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 Discuss the concept of mechanism of injury and 

how it helps guide management of care. 

 Describe why it is important to have a high index 

of suspicion when considering the care of a 

trauma patient. 

 Provide strategies to minimize or prevent primary 

injury. 

 Discuss the concept of  secondary injury, and how 

to minimize this type of injury. 

 



 Discuss appropriate lab values necessary to 

provide optimal patient care (follow trends). 

 Formulate a dynamic plan of care for the critically 

ill/injured patient.  

 List  5 components of the primary survey as they 

relate to assessment of the patient. 

 Define shock.  

 Delineate the six major causes or types of shock. 

 



 Define damage control surgery.  

 Define and discuss damage control resuscitation 

 Describe the three stages of damage control 

surgery.  

 Name at least 5 basic rules of trauma. 

 Discuss the definitive management a trauma 

patient’s airway. Include a brief description of the 

necessary steps and how many people are 

required to safely accomplish them.  



 Trauma, whether caused by unintentional or 

intentional injury, is the leading cause of death in 

the USA from birth to 44 years of age (CDC 2006). 

 160,000 deaths/year, 340,000 permanently 

disabled, $107 billion/year in medical fees, 

hospitalization, and lost wages. 

 Assaults/GSW’s cost on average $40,000 per pt. 

(70% not insured) at the WFSTC. 

 



 A structural alteration or physical imbalance 

brought about by acute exposure to mechanical, 

thermal, electrical or chemical energy. At times, 

the trauma can be caused by and lack of heat, 

food , water , or O2. 

 In cases of blunt and penetrating trauma, a 

transfer of energy leads to the ultimate damage 

produced to the victim. 

 The precipitating cause of the traumatic injury is 

typically referred to as the mechanism of injury. 

 



 Each year the STC admits about 8000 pts. 

 72% are male, 28% are female. 

 Statistics: 
◦ 42% MVC (about 34% did not use a seatbelt);  

◦ 5% MCC (90% did not wear a helmet);  

◦ 6% Pedestrian struck; 

◦  17% Fall; 

◦  8% GSW; 

◦  8% Stabbed; 

◦ 84% Blunt Trauma; 

◦ 16% Penetrating  Trauma 

 

















 What is a mechanism of injury? 

 Why is it important to consider how a patient is 

injured? 

 What are the most common mechanisms of injury 

seen at the STC and in the US? 

 Does the mechanism of injury have an impact on 

how the patient is triaged and sent to a given 

facility for further work-up? 
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 ABC (Disability Exposure) (Reassess) This process is 

dynamic, not static (the primary survey). 

 Primary Survey/ Secondary Survey. 

 Work-up =standard tests (History, X-ray exams, 

Lab work, Physical exam…etc.). 

 Index of suspicion must be high, and based on 

presentation and mechanism. Why? 

 



 All patients should receive: 
◦ 100% 02 3 to 5 minutes with an effective mask fit. 

◦ Suction immediately available. 

◦ Cricoid pressure (for suspected full stomach). 

◦ In line stabilization (for suspected C-spine injury). 

◦ All appropriate airway equipment and pharmacologic 

agents available. 

◦ End tidal C02 confirmation. 

◦ How many people are required to safely manage the 

airway? 

 





Airway 

• Commitment to a “definitive” airway 

• Your first try is usually your best try 

• RSI is usually the rule 

• If it isn’t within 3 feet of you, it might as well 
be on the moon 

• If we can bag, we’re going to go, if we can’t 
bag, we’re going to go (push the relaxant) 

• The surgeon is your friend 

 



Definitive Airway Cpmtrol 
Rapid Sequence Induction, Inline w/ cricoid 

Preoxygenate Cricoid & inline 

Check etCO2, cricoid 
pressure 

Rapid DL no neck extension 



 The skillful and appropriate placement of an 

endotracheal tube is the best way to: 
◦ Ensure delivery of adequate oxygenation. 

◦ Ensure optimal ventilation. 

◦ Protect the lungs from aspiration. 

◦ Facilitate optimal resuscitation of the patient. 

Direct laryngoscopy with orotracheal intubation is the 

principle method used in acute trauma patients because 

of speed and technical advantages. (Wilson, Grande, & 

Hoyt Trauma 2007). 

 



 In the hands of experienced anesthesia, rapid 

sequence intubation followed by direct laryngoscopy is 

a remarkably effective approach to emergency airway 

management. An algorithm designed around this 

approach can achieve very high levels of success. 

 During the first hour after admission, 6088 patients 

required intubation, of whom 21 (0.3%) received a 

surgical airway. During the first 24 h, 10 more patients, 

for a total of 31, received a surgical airway, during 

approximately 32,000 attempts (0.1%).  
 
◦ Stephens CT, Kahntroff S, Dutton RP.  (2009, 866-72).   



 Rapid sequence induction(RSI) with in line 

cervical spine stabilization  is considered the gold 

standard in airway management in the acutely 

injured trauma patient. 

 Assisted ventilation (modified RSI) is frequently 

justified because trauma patients are often 

hypoxic and hypercapnic. 

 Following intubation, the ETT position must be 

confirmed with measurement of ETc02. 



 Inability to ventilate or intubate constitutes an 

emergency condition. Airway adjuncts such as the 

Glidescope and bougie are useful backup 

strategies to the standard direct laryngoscopy. 

 Adjuncts such as the LMA and the esophageal 

combitube are useful backup options to temporize 

until a definitive airway can be obtained. 

 A surgical airway (cricothyrotomy or tracheostomy 

must be considered when endotracheal intubation 

is deemed “impossible” ). 



 Treat all trauma airways as an unstable c-
spine and full stomach until proven otherwise 

 







 Various studies have noted less movement 
with the GlideScope and fiberoptic airway 
management techniques 

 Mean movement approx 11° with the 
Glidescope, and 14° with a standard 
Macintosh intubation. (a max of 19° vs 29°) 

 The light wand or trach light produces even 
less movement 

 Turkstra et al. (2005) Anesth Analg: 101(4) pp 910-915.  

 
Kill, et al. (2013) Videolaryngoscopy with glidescope reduces C 
spine movement. J Emerg Med: 44(4) pp 750-756.   









 Traumatic Shock is a state triggered by failure to 

deliver adequate O2 to the cells in the body. 

 Clinical indicators of shock include:  ↓LOC , ↓BP , 

↓UO, lactate and  ↑CRT 

 ↑HR, ↑acidosis, ↑O2 demand coupled with 

decreased 02 delivery produces ↑lactate 

 Cyanosis, pallor, and low or absent pulse ox.  

 



 A failure of adequate oxygen delivery or utilization 

at the cellular level, perpetuated by cellular and 

humoral responses.  

  Prolonged shock results in a cumulative “oxygen 

debt” and in disruption of end-organ integrity and 

homeostasis. (Dutton, 2006) 

 



 Cardiogenic:  Pump failure 

 Hemorrhagic:  Decreased fluid 

 Anemic:  Decreased O2 carrying 

 Neurogenic:  Loss of vascular tone 

 Toxic/Endotoxic/Anaphylaxis/Sepsis 

 Traumatic Shock:  Acute accident/injury.  Can be a 

combination of factors 



 Decreased O2 uptake by the lungs 

 Decreased O2 carrying capacity 

 Decreased vascular volume and tone 

 Decreased cardiac function (Causes can include: 

tension pneumo, tamponade, ischemia or 

contusion, decreased inotropic state, drugs, CNS 

injury and failure of cellular metabolism(sepsis). 

 



 Diminished blood pressure 

 Decreased mentation 

 Cyanosis, pallor, diaphoresis 

 Hypothermia/Hyperthermia 

 Decreased urine output 

 Absent pulse oximetry signal 
 



Novel Indices to Detect Shock 

• Shock Index 

– HR / SBP (>0.9) 

– Better indicator than hypotension alone 

• “ABC” 

– 4 parameters: penetrating mechanism, positive 
FAST, SBP < 90, HR > 120 

– 2 or more: 75% sensitive 86% specific for 
predicting massive transfusion 

Cocci MN, et al.  Emerg Med Clin North Am 2007; 25: 623-642. 
Nunez TC, et al.  J Trauma 2009; 66: 346-352. 



 Using a Sequential Organ Failure Assessment 
(SOFA) score and serum lactate levels 50 ICU 
patients were studied. It was concluded that: 
◦ An unfavorable outcome (worsening SOFA score) 

was 7 times more likely in a patient with abnormal 
peripheral perfusion (cool extremities)than in one 
with normal peripheral perfusion (CRT) 

◦ A patient with abnormal CRT was 5 times more 
likely to have hyperlactatemia than a patient with 
normal CRT    



Lima et al (2009) The prognostic value of the subjective 
assessment of peripheral perfusion in critically ill patients. Crit 
Care Med: 37(3) pp 934-938. 



 Tachycardia. 

 Vasoconstriction. 

 ↓Cardiac output. 

 Narrow pulse pressure. 

 ↓MAP. 

 ↓Blood flow. 

 Mounting metabolic debt leading to apoptosis 

(cellular death) and ultimately patient death. 



 I) Up to 15% of blood volume= anxiety. 

 II) Up to 30%= increased HR, normal BP, 

Increased RR,decreased UO, anxiety. 

 III) Up to 40%= Increased HR,RR, anxiety, 

confusion,decreased BP, oliguria. 

 IV) Greater than 40%= Increased HR,RR,  anuric, 

confusion leading to lethargy. 

 



Compensated Traumatic 

Shock (not an issue if 

homeostasis returned) 

Decompensated Traumatic 

Shock (Lack of perfusion 

builds a Debt of local cell 

damage that yields a toxic 

effect when perfusion 

restored) 

Sub-Acute Irreversible 

Shock=MSOF 

Acute Irreversible 

Shock=PPBBBOL 



Wilson (2007, 217) 



H 

MacGarty & Nott (2013) Disaster Medicine:  
A Case Based Approach: Springer-Verlag London.  





Sihler K C , Napolitano L M 

Chest 2009;136:1654-1667 





 The stages of traumatic shock are closely related 

to the body’s response to hemorrhage or 

inadequate perfusion. 

 Macrocirculatory response is mediated by the 

neuroendocrine system. 

 Microcirculatory responses will determine the 

overall patient outcome. 

 



 Prime trigger of neuroendocrine response to 

shock.  The tendency is to maintain perfusion to 

the heart and brain, at the expense of other 

tissues. 

 Kidneys and adrenal glands produce renin, 

angiotensin , aldosterone, cortisol, erythro- 

poientin, and catecholamines. 

 



 Initially, well maintained in early shock.  Lactate, 

free radicals and other factors are released from 

ischemic cell beds to act as negative inotropes. 

 The lungs tend to be a filter for the inflammatory 

by-products.  This can unfortunately lead to ARDS 

and MSOF. 

 



 The gut is one of the earliest organ systems 

altered by poor perfusion. 

 Glucose, nutritional status, and coagulation 

function can result from liver insult. 

 Skeletal muscles are a prime source of lactate and 

free radicals. 

 Sepsis is a result of the bodies altered immune 

system. 

 



 Volume resuscitation and blood/blood product 
transfusion is the mainstay of treatment for 
hemorrhagic shock.  

 Large bore IV access and rapid infusion systems 
are invaluable adjuncts in the early resuscitation 
stages. 

 Hypothermia worsens acid-base disorders, 
coagulopathies and myocardial function. Use fluid 
warmers, convection forced-air blankets, 
increased OR room temperature, and the like to 
combat this preventable problem.  
 





                                             Sihler K C , Napolitano L M Chest 2009;136:1654-1667 



Definition of massive hemorrhage 

• Loss of one blood volume over 24 

hours. 

• Loss of 50% blood volume over 3 

hours. 

• Loss of 150 mL per minute. 



Total blood volume for 70 kg adult 
 .07 x 70 kg = 4.9 liters. 

50% of total blood volume for 70 kg adult 
 .50 x 4.9 liters = 2.45 liters. 

40% of total blood volume for 70 kg adult 
 .40 x 4.9 liters = 1.96 liters. 

 

Note: An acute loss of 40% blood volume is immediately 
life threatening! 



 Trauma mortality 

• 40% related to failed hemorrhage control 
 Sauaia A, et al:  J Trauma 1995; 38:185-93. 

 Massive hemorrhage 

• 2nd cause of pre-hospital death 
 Mackenzie EJ, et al:  J Trauma 2000, pp. 21-39. 

The Problem 



 Of the injured who will die, 50% die before 

they reach a hospital. 

 Head injury is the major cause of death in the 

field and in the hospital. 

 Uncontrolled hemorrhage or MOF-related 

shock is the cause of death in about 40% of 

deaths. 

 About 20% of hemorrhagic deaths appear to 

have been potentially preventable.  

Potentially Preventable Injury 

Mortality 



 Chest. 

 Abdomen. 

 Retroperitoneum. 

 Soft Tissue Compartment. 

 External (“The Street”). 

Sources of Life-Threatening 

Hemorrhage 



Laboratory Evidence of  

Shock 

 

 Metabolic acidosis / base deficit 

 Elevated lactate 

 Anemia 

 Elevated osmolarity 

 {Coagulopathy} 

 

 



Mortality versus units of blood 

transfusion. 
 Average mortality 47% if more than 10 units. 

 Mortality 28% if received 10 to 19 units. 

 Mortality 65% if received 20 to 39 units. 

 Mortality 83% if received 40 or more units. 
                       Wilson WK, et al. Am Surg. 1987; 53:310-317. 

Mortality of Massive Transfusion 



 Mortality 22%   1 - 10 units. 

 Mortality 30% 11 - 20 units. 

 Mortality 50% 21 - 40 units. 

 Mortality 59% greater than 40 units*. 

 

      *One patient received 126 units RBC’s  

             and was discharged to home. 

 



 The goal of treatment is the rapid and effective 

return of an adequate blood volume.  Adequate 

return implies that body hemostasis, oxygen 

carrying capability, and oncotic pressure are 

returned to pre-insult levels and are maintained 

through-out the hospitalization period. 

 Metabolic demands must be met. 

 



Clinical Presentation:  

Hypovolemic shock and coagulopathy can lead to  

widespread cellular dysfunction and organ damage. The 

MTE will provide a guide for efficient and effective 

delivery of blood products for Trauma and other patients 

who meet criteria for massive transfusion. 

 

DEFINITION of  

MASSIVE TRANSFUSION EVENT (MTE):  



Criteria for activation of MTE 

1.Loss of Blood volume in the first hour of activation: 

• Adult patients requiring >4 units of RBCs 

• Pediatric Patients requiring >20 ml/kg of RBCs 

 

2.Loss of RBC units in the first 12 hours of 

resuscitation: 

• Adults using more than 10 units of RBCs 

• Pediatric patients using greater than 0.1 units/kg 

of RBCs 



Declaration of a Massive Transfusion Event (MTE) 
1. To assure availability of needed blood products in appropriate ratios for massive transfusion 

2. To assure appropriate and timely notification of the Blood Bank to allow them to prepare 

1 X SBP <90 within 10 minutes of admission 

OR 

2 X SBP <100 within 10 minutes of admission 

OR 

Unable to obtain blood pressure 

 

AND 

 

Penetrating torso trauma 

OR 

Positive FAST 

OR 

Obvious ongoing external blood loss 

OR 

Plans to take patient directly to OR 

 

EXCLUSION: Cardiac Arrest with no ROSC 

More than 2 units of uncrossmatched  

PRBC are being given 

 

Note: The first 2 units of uncrossed PRBCs are often 

given to “catch up” with blood loss that may not be 

ongoing.  Thawed group AB universal donor plasma is 

typically not needed in this situation unless there is  

obvious coagulopathy. Group AB plasma should be 

given with the next 2U of PRBC and in an equal ratio 

to PRBC thereafter if concern for ongoing hemorrhage 

Physician discretion 

TRU Tech/Charge RN  or OR RN calls the Blood Bank at 8-5630.   

Should state: 

1. We are declaring a Massive Transfusion Event 

2. Patient’s MRN and STC number and name, if known. 

3. Patient’s sex and approximate age 

4. Name of Physician in Charge (Trauma or Anesthesia Attending) 

Cross-match sample should be immediately “tubed” to the Blood Bank 

Once the sample is received and tested, the Blood Bank will immediately prepare: 

6 units of type-specific or compatible PRBC 

6 units of type-specific or compatible plasma 

1 bag of apheresis platelets (6 equivalent units) 

The TRU (OR) should send a Tech/Volunteer to the Blood Bank 

Type specific or compatible RBC’s and plasma should be ready within 30-45 minutes.  

DO NOT wait for all products if there is a delay in dispense 

The Blood Bank will continue to prepare: 

 

6 units of type-specific or compatible PRBC 

6 units of type-specific or compatible plasma 

1 bag of apheresis platelets (6 equivalent units) 

until informed that the MTE is terminated 

Once the need for massive transfusion is over, the TRU or OR calls the Blood Bank at 8-5630.   

Should state: 

1. We are ending the Massive Transfusion Event  

2. Patient’s MRN and STC number and name, if known. 

Final 2014 

Uncrossed matched 

group O PRBC and 

group AB plasma 

should be given until 

type-specific or 

compatible products 

are available. 

 

The completed “cards” 

should be sent to the 

Blood Bank as 

products are used. 

 

Please also call the 

Blood Bank with ANY 

use of O Rh-neg 

PRBC so it can be 

replaced 



 Expedite control of hemorrhage. 

 Limited crystalloid infusion. 

 BP  80 - 100 systolic. 

 Blood products early and often:  1:1:1. 

 Frequent lab studies (lactate, ionized Ca). 

 



1.   Minimize agent – effects of Volatile 

Anesthetics on CV system. 

2. Higher narcotic approach – why? 

 

We often have no idea how volume contracted a 

patient is CO= HR x SV.  Volatile Agents effect SV 

and afterload.  Narcotics primarily effect HR only.  

If we control for HR and BP drops then we can 

assume volume depletion. 



1. Supportive fluid resuscitation: 
◦ Avoid acute exsanguination. 

◦ Minimize risk of organ system failure. 

◦ Facilitate hemostasis. 

 

2. Preservation of homeostasis: 
◦ Temperature. 

◦ Pulmonary function. 



 BP  > 100 systolic 

 Cardiac output normal or high 

 Adequate Perfusion! 
◦ Lactate, base deficit. 

◦ Mixed venous oximetry. 

◦ New technology. 



 Damage control 
• Failure of standard methods. 

• Hypothermia and coagulopathy. 

• Acidosis and metabolic abnormalities. 

 Principles of damage control 
• Obtain surgical hemostasis. 

• Temporize hollow viscus injury. 

• Pack coagulopathic bleeding. 

• Resuscitate and correct hypothermia. 



Pre-hospital fluids (too 

much of  a good thing?) 



Prehospital Fluids 



Exposure 

• 34° C was the critical point at which enzyme activity slowed 

significantly, and at which significant alteration in platelet 

activity was seen. Fibrinolysis was not significantly affected at 

any of  the measured temperatures  
• Watts, Dorraine Day, et al. "Hypothermic coagulopathy in trauma: effect of  varying levels of  

hypothermia on enzyme speed, platelet function, and fibrinolytic activity." The Journal of  Trauma and 

Acute Care Surgery 44.5 (1998): 846-854. 

• Keeping pt warm 

• Warm blood products 

• Bair hugger type devices 

• Warm operating room 

 

 



Monitoring 

• Basic 

• Advanced 

• A line 

• CVP? 

• PPV- FloTrac 

• TEE 

 

• Labs- CBC, coags, lytes, 

ABGs 

• POC 

• Hemoque- Hgb 

• iStat- lytes/gases 

• ROTEM- coagulation 



Clotting Dynamics 



Trauma Associated Coagulopathy 

Hemorrhage 

 

Massive transfusion 

 

Hypothermia 

      Acidosis          Coagulopathy 

 



Lethal Triad 

Hypothermia Acidosis 

Coagulopathy 



More than the Lethal Trial 

Hess  JR, Brohi  K, Dutton  RP;  et al.  The 

coagulopathy of  trauma: a review of  mechanisms, J 

Trauma 2008 654 748-754. 



Early Management: Anesthesia 

1. Supportive fluid resuscitation: 

– Avoid acute exsanguination 

– Minimize risk of organ system failure 

– Facilitate hemostasis 

 

2. Preservation of homeostasis: 

– Temperature 

– Pulmonary function 



Adjuncts to Hemostasis 

• Damage control 

• Failure of standard methods 

• Hypothermia and coagulopathy 

• Acidosis and metabolic abnormalities 

• Principles of damage control 

• Obtain surgical hemostasis 

• Temporize hollow viscus injury 

• Pack coagulopathic bleeding 

• Resuscitate and correct hypothermia 



Damage Control Surgery (DCS) 

• To minimize the occurrence of:  Bleeding 

begets volume resuscitation begets more 

bleeding begets “lethal triad” begets death; 

Damage Control  has emerged 

• Acidosis◄►Hypothermia◄►Coagulopathy 

– DCS avoids extensive procedures on unstable patients, 

stabilizes potentially lethal problems at initial 

operation,  and applies staged surgery after successful 

initial resuscitation 

(Cirocchi R., et al. (2010) Damage control surgery for abdominal trauma. Cochrane database of systematic 

reviews . Issue 1 



Dutton, RP. Damage Control Anesthesia. Trauma Care.  

2005;15:197-201. 







Damage Control Resuscitation 

• In severely injured casualties DCR consists of 2 

parts and is initiated within minutes of facility 

arrival 

– Resuscitate to keep SBP approx 90 mm Hg (to 

prevent rebleeding from any recently clotted vessels) 

– Intravascular volume restoration using a 1:1 or 

1:2 ratio of FFP to PRBCs (minimize dilutional 

coagulopathy) 

– It is critical that major sources of blleding are 

addressed visa a vie Damage Control Surgery 

concepts 

 Holcomb JB., et al. (2007) Damage control resuscitation: Directly addressing 

the early coagulopathy of trauma. J Trauma. 62. 307-310. 



Resuscitation Strategies 

• Ratio based resuscitation 

• RBC:FFP:PLTs (currently 1:1:1) Ongoing studies will 

help guide this concept 

• Laboratory based resuscitation 

• Lab delays 

• Lost samples 

• Point of  Care 

• Coagulation con 

• centrates 

• ROTEM 



Component Therapy 

Dutton, R. P. (2012), Resuscitative strategies to maintain 

homeostasis during damage control surgery. Br J Surg, 99: 21–28. 

doi: 10.1002/bjs.7731 



Dilution Is Inevitable When  

Giving Blood Components 

• Whole blood 500 mL 

– Hct 38%–50% 

– Plts 150 K–400 K 

– Plasma coagulation 
factors = 100% 

 

• Components 

– 1 U PRBC = 335 mL with Hct 
55% 

– 1 U Plts = 50 mL with 5.5 x 
1010 Plts 

– 1 U plasma = 275 mL with 
80% coagulation activity 

Thus: 1 U PRBC + 1 U Plts + 1 U FFP = 660 mL with 

Hct 29%, Plts 88 K/µL, and coagulation activity 65%.   

FFP, fresh frozen plasma; Hct, hematocrit; PRBC, packed red blood cells. 



 Avoid the 5 H’s 
◦ hypoxia, 

◦ hyoventilation,  

◦ hypovolemia, 

◦ hypotension, 

◦ hypothermia. 

 Always practice universal precautions. 

 Intubate/protect the airway early with CHI,  airway 
trauma(blunt/penetrating, burns). 

 Remain suspicious(was anything missed?) 

 Do not forget the family/significant others (keep them 
informed and help them get support). 
 



 Always use the largest and shortest bore IV 

catheter possible(secure it well however, under 

pressure and poorly secured it might work its way 

out).One line is rarely enough. 

 A urinary catheter is a standard monitor for volume 

resuscitation (hematuria can be one of the most 

confirming signs of a transfusion reaction under 

general anesthesia). 

 

 



 Alert the Blood Bank early if a massive 

resuscitation is expected. 

 An extra pair or two of hands makes the 

resuscitation process much easier. 

 Consider cell salvage (if appropriate) and don’t 

forget to request a perfusionist and a Rapid 

infusion system (RIS) or an FMS 2000 or a level 1 

system (you must warm the blood products). 



 Track patient perfusion by sending ABG’s  and 

periodic Lactate levels. Track homeostasis by 

monitoring CBC’s, coags (TEG) and electrolytes. 

Track ionized calcium levels. Urine output can aid 

in assessment.  Note for respiratory variation in 

pulse ox and arterial waveforms. 

 If arterial pressure monitoring is employed, make 

sure the connection is tight and the pressure bag 

for flush has adequate flow. 

 

 



 Don’t  loose track of fluids administered. Stack 

bags on the floor, and fill out those blood product 

slips (after the case is over is better than not at 

all). 

 Universal precautions for all-(gloves, mask, and 

eye protection are mandatory). 

 Keep track of blood loss-watch for phantom 

suction.  Cell save as much as possible.   



 Combat hypothermia. Utilize Forced Air Warming 

Devices, Fluid Warmers, and warm the 

environment as much as possible. Cover all 

portions of body possible during surgery). 

 Try not to fall too far behind with your resuscitation 

efforts.  The surgeons can help by quickly 

repairing bleeders, and if all else fails pack the 

wound or clamp vessels and get ready to go off to 

Angio (damage control surgery). 

 



 A retrospective study looked at 3,286 trauma 
patient and found that: 
◦ Reactive thrombocytosis is a common finding in 

trauma patient in the ICU 

◦ It was associated with more severally injured 
patients and produced a higher rate of DVTs/ PEs 

◦ However, patients with higher platelet counts had 
significantly lower mortality rates and longer ICU 
and hospital stays than patients who did not have 
thrombocytosis 

 

Salim A., et al. (2009) What is the significance of thrombocytosis in 
patients with trauma? J Trauma. 66(5). 1349-1354. 



 The C-spine is never initially clear. 

 The stomach is always full. 

 Altered LOC is caused by a head injury. 

 The patient is always hypovolemic. 

 Partial airway obstruction may progress to 

complete obstruction. 

 The patient may already be premedicated. 
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Shock is defined physiologically as 
inadequate delivery of substrates and 
oxygen to meet the metabolic needs of 
the tissues. As cells are starved of 
oxygen and substrate, they can no 
longer sustain efficient aerobic oxygen 
production. Aerobic metabolism 
generates 36 ATP molecules per 
glucose molecule. As oxygen delivery 
(DO 2 ) is impaired, the cell must switch 
to the much less efficient anaerobic 
metabolic pathway, which generates 
only 2 ATP molecules per molecule of 
glucose, with resulting production and 
accumulation of lactic acid. (Adam J 
Schwarz, MD Emedicine 2009) 


