stop any life-threatening external hemorrhage: 
- Use a tourniquet for extremity hemorrhage 
- For non-extremity wounds, apply pressure and/or a HemCon® dressing 
7. Communicate with the patient if possible 
- Offer reassurance, encouragement 
- Explain first aid actions 




Tactical field care

• More secure
• More Resources … still resource limited
• ABC’s and Rapid Trauma Assessment
• IV’s and Fluid Resuscitation
• Dressings, Splints and Meds
• CPR - Resuscitation on the battlefield for victims of blast or 

penetrating trauma who have no pulse, no respirations, and no other 
signs of life will not be successful and should not be attempted.

Presenter
Presentation Notes
"Tactical Field Care" is the care rendered once the casualty and his unit are no longer under effective hostile fire. It also applies to situations in which an injury has occurred on a mission, but hostile fire has not been encountered. Medical equipment is still limited to that carried into the field by mission personnel. Time prior to extraction may range from a few minutes to many hours. 



C-spine precautions
• C-spine control: even with the neck supported in a C-collar, you 

do not prevent all neck injury 
– For penetrating trauma, C-spine control is unnecessary (blunt trauma tears 

vertebral ligaments requiring support).  Penetrating injury blasts away 
ligaments, so if there is penetrating trauma then you already have C-spine 
trauma 

– Value – no one has shown conclusively that C-spine control can reduce 
the number of people who become paralyzed.  For example, in Austria, an 
EMS system was established in the 1980’s using C-spine control but no 
differences were detected in numbers of patients who developed paralysis 
before and after introduction (does not mean it isn’t there). 

– C-spine control tends to be very resource intensive (manpower and 
medical management) that we do not use it except for very specific 
injuries where you think that there is a C-spine injury. 



Standard medical procedures have been 
developed for the treatment of patients in the 
traditional pre-hospital and hospital environments 
where evacuations are usually achieved in less 
than 1 hour.  These procedures are not always 
applicable to your work environment.

UNDERSTAND THE ENVIRONMENT YOU 
ARE WORKING IN!!



Mortality curve

Following trauma, the chances of a casualty 
surviving are dependant upon numerous variables, 
including the speed at which appropriate medical 
treatment is administered.  During this discussion, 
we will look at the factors that can affect the chances 
of a casualty surviving as injury symptoms 
developing from initial penetrating trauma, through 
hemorrhage and/or respiratory compromise, to shock 
and infection. 

Presenter
Presentation Notes
The mortality curve is based on documented studies, done by the Uniformed Services University of Health Sciences, from Desert Storm all the way back to documented casualties of the Revolutionary war.



Mortality curve
penetrating trauma
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Presentation Notes
Ø      About 20% of the injuries have an Instantaneous Death Rate (IDR) no matter what care they receive.  These would include casualties with major system trauma (heart or CNS).  The IDR has changed very little during the last 200 years.  The use of modern Personal Protective Equipment (PPE) has reduced the rate from 25% to 20%.  There are documented cases of casualties with non-survivable injuries surviving for up to six minutes.  Therefore, after six minutes, about 80% will be alive.
 
Ø      By the end of the first hour, another 10% will die from exsanguinating hemorrhage (carotid or femoral arteries) or from obstruction of the airway (choking, facial tissue and/or swelling occluding the airway).  If a casualty can make it through the first hour, highly probable they will make it to the third hour.  Therefore, after sixty minutes, about 70% will be alive.
 
Ø      By six hours, another 10% will succumb from breathing complications (even those with large sucking chest wounds can survive up to six hours).  By this time, there will be some showing the first signs of shock caused by subtler bleeding.  Although at this stage, they are unlikely to die from shock alone.  Lose about half for every subsequent six-hour delay in evacuation/care. Therefore, after six hours, about 60% will be alive.
 
Ø      Between six and twenty-four hours, deaths occur from shock early on, but after this condition, they remain relatively stable.  Therefore, after six hours, curve is relatively unchanged, about 60% will still be alive.
 
Ø      By seventy-two hours, deaths occur mostly from infections.  Therefore, after seventy-two hours, about 50% will still be alive.

MITIGATING FACTORS
 
v     0-6 minutes – Not much.  Prevent injuries; PPE and good tactics.
 
v     6-60 minutes – Basic Care.  Self aid / Buddy aid / EMT-B.  Stop exsanguinating hemorrhage by direct pressure or tourniquet, open occluded airway.
 
v     1-6 hours – ALS level skills.  Decompress chest, chest tubes, oxygen, IV access / resuscitation, airway management.
 
v     6 hours or more – Surgery interventions required to show any marked improvements in survival rates.




Lifesaving Measures

• Hemorrhage Control

• Airway management

• Shock

Presenter
Presentation Notes
Tourniquet v. Dressing… or Alternate means… Quikclot, Hemcon, Fibrin bandage

Airway – High Acuity airway methods v. simple methods

Shock- Actual instant body response  v.  A state that the body eventually goes into from trauma

Fluid Replacement – Hypovolemic resuscitation v. 2 lg bore IV’s



Hemorrhage control

• Tourniquet vs. Field Dressing

• Alternate Means
– Quickclot
– Hemcon Dressing
– Fibrin Bandage



Airway management

• Resource Intensive methods v. Less 
intensive methods
– Allow patient to sit up and manage own airway
– O2 delivery
– Naso v. Oral
– Surgical Cricothyroidotomy v. Intubation
– Needle Cric



shock

• Shock is initially a physiological protection 
response that occurs in response to injury 

• Not a state your body slowly goes into 
because of injury

• Stages
– Compensated
– Decompensated
– Irreversible

Presenter
Presentation Notes
The most common form of shock, seen in the operational environment, is induced by hypovolemia where not enough blood is available to take oxygen to the cells: for example due to blood loss through an open wound or internal hemorrhage. 

Shock causes release of epinephrine (adrenaline), resulting in changes in these symptoms, because they are all mediated by epinephrine.  In some trauma patients suffering from shock, epinephrine levels have been seen to increase from “normal” levels of 100, up to 14,000.
However, increased epinephrine release and the above symptoms can also be seen in people who are not suffering from shock (e.g. if scared).  How do you tell the difference between someone who is scared and releasing epinephrine and someone in traumatic shock? You measure their lactic acid levels. 

From observations made on casualties in World War I, it was initially believed that shock was a momentary pause in the act of death.  Shock was thought to occur until lactic acid reached a critical level and once that level was reached, death resulted.  Therefore, is a patient could get back blood flow, hypoxia was corrected and the patient recovered.
	During World War II, it took on average 24 hours to get a patient to hospital care, and it was noticed that of patients with nearly identical injuries, some whose lactic acid levels went back to normal still died.  This lead to the idea of the existence of a condition of irreversible shock where death resulted because too much damage occurred due to the previous levels of lactic acid: i.e. that shock is a disease state (33).
	However, since the late 1960’s, shock has not been considered to be a disease state.  Although lactic acid accumulation is dangerous (as lactic acid is a poison), the symptoms associated with shock are considered not to be so important.  This change came about after various studies were undertaken to assess the effects of shock. An example is given below. 



Conclusion

• Operational Environment is different from 
civilian pre-hospital environment.

• Know your mission profile and understand 
your resources.

• Right intervention at the Right time.
• Regardless of Echelon assigned to… we 

ALL are Echelon I medics! 



Questions??
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