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ÜîÙ òáêîÙæÜ ÜØÝìðÜ#ä 
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ÛêáÜ; 

ˢ˪˴ˢ ˧ˮ˟ ˫˧˰ˣ˴˲ ˸˸ˣˬ˸ ˸˰˧ˮˬ 

Eliminating Preventable Death 
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äØðñá òÝãðêæÙ åáêÝîìÜ ÙðïÙ ÜòÝæò áÞÝßØ 
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 ˢˬ˥˪ˬ ˫˧˰ˣ˴˲ ˫˧˪˪˥   %˫˧˪˪˥ 

˸ˣ˞ˬ˴˰ 13,000 6,000 46% 

˸˷˷ ˫˧ˬ˧ˢ 2,593 781 30% 

˫ˣ˧ ˶ˣ˲˧˩ 5,928 2,135 29% 

˪˧˪ˠˢ ˫ˣ˪˷ 1,953 301 15% 

ˢ˧˧ˮ˷ˢ ˭ˣˮ˟˪ 848 119 14% 
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Increment of Injury Severity  

ISR data ς Jan 2014 
 24&count=11&page=1-http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id= 

http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id=-1&page=11&count=24
http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id=-1&page=11&count=24
http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id=-1&page=11&count=24
http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id=-1&page=11&count=24
http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id=-1&page=11&count=24
http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id=-1&page=11&count=24
http://www.airforcemedicine.af.mil/photos/mediagallery.asp??id=-1&page=11&count=24
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 ˸ˣ˶ˬ˪ ˢˠ˷ˣˢ ˢ˸ˣˬ˸˟ ˢˡ˧˶˧ˢˢ˧˪˰ˢ ˸ˣ˰˧˴˲ˢ ˸˶ˬˣ˥˟ 

åáêÝîì ÙðïÙ ÜòÝæò ;Üî òØÝÝñÜ#åáØïáðæØÜ äÝæ ä 



ˬ˪˟"˯  

ÜäîÜÜ áðÙ äñ åòÝæ òêáèæ. òáðñìØ" 
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ÙðïÜ ÜÛñÙ ÜòÝæòÜ òÝÙáé 

 ˩25%  ˫˧ˠˣ˶ˢˢ ˪˪˩ˬ- ˢ˰˧ˮˬ ˧˶˟ 

ˢ˰˧ˮˬ ˶˟ ˣˮ˧˞˷ ˸ˣˣˬ 

75% 



ˬ˪˟"˯  
13 

 ˩25%  ˫˧ˠˣ˶ˢˢ ˪˪˩ˬ- ˢ˰˧ˮˬ ˧˶˟ 
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Importance of the First Responder 

ω TCCC is designed to be used by any combat soldier. 

ω McChrystal model ς 75th Ranger Regiment Kotwal et al., 

ArchSurg 2011 
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Potentially Preventable 
Deaths (232) in OIF and OEF (25% of deaths) 

CNS 9% MSOF 4% 
Airway 14% 

Hemorrhage  

85% 
31% Compressible  

69% Non-Compressible (Kelly J., J Trauma 64:S21, 2008) 
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3 .ˢ ˪˷ ˧˦˯˧˦˦˯ ˨ˣ˲˧ˢ"˸˧˸˶ˣ˯ˬˢ ˢˡ˧ˬ˶˧˲" 

1 .25% ˶˟ ˸ˣˣˬˢˬ-ˢ˰˧ˮˬ , ˢˤ ˨ˣ˸ˬˣ90% ˫ˣˬ˧ˡˬ 

2 .-s RFR ˫˧ˡ˵˲ˬˢˣ- ˫˧˧˦˧˶˵ 

ˢ˩ ˡ˰ ˣˮˡˬ˪ ˢˬ? 
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3 .˪ˬ˞"˥- ˶˴"˲- FDP ,TXA ,V-Scan ,CAT ,TEG 

5 .˫˧ˮˣˬ˧˞-  ˢ˯˧˲˸ˢ ˧˲ ˪˰)˶˧˩ ˫˧˸ˣˣ˴ ˶˵˧˰˟'( 

4 .˭ˣˠ˶˞- "˫˧˧ˮ˷ˢ ˫˧˟ˣ˦" ,ˣ˩ˣ' 

1 .ˢ˯˧˲˸- ˢˬ˧ˡ˵ ˢ˞ˣ˲˶ ,ˣ ˶˧ˢˬ ˧ˣˮ˧˲"˫˧˧˥ ˪˧˴ˬ" 

2 .˫ˡ˞ ˥ˣ˩- ˦ˬ"˟ ˧˰˧˟˶/˧˷˧ˬ˥ ,˦ˬ"˟ ˸ˣ˧˪ˣ˥˟ 

˧˥˞ ˶ˬˣ˷-  ˧˲ ˪˰ ˥ˣ˩ ˭˧˧ˮ˟˪ ˸˧ˮ˩˸5 ˭˧˧ˮ˟ˢ ˧ˮ˟˞. 
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3 .˪ˬ˞"˥- FDP ,TXA ,V-Scan ,CAT ,TEG 

5 .˫˧ˮˣˬ˧˞- ˢ˧˥ ˢˬ˵˶ 

4 .˭ˣˠ˶˞- "˫˧˧ˮ˷ˢ ˫˧˟ˣ˦" 

1 .ˢ˯˧˲˸- ˢˬ˧ˡ˵ ˢ˞ˣ˲˶ ,ˣ ˶˧ˢˬ ˧ˣˮ˧˲"˫˧˧˥ ˪˧˴ˬ" 

2 .˫ˡ˞ ˥ˣ˩- 

˫ˬˡˬˢ ˰ˣ˴˲˪ ˢ˷˧ˠˢ 
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Triage 

Balanced resuscitation 

RDCR 

Injury prevention 

Compressible hemorrhage control 
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First stop the (compressible) hemorrhage 
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Then what? 
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Hemorrhage control and DCR 

whole warm 
blood? 

whole warm 
blood? 
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The gap 
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The gap 
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Proteins Medium 

Blood 

Cells 

PRBC 

TBC 

WBC 

ECF - Fluids Clot Factors -  FDP 

Clot Stability - TXA 
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ÅReplace:  

ïWith what?  

ïHow much? 

ïWhen? 

Hemorrhagic Shock 
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Strict fluid restriction 
even in profound 

shock 

Aggressive fluid 
resuscitation to 
normalize  BP 

Hypotensive Resuscitation 

Fluids 
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Fluid Resuscitation ς Pendulum Swings   

1880sς 
 Ringer 

1950s ς Jenkins, 
1960s ς Shires 
άDaNang [ǳƴƎέ 

1918-  
Cannon 

1994 ς Bickell 
1995 - Capone 
1996 ς Lyons 
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Permissive Hypotension 

ÅCaptain Walter B Cannon, US Army, World War I: άLƴƧŜŎǘƛƻƴ of a 
fluid that will increase blood pressure has dangers in itselfΦΧ If the 
pressure is raised before the surgeon is ready to check any 
bleeding that might take place, blood that is sorely needed may be 
lost.έ 

Cannon W, Fraser J, Cowell E. 
The Preventive Treatment of 
Wound Shock. JAMA 
1918:618-621 
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ECF-like fluid resuscitation 

ÅEffects: 

ïTransient restoration of intravascular vol- supports BP. 

Å  Properties: No oxygen carrying capacity 

ÅAdverse effects: 

ïDilutional coagulopathy, TIC  

ïHyperchloremic  acidosis 

ïHypothermia 

ïARDS, inflammation 
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Resuscitation With Normal Saline (NS) vs. Lactated Ringers (LR) Modulates Hypercoagulability 
and Leads to Increased Blood Loss in an Uncontrolled Hemorrhagic Shock Swine Model.  Laszlo 
N. Kiraly, and Martin A. Schreiber, et al. J Trauma. 2006;61:57ς 65. 
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Å 1994- Bickell and Mattox. Prospective, randomized pre-hospital trial, 598 
patients with penetrating torso trauma and SBP< 90.  

Å Cohorts: Standard resuscitation vs limited resuscitation (until surgical 
intervention).  

Å Limited resuscitation~ 375 ml- 30% mortality and 23% complication rate. 
Standard resuscitation ~ 2,480 ml- 38% mortality (p=0.04) and 30% 
complication rate.  
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Å Please mark my word. Within no less than 10 ȅŜŀǊǎΧŀƴȅ [one] that raises the 

blood pressure to higher than 3/4 the pre injury level, especially using crystalloid 

solutions will be severely ŎǊƛǘƛŎƛȊŜŘΧ Measured SBP >80 will be the level that the 

QA moral police will cite that those of you who believe in two large bore IVs, 

rapid infusors, interosseous and sternal infursors, the 3 to 1 rule, and cyclic 

hyper resuscitation as causing unnecessary complications, deaths, and costs. 

        

Ken Mattox.  

Trauma.Org 

30th August 2002 

 

Permissive Hypotension 

Fluids 
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Desired: Fresh whole warm blood 
όϧŀǳǘƻƭƻƎƻǳǎύΧ 

Salt & Water 
Colloids None 

CF Vol 

None 

PLT 

Roll 2  

w./Ωǎ 

DCR in the IDF- past 
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Plasma at the Battlefield 

FDP 
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Complication of FDP 

ÅGerman Red Cross: 

ïOver 200,00 U of LyoPlas ς no evidence of higher incidence 
of adverse effects than FFP: 

ï0.023% anaphylactic shock and bronchospasm 

ÅIDF: 

ïNo problems in reconstitution 

ïNo adverse effects so far 

FDP 
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Tranexamic acid 

Å Lysine analog ς inhibits activation of plasminogen to plasmin. 

TXA 
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Arch Surg. 2012 Feb;147(2):113-9. 
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DCR Protocols Evolution 

Permissive Hypotension 

TXA 

FDP 

9/ 2010 

8/ 2011 

2/ 2013 
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äÝìáàÜ ëîð âðÝØä òáèãÝòÜ åÝñáá 
åßÝä 
 

 

 

 

˰ˬ"˶ 
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 ˸ˣˣ˴ˣ10 
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åßÝä 

ˢ˸ˣˬ˸ˢ ˸ˣ˟˧˯ˣ ˢˬ˧˥˪ˢ ˸˟˧˟˯˟ ˡˣ˵˧ˬ 

˫˧˦ˣ˷˲ ˨˞ ˫˧ˬˡ˵˸ˬ ˫˧˰˴ˬ˞˟ ˷ˣˬ˧˷ 

 ˢˮˣ˷˞˶ ˢ˶ˤ˰ ˷˧ˠˬˬē ˫˧˧˥ ˪˧˴ˬ˪ 

˟˧˧˥ˬ ˭˩ˣ˸˩ ˧ˬ˴˰ˢ ˪ˣ˲˧˦ˢ ˸ˣ˟˧˷˥ 

 ˫ˡ˵˸ˬ ˫˧˵˶ˣ˰ ˫˯˥ 
CAT 

2011 2012 2013 2014 2015 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 



ˬ˪˟"˯  
50 

Üïäßæ. ñÙÝß 

 ˞˪˷ ˫˧ˬˣˬ˧ˡ˥ ˸ˣ˰˴ˬ˞˟ ˢ˶˧˴˰˪ ˫˧ˮ˸˧ˮ"˰ 

ˢˬ˧˥˪ˢ ˸˟˧˟˯˪ ˫˧ˮˣˬ˧˞ˢ ˸ˬ˞˸ˢ 

 ˸˷ˣ˟˥˸˸˧˦˦˯ˣˬˢ  

 ˠˣ˯ˬCombat Gauze 
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ÜÚÝäì. òáòÚÝäì ÜØÝìð òáäÝß 

˸ˣˬˡ˵˸ˬ ˸ˣ˧ˠˣ˪ˣˮ˩˦ 

ˢ˧˪ˣ˥˟ ˡˣ˵˧˲ˢ ˸˶˷˶˷ ˸˶ˡ˯ˢ 

˸˧ˮˬˣˡ˵- ˞˲ˣ˶ /ˢˠˣ˪˲ˢ ˠ˶ˡ˟ ˵˧ˡˬ˶˞˲ 

 ˸ˣˡ˧˥˧ ˪˪˩˪ ˧˰˧˟˶ ˶˧˩˟ ˪˲˦ˬ"ˢ˶˰˯ ˥ˣ˶" 
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ÛÝÛÚÜÝ ÜÚÝäìÜ ÚðÛÙ òÝæÛïòæ òÝáÚÝäÝèãà 
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òáØÝìð ÜáäÝß 
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 ˸˶˴ˣ˰ ˢ˲ˣ˶˸

˫˧ˬˣˬ˧ˡ 

  ˪ˣ˲˧˦˪ ˫˧˰˴ˬ˞

˟˞˩˟ 
 ˤˣ˵˧ˮ ˦˥ˬ ˢˤ˥ 

  ˸˪˟˵˪ ˶ˣ˦˧ˮ ˧˶˧˷˩ˬ

˟˶˵ˢ ˢˡ˷˟ ˸ˣ˦˪˥ˢ 

˪˧ˮ˦ˮ˲ ˸˧˶˩ˣ˯ 

 ˡˬCO2 

˭˴ˬ˥ ˭ˣ˧ˣˣ˶ ˡˬ 
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ÛÝÛÚ. òáÛÝÛÚ ÜØÝìð òïäßæ 

 ˸˪ˣ˩˧ ˡˣ˧ˮ- ˸˧˪ˠ˶ ,˟ˣ˩˶ ,˵˶"ˬ ,˵˯ˣˬ 

 ˸˪ˣ˩˧ ˧ˣˮ˧˲- ˶˞˸ˬ ˪˩˟ , ˪˩˟ˢˬ˶ˣ˲˦˪˲ 

˧ˮˬˣˡ˵- ˫˧ˬ˥ˣ˪˪ ˢ˟ˣ˶˵ ˫ˡ˵˸ˬ ˪ˣ˲˧˦ ˸˪ˣ˩˧ 

 ˢˬ˷ˮˢ ˸ˣ˪ˣ˩˧

˸ˣˬˡ˵˸ˬ 

˰ˣ˴˲ ˫ˣˬ˧˥ 
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Medics 

Physicians Paramedics 
ATLS EMS Protocols 

PHTLS 

Unified Protocols 

The Israeli Comprehensive Casualty Care 

A UNIFYING  PROTOCOL FOR ALL 
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 ˸ˣˬ˧˧˵ˢ ˸ˣˬˡ˵˸ˬˢ ˸˧˞ˣ˲˶ˢ ˸ˣ˧ˠˣ˪ˣˮ˩˦ˢ ˪˪˩

˟ ˫˧˰ˣ˴˲˟ ˪ˣ˲˧˦˪ ˫˪ˣ˰˟"˫˧˪ˣ˥ˢ ˸˧˟ ˫ˣ˶˦  "

ˡˣˡˠ˟ ˶˧˩˟ˢ ˪˲˦ˬˢ ˧ˡ˧˟ ˫ˣ˧˩ ˸ˣ˧ˣ˴ˬ 
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Ù ÚðÛ(. òáèæÝÛïÜ ÜáÚðÝðáãÜÝ ÜØÝìðÜ òÚÝäì 

˸ˣˡ˧˧ˮ ,ˢ˩ˣˬˮ ˢˬ˧˸˥ˣ ˸ˣˡ˧˶˷ 

˸ˣ˧ˮˠ˶ˣ˞-  ˸˲˲˩ˢˢ˪˲ˢ"˫˧˵ ˸ˣ˟˧˦˥˪ 

˵ˬˣ˰˪ ˧ˡˣ˰˧ ˥˩ ˭˧˧ˮ˟ 

˱˶ˣ˰˟ ˢ˞ˣ˲˶˪ ˧˥˞ ˶ˬˣ˷ ˸ˣˮˣ˶˵˰ ˸ˬ˞˸ˢ 

˶˧ˡ˯˟ ˥˩ ˭˧ˮ˟ 
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òáèæÝÛï ÜáÚðÝðáãÝ íðæè äÝìáà 
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US ˭˦˵ ˡ˧˧ˮ   ˢˬ˷ˮˢ ˸ˣ˪ˣ˩˧ 

 

 ˢˮ˰ˬ˫˧˶˟˷˪  

˫˧˧˲ˠ ˸ˣ˰˧˴˲ˣ 

 

 

 

 ˸˪ˣ˩˧ˢ ˶ˣ˲˧˷

˫ˣˬ˧ˡ ˸˶˧˴˰˪ 

 

 

2011 2012 2013 2014 2015 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 

˶
˧
ˡ
˯

 ˫
˧
˞
ˣ
˪
˧
ˬ

 



ˬ˪˟"˯  
59 

˸ˣˬ˧˷˧˪ ˸˧˰˴˟ˬ ˢ˥˩ˣˢ 

òÝæÛïòæÜ ÜØÝìðÜ òÝÛáßáÙ áêîÙæ çÝáéáè 

˥ˣ˩ˢ ˭˧˧ˮ˟˟ ˢ˦ˬ ˸ˡˣ˟˰ ˱ˣ˵˧˸ 

˫˧˧ˮ˷ˢ ˫˧˟ˣ˦ ˸˶ˠ˯ˬ˟ ˢ˪˰˲ˢ ˪ˡˣˬ ˱ˣ˵˧˸ 

 ˸ˣˣ˴10 ˢ˪˲"˵ 



ˬ˪˟"˯  

 ˸˞ˣ˲˶
 ˢˬˣ˞˶˦
˸ˬˡ˵˸ˬ 

˭ˣˠ˧ˬ 
˧ˣˮ˧˲ 

  ˢˬ˞˸ˢ
 ˸˟˧˟˯˪
ˢˬ˧˥˪ 
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˧ˣˮ˧˲ˢ ˸˵˪˥ˬ 

˸˧˸ˡˠˣ˞ˢ 

)ˡˣ˧ˮˢ ˸ˣˡ˧˥˧ 

 ˸ˣ˟˧˦˥˟˧˥ˢ"˶( 

 ˧ˣˮ˧˲ ˸˵˪˥ˬ

ˢ˪˲˟"˵ 

˸˧ˡˣˡˠ ˧ˣˮ˧˲ ˸˵˪˥ˬ 

˸˰˧˧˯ˬˢ ˢˠˣ˪˲˟ ˡˣ˧ˮ 

X 
XX 

˫˧ˬ˥ˣ˪ ˸ˠˣ˪˲ 

ˬˠˮ"˧ˣˮ˧˲ ˷ 
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áòÛÚÝØÜ âÝÝòÙ áÝèáìÜ òæîêÜ 
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 ˸˞ˣ˲˶
 ˢˬˣ˞˶˦
˸ˬˡ˵˸ˬ 

˭ˣˠ˧ˬ 
˧ˣˮ˧˲ 

  ˢˬ˞˸ˢ
 ˸˟˧˟˯˪
ˢˬ˧˥˪ 
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ÜîÜ åäñÜ#çÝÚáæ ØñÝèÙ áä 

˫˧˧ˮ˧˰ 
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˱ˡˢ ˷˞˶ 
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˶ˣ˲˧˩ ˫ˣ˧ ˸ˬ˥˪ˬ˪˷ ˸ˬ˥˪ˬ"ɣ ˭ˣˮ˟˪ ˸ˬ˥˪ˬ2 ˰˴˟ˬ" ˸˶˲ˣ˰
ˢ˵ˣ˴˧"
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Ùðïä ÜèãÜ Üêáîì äÝìáà  áÝèáìÙ"æ 

ÅPreconditioning   

)˧ˬ˩˯˧˞ ,˭ˣˠ˵ˣ˪ˠ ,ˢ˧˟ˡˮ˟  ,

˦˞ˣ˶˲˪ˣ( 

Å   ˭ˣˠ˧ˬ- ˷˞˶ ,˫˧˧ˮ˧˰  ,

˶˟˰ˬ .ˤˬ"˧ ,"˷˶ˣ˷" ,UK 

Å    ˶ˣ˰ˤˬ˫ˣ˵˧ˣˣ ,˪˧˦˯˵˦ 

Å   ˸ˣˡ˧˧˦˴ˢ- CAT 

Å  ˫˧ˮˣˬ˧˞- 

˰ˬ"˶ ,ˢ˧˪ˣ˥ ,ˢ˪˲"˵ 

Triage 
ÅCRI  
Å Infrascanner 
Åά  ˭ˣ˰˷ˡ˰˸ˬ" 

Å˫˧˧˥ ˸ˣ˪˧˴ˬ ˸ˣ˪ˣ˰˲ 

A- Cric-Key, KingVision 

B-  ˧˦ˬˣ˦ˣ˞ ˰ˣ˟˧˵)IRMM- 
Vigor( 

C- ˞˪ˬ ˫ˡ ,Lyoplas P  ,

REBOA ,RESQFOAM 

Åˡˣ˰˧˸ˣ ˶ˣ˦˧ˮ-   

SDS ˢ˪ˣ˶ˣ˦ˣˬˣ 

˯ˣ˲ˬ˦ 

Åˢ˧˧ˢ˷ˢ ˶˞˸ˬ˟ ˪ˣ˲˧˦ 

ˢ˧˧ˢ˷ˢ ˸˶ˠ˧˞- ˢˮ˩ˣˬ 

˟ˣ˩˶ ˧ˣˮ˧˲- ˟˶˩"ˬ 

˧˶˧ˣˣ˞ ˧ˣˮ˧˲- ˟˦˩"ˬ 

ˡ˧˸˰˪ ˦˟ˬ- ˧ˠ˦˶˦˯˞ˢ ˭ˣˤ˥ˢ 
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Ûáòêä àÙæ 

˶˟˰ˬ ˧˶ˣˤ˞˪ ˫˧˵˶ˣ˰ ˧ˬ˯ˣ˥ 

˧˞ˣ˲˶ˢ ˡˣ˧˴ˢ ˪˵˷ˬˣ ˪ˡˣˠ ˸ˮ˦˵ˢ 


