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The 2 leading causes of death after trauma 

› Blood loss and  

› Neurologic injury,  

› 50% of early deaths (<24 h) are due to hemorrhage, 

                       Lilitsis E, et al. J Emerg Trauma Schock.  2018 ;11(2):80-87.  

 

  

› Blood loss remains a leading cause of preventable 
death in the initial 24 hours of hospital admission. 

                                               Holcomb, John B et al. J Trauma and Acute Care Surg, 2011, 71(2): 15-17 

 



Soft tissue injury, even without severe 
hemorrhage, can result in shifts of fluid to 

the extracellular compartment. 



The key components is DCR  
 

oPermissive Hypotension  

oHemostatic Resuscitation  

oDamage Control Surgery, 

o  The prevention and correction of TIC. 

 

 

Martin A, J Trauma Acute Care Surg, 2015; 78(4): 687-95. 

Haris T, et al. Emerg Med Clin North Am. 2018; 36(1):85-106  

https://www.youtube.com/watch?v=HZPAJT2tUl4
https://www.ncbi.nlm.nih.gov/pubmed/29132583


Do this approach  

Decrease in mortality,  

 Reduced duration stay in ICU,  and hospital 

 Improved coagulation profile 

 Reduced crystalloid/vasopressor use.  

Martin A, J Trauma Acute Care Surg, 2015; 78(4): 687-95. 



The most effective resuscitation fluid is patients’ 
own blood;  

Stopping the hemorrhage  
                                                                Direct pressure,  

                                                                Using tourniguets, 

   Replace the volume loss 

     Surgery              

 
Thus, preserving circulating volume and minimizing blood loss is 

a key component of trauma resuscitation. 

*Guerado E, et al. Open Orthop 2015; 9: 283,  

 

But there are few data on tourniquets effectiveness  

S. E. van Oostendorp. Scand J of Trauma, Res and Em Med, 2016; 24:110,   



Leo M.G, et al. Injury, Int. J. Care Injured, 2015;46:  4–9   

Hampton DA, et al. J Trauma Acute Care Surg, 2013; 75(1): 9-15. 



 
 
 
 
 
 
 
 

TOO MUCH FLUID  
IS TOO BAD 

Hypotension always is not 
the goal  

Leo M.G, et al. Injury, Int. J. Care Injured, 2015;46:  4–9   

Hampton DA, et al. J Trauma Acute Care Surg, 2013; 75(1): 9-15. 



› There are no animal or human studies of uncontrolled 
hemorrhage that show high-volume resuscitation 
regimens lead to improved outcomes. 

Holcomb JB,et al. JAMA Surg. 2013;148(2):127-136 

High-volume regimens 



No overall mortality difference between liberal and 

restrictive fluid strategies (relative risk, 1.18; 95% CI, 

0.98–1.42). 

Liberal Versus Restricted Fluids?  

Critical Care Medicine. 2014; 42(4):954–961 





J Trauma. 2009;67: 389–402) 

 Debate over the best approach to fluid 

resuscitation in traumatic shock is likely to 

continue.  

 Insufficient evidence for the superiority of any 

particular fluid type  





The two have no superiority 



 

Two RCT:  
Hypertonic saline is not 

superior to normal saline for 

TBI both with hypovolemic 

shock and non shock 

 
Eileen M, et al. JAMA. 2010;304(13):1455-1464 

 



WHICH FLUIDS, IF ANY, SHOULD WE USE FOR TRAUMA 
PATIENTS WHO DO NOT REQUIRE DAMAGE CONTROL 
RESUSCITATION? 

Metaanalysis of 6 randomized trials involving patients with 

hemorrhagic shock reported no benefit (95% CI, 0.82–1.14). 



A metaanalysis of 59 RCT (including 16,889 trauma and 
surgical patients) found no difference in mortality 

 

Annals of Surgery. 2011, 253(3):470–483 

The value of colloids (albumin solution, dextran) 
for resuscitation of traumatic shock is unproven  

https://www.uptodate.com/contents/albumin-solution-drug-information?search=fluid+resuscitation+trauma&topicRef=113837&source=see_link


Heming N, et al. BMJ Open 

2017;7:e016736.  

Conclusion CRISTAL participants monitored by a PAC reached broadly similar 

haemodynamic outcomes whether treated by crystalloids or by colloids. 

Colloids were associated with lower heart rates and lower volume of 

administered fluids than crystalloids. 



Cochrane Database Syst Rev. 2018 Aug 3;8:CD000567. doi: 

10.1002/14651858.CD000567.pub7. 

Colloids versus crystalloids for fluid resuscitation in

 critically ill people. 
Lewis SR1, Pritchard MW, Evans DJ, Butler AR, Alderson P, Smith AF, Roberts I. 

There is no evidence from RCTs that resuscitation with colloids reduces the risk 

of death, compared to resuscitation with crystalloids, in patients with trauma, 

burns or following surgery.  

As colloids are not associated with an improvement in survival, and as they are 

more expensive than crystalloids, it is hard to see how their continued use in 

these patients can be justified outside the context of RCTs. 
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Summary 

 Fluid administration should be tailored to patient characteristics.  

 Synthetic colloids should be avoided when possible, especially in patients 

at risk for kidney injury.  

 In critically patients colloids are not be superior to crystalloids in expanding 

plasma volume.  

 Albumin appears to be less harmful than synthetic colloids, although its 

beneficial effects need to be further investigated.  

 The endothelial glycocalyx layer is the key structure finely regulating 

intravascular fluid distribution. 

Curr Opin Crit Care 2016, 22:428–436 



Penetrating trauma  
 MAP around 65 mmHg or  

 SBP around 90 mmHg 

In blunt trauma patients, particularly those 

with possible TBI,  
 MAP above 85 mmHg or  

 SBP above 120 mmHg 

Further resuscitation is based on the 

patient's response to initial IV fluids 

Clear end-points for fluid 
therapy remain undefined  

The ideal MAP or SBP for the severely 
injured trauma patient remains unclear.  



Resuscitation in Patients with Traumatic 
Brain Injury 

› The permissive hypotension approach is most 
conflicted in patients who are bleeding and have a 
major TBI  

› The data for worse outcomes are from patients with 
isolated TBI  

› Preserve cerebral perfusion (SBP > 100/110 mm Hg). 

Guidelines for the Management of SevereTraumatic Brain Injury, Fourth Edition. 

Neurosurgery, 2017; 80:6–15,  



Experimental evidence 

High-dose crystalloid resuscitation to target higher 
blood pressures is associated with  

Increased cerebral edema,  

Increased intracranial pressure,  

Decreased cerebral perfusion pressure, and  

Reduced cerebral oxygen delivery with the cerebral 
circulation protected in trauma shock. 

Zhi W, et al. Critical Care Medicine. 2010; 38(3):928-932. 



If hemorrhagic shock seems to be 
the dominant pathophysiology 

Where brain injury seems to be the 
dominant pathology, 

A DCR approach 

with permissive 

hypotension 

Target a 

high/normal SBP 

to maintenance 

of cerebral 

perfusion 

pressure. 

› We still do not have human study, and studies on 
permissive hypotension have excluded patients with 
TBI. 



This strategy has been referred to as  

› Delayed fluid resuscitation,  

› Controlled hypotension,  

› Permissive hypotension,  

› Hypotensive resuscitation, or  

› Controlled resuscitation,  

Delayed fluid resuscitation/controlled 
hypotension 



 

J Trauma. 2011;70(3):652.  

Conclusions:  

 Hypotensive resuscitation is a safe strategy for use  

 Less blood product transfusions. 

 Minimum MAP of 50 mm Hg, rather than 65 mm Hg,  

 Lower risk of early postoperative death and 

 Less coagulopathy.  



CR(defined as SBP >70 mmHg) is 

achievable in out-of-hospital and hospital 

settings and may offer an early survival 

advantage in blunt trauma. 



› The main purpose of blood transfusion is to restore the 
oxygen-carrying capacity of the intravascular volume. 

Hemostatic Resuscitation 
  



1: Give Blood Early 2: Resemble Whole Blood

3: Anticipate & Prevent Coagulopathy 4: Reverse Known Coagulopathy 5: Treat Complications



Holcomb JB, et al, JAMA; 2015; 313(5): 471-82. 

Protocolized transfusion avoids dilutional coagulopathy  



ABC SI



ABC >2

Penetrating Mechanism

ED SBP < 90 mmHg

ED HR > 120 

Positive FAST



Do you have an MTP?  

What is it?



HEART RATE

SBP

Schroll, Injury 2017

HR 80, SBP 120
80/120 = 0.66

HR 80, SBP 120
80/120 = 0.66

HR 100, SBP 100
100/100 = 1.0

HR 80, SBP 120
80/120 = 0.66

HR 100, SBP 100
100/100 = 1.0

HR 120, SBP 80
120/80 = 1.5

SI >1Prehospital study in j trauma

Prehospital plasma – some benefit



Would transport oxygen effectively, 

Expand intravascular volüme, 

Exhibit few or no side effects 

Demonstrate great durability 

Ideal Raplacements 



In Summary  
 

DCRless fluids, more factors,  

1. Permissive Hypotension  
2. Hemostatic Resuscitation  
 Early blood (1:1:1) 

3. Damage Control Surgery  



› The optimal type and volume remains debate, 

› < 500-1000 mL boluses of NS ASAP, till blood products are 
available or a SBP of 90 mmHg is achieved 

› LR and NS do not have superior to eachother, 

› The value of colloids is unproven 

› The ideal MAP or SBP remains unclear, 

› Further study to clarify the role of hypertonic saline 

› Permussive Hypotensive resuscitation is a safe strategy 

› Shorthen the transition time from fluid to blood, 

› Goal is to minimize crystalloid administration while 
avoiding significant hypotension, 

 

 

 

In Summary  
 



 
 

Based on current data, the best strategy 
appears to be 

. 

Limiting fluid resuscitation to 1 L or less and  

Moving directly to blood products 


