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after 
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haemorrhage 

GI 
haemorrhage Paediatrics  



Why Do Trauma Patients Die? 
Major Trauma Outcome Study (ACS COT): 

 
 30-40% of early trauma deaths are directly 

attributable to haemorrhage 
 

 It is estimated that 62% of all in-hospital trauma 
deaths occur within the first four hours, of which 
haemorrhage is either the primary cause or a 
major contributing factor 
 

 Major haemorrhage is probably the most 
important remediable contributor to both 
mortality and morbidity in the trauma patient 
 
 Early haemorrhage control, whether it 

occurs naturally or after iatrogenic 
intervention such as embolisation or 
intraoperatively by a surgeon, is 
paramount in achieving good patient 
outcomes 
 

 Effective and timely haemorrhage 
recognition and control may be the single 
most important step in the emergency 
management of the severely injured 
patient 

 
Eur J Trauma Emergency Surg 2013:39:375-383 



Exsanguinating 
Haemorrhage   

 Definition / recognition 
 Pre-emptive 
 Site of the most compelling source of bleeding 
 Pre-hospital & ED (pre-operative) techniques 

 Hypotensive resuscitation 
 Operative techniques 
 Resuscitation 

 Fluids 
 Blood 
 Blood products 
 Adjuncts 

 



Management  

Recognition 

Stopping the bleeding 

• Reversing the triad 
• Acidosis 
• Hypothermia 
• Coagulopathy  

Transfusion resuscitation 



Damage control at sea 

Capacity of ship  
to absorb damage 

& 
 maintain mission integrity  



Damage control in trauma 
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Damage Control 

Event 

Time 

Prehospital ED 

ALS 

OR ICU 

Control bleeding 
• bleeding 
• contamination 
Pack 

OR ICU 

Planned reoperation 
• reconstruction 
• repair 



Damage control pathway 

DCR 

DCS 
ICU 

Theatre 
#2 

Tempo 
Synchronization 



DAMAGE CONTROL: An approach for improved 
survival in exsanguinating penetrating abdominal 
injury 

 Control hemorrhage 
 Control contamination 
 Intraabdominal packing 
 Temporary closure 

 Core rewarming 
 Correct coagulopathy 
 Maximize hemodynamics 
 Ventilatory support 

PART I - OR 

PART II - ICU 

•  Pack removal 

•  Definitive repairs 

PART III - OR 

Rotondo, Schwab et al  J Tra 1993 

….standard lap vs Dam Control: 11 vs 77% survival 



Damage Control: HOW? 

• Rapid transport (EMS) 
• Decision ----> OR 
• Resuscitation (TB) 

– O2, Blood, Prevent heat loss 
Massive transfusion protocol 

• Rewarming 
• Correct coagulopathy 
• Maximize hemodynamics 
• Ventilatory support 
• Re-exam 

DC0 “Ground zero” - 
Recognition 

DC II - ICU 

•  Pack removal 
•  Definitive repairs 
•  Closure ? 

•   Control hemorrhage 
•   Control contamination 
•   Intraabdominal packing 
•   TAC 

 

DC I – OR (warmed) 

Johnson, Gracias, Schwab, et al. JTrauma 
2001. 

DC III - OR 

DC IV - OR 
• Definitive 
Closure 

Minutes 

~24-36 hrs 



Permissive hypotension 

Dutton et al RCT of blunt 
pts with hypotensive 

resuscitation beginning in 
ED  J Trauma 
2002   
   

  

While no survival 
difference, authors noted 
aiming for SBP of 70 mmHg 
(vs. >100 mmHg) was safe 

in patients arriving with 
evidence of hemorrhage.  





Eligibility: out-of-hospital SBP 
of ≤ 90 mm Hg.  

CR: 250 mL bolus if no radial 
pulse or SBP <70 mm Hg; 
boluses to maintain a radial 
pulse or an SBP of 70 mm Hg 
or greater.  

SR: received 2 L, boluses to 
maintain SBP ≥110.  

Protocol maintained until 
hemx controlled/2-hrs 



 Among blunt trauma 
patients, 24-hour mortality 
was 3% (CR) and 18% (SR); 
adjusted odds ratio of 0.17 
(0.03-0.92)    
  



DCR   Limited 
crystalloid 

  Permissive 
hypotension 

  Balanced 
resuscitation 

Whole 
Blood 

Viscoelastic      
   testing 

Massive Transfusion Protocols 

Hemostatic adjuncts 



Massive Transfusion 
Protocolization 

WHAT IS EXSANGUINATING 
HAEMORRHAGE? 



Massive 
transfusion 
protocol 
 Limit crystalloid 

 

 Resuscitate with blood 
products 
 1:1:1 PRBCs:FFP:Platelets 

 Cryoprecipitate 

 

 Consider pro-coagulants 
 Tranexamic acid 

 

 

 



Brohi, J Trauma 2003; 54:1127-30 

Coagulopathy & Mortality 

Gonzalez E. J Trauma 2007; 62:112 



2007; 62:112 

Kashuk, J.  J Trauma 2008; 65 : 261 

Presenter
Presentation Notes
Probability of death increases in coagulopathic pt. Due to increased need for RBC? Ongoing shock? Loss of factors (both bleeding and consumption) Unknown….N=97, 51 months, prospective, observationalCauses of coag: blood loss, hemodilution, consumption, hypothermia, acidosis, fibrinolysis















Mortality by Plasma : RBC Ratio 
n = 252  
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The ratio of blood products transfused affects mortality in patients receiving massive transfusions at a 
combat support hospital. Borgman MA, et. submitted, J Trauma, 2007. 

P < 0.05 



Tranexamic 
acid 

Antifibrinolytic agent that prevents clot 
breakdown 

< 3 hrs:  1 gm bolus, then 1 gm over 8 hrs 

CRASH-2 

• 1.5% absolute risk reduction 
• 9% relative risk reduction 

Cap, J Trauma 2011;71:S9-S14; US Defense 
Health Board 2011 



Damage Control Resuscitation (DCR) 
Modern term where best outcomes practice in the severely injured or major haemorrhaging patient, starting in the 
pre-hospital environment and continuing right through Emergency Department arrival and immediately on to Stages 
I and II. DCR takes in to account; 
• Blood loss volume 
• Injury burden 
• Patient physiology 
The approach in DCR may be considered unorthodox to traditional surgical dogma including; 
• Minimal fluid resuscitation 
• Rapid transportation to a Major Trauma Centre 
• 1:1:1 transfusion ratios 
• Hypotensive resuscitation 
• Early and aggressive haemorrhage control 

o Damage control surgery (abbreviated to <90mins) 
o Tourniquets 
o Vascular shunting & ligation 
o Abdominal packing  
o Pelvic packing & binder 
o Contamination control 

• ICU correction of the Trauma Triad 
o Acidosis 
o Coagulopathy 
o Hypothermia  



Damage 
control 
pitfalls 

Delayed recognition of need 

Decision paralysis 

Poor communication 

Failure to monitor temperature 

Inadequate monitoring of resuscitation 

Unnecessary investigations immediately 
after DCS 



How it 
Differs… 

Post-partum haemorrhage 
• Techniques available to the obstetrician 
• How the blood product replacement may 

differ 
• Outcome measurements 

GI Haemorrhage 
• Evidence for management 

• Adjuncts 
• Availability of endoscopic management 

Paediatrics 
• Evidence 
• Dosing 
• Adjuncts uasge 



Thank you! 
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