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TRAUMA CARE 
 
If the patient arrives intubated that simplifies things.  Quickly move the patient to the operating bed.  The patient came to us for an 
operation and not for anesthesia, per se.  Anesthesia is important, but the surgeons need to get to work as quickly as possible. 

 
If the patient is not intubated then the airway must be quickly secured.  If the patient is not intubated and stable, secure the airway 
expeditiously but safely.  If the patient is unstable the airway needs to be secured more quickly.  If the anatomy is normal a rapid 
sequence induction with cricoid pressure is indicated.  With no history of neck or head trauma, many patients still arrive with a 
cervical collar on.  In this situation, there is a low probability of neck injury.  Remove the anterior portion of the collar and proceed 
to rapid sequence induction with cricoid pressure and intubate with as little neck extension as is possible.  For patients where there is 
a likely neck injury the intubation method will depend on the patient’s hemodynamic stability.  Stable patients should be intubated 
awake (?fiber-optically).  Unstable patients will need rapid sequence induction with cricoid pressure and in-line neck stabilization.  
Each situation will need individual assessment and no one can dictate a priori how the intubation should proceed.  Don’t forget that 
an LMA may be useful for a failed intubation or an intubating LMA useful for intubation without having to extend the neck.  
Tracheostomy is an option in some cases. 

 
Quickly sort out the lines and the monitor cables.  The importance of knowing which lines are going where can 
not be overstated.  The IV lines are the patient’s most important assets. Don’t lose them accidentally in the 
move to the bed. 

 
If the patient is hypotensive, give vecuronium so that the patient stops moving and the surgeons can begin. If the patient has good 
blood pressure, give an induction dose of something and then the vecuronium.  The induction agent is not critical but the lower the 
blood pressure, the smaller the induction dose should be.  If the patient is stable after intubation, start an inhalation agent.  Start low 
and go up or down as indicated by the blood pressure. 

 
Tape the patient’s eyes closed. 

 
Trauma care IS volume resuscitation.  More often than not the patient will arrive with a trauma line in the groin or in a subclavian 
vein.  Even without a trauma line, two 18 or larger gauge antecubital IVs are usually adequate for volume resuscitation. In most 
cases we will not be able to give enough volume until the surgeons stop the bleeding.  We have NEVER overloaded an 
exsanguinating patient. 

 
One person should immediately begin to pump crystalloid and blood. 

 
A CENTRAL LINE IS NOT INDICATED NOR IS ONE NECESSARY. 

 
An arterial line is useful for monitoring the blood pressure and for labs that are important to guide management.  But, before placing 
an arterial line, stabilize the patient.  However, if the patient is deteriorating rapidly, then attempting an arterial line sooner and while 
the patient still has a pulse rather than later might be useful.  This is a judgment issue and is never a black and white call.  What is 
black and white in this situation is that the anesthesia resident with the most experience (or the attending) should attempt the arterial 
line.  An arterial line is a luxury that is not absolutely necessary to maintaining hemodynamic stability.  The insertion of an arterial 
line should never be a priority that distracts us from the real priority of volume resuscitation.  Venous blood quickly drawn by 
sticking a jugular vein, is a reasonable substitute for an arterial blood gas. 

 
Other things that need to be done while all of the above are being accomplished are: 

 
• BairHugger (hypothermia begets coagulopathy and increases the risk of infection) 
• Foley (if not already in) 
• OGT v. NGT 
• Antibiotics – usually cefazolin 
• Blood sample for type and cross match (if not obtained in the ER) 
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FLUID AND BLOOD PRODUCTS MANAGEMENT 
• The patients always come with normal saline (NS) hanging.  If there is time, take the NS down and hang Plasmalyte.  

If there isn’t time, finish the NS and thereafter hang Plasmalyte. Plasmalyte has no calcium in it and like NS it will not 
cause the blood to clot.  NS has too much chloride in it and giving large volumes of it drives the bicarbonate down 
(metabolic acidosis).  The surgeons track the bicarbonate as an indicator of adequate blood and fluid replacement.  
Large volumes of NS will keep the bicarbonate from rising even if the blood and fluid replacement has been adequate, 
causing a vicious cycle of NS, low bicarbonate, more NS given with more blood and no change in the bicarbonate. 

• The “massive transfusion protocol” may have already been activated by the trauma surgeon in the ER or while the 
patient is in route to the ER.  If massive transfusion protocol has not been activated and the attending anesthesiologist 
and attending surgeon concur, it can be activated at any time in the OR.  [Note: the massive transfusion protocol can 
be activated in an elective case where there is uncontrolled bleeding.]  The massive transfusion protocol flow sheet is 
shown below.  Once the protocol is activated, the blood bank will issue four units of O blood and will begin thawing 
four units of fresh frozen plasma (FFP).  A blood clot must go to the blood bank as soon as possible [two people must 
initial, date, and time the pink clot tube].  Usually this will be done in the ER, but if it is not because the patient 
bypassed the ER and was transported directly to the OR then the clot must be obtained in the OR and sent to the blood 
bank.  For ongoing transfusion needs, the blood bank will continue issuing 4 units of packed cells and 4 units of FFP 
at a time, as required.  After 12 units of PRBC and 8 units of FFP have been given a second clot must be sent to the 
blood bank. 

• Two people must check all of the blood.  The patient’s name and MRN (on the patient’s armband) must be the same as 
that on the blood slip.  The unit number and blood type on the unit of blood must be the same as on the slip attached to 
the bag of blood.  When you sign a blood slip your are confirming that the patient’s name and MRN is the same as on 
the blood slip and that the unit of blood matches the information on the blood slip.  [You can read on the blood slip 
what you are confirming by signing it.]  Hanging the wrong blood will likely kill the patient and result in the loss of 
your MD license. 

• In a rapidly evolving exsanguination, the first 8 units of blood will likely be type O.  After that the blood should be 
type specific and preferably typed and crossed matched.  One person should just keep pumping blood until the blood 
pressure normalizes and bleeding has stopped.  This is the life saving step in trauma care.  Familiarize yourself 
before hand with the Level One fluid warmer and pressure transfusion device (see below). 

• The first FFP units can be type AB.  After that the FFP units should be type specific and cross-matched. Note well: 
the supply of AB plasma is easily exhausted if we don't use type-specific plasma. 

• Cryoprecipitate and platelets should be given according to the fibrinogen level and platelet count. Monitor stat CBC, 
INR, PTT, and fibrinogen.  If the lab can not quickly provide these values, use the following guidelines for 
cryoprecipitate and platelet transfusions: 

• Cryoprecipitate: Ten units of cryoprecipitate should be given with blood units 15-20 
and with every additional 15 units of blood. 

• Platelets: Five units of platelets should be given with unit 10 and with every 10 additional units.  Call for the 
platelets when unit 10 is hung and then anticipate hangind another 5 units of platelets with unit 20, unit 30, etc. 

• If you find that you can not keep up with the blood loss, think about where you are pumping the blood.  It could be 
that the blood is not getting into the circulation.  Ask the surgeon to look around.  Blood pumped into the arms or 
groin may be leaking out of a large vein before it gets to the right atrium.  In this situation if you can not keep up and 
you are pumping all of the blood into the arms, switch to pumping into the groin and vice versa. 



MASSIVE TRANSFUSION PROTOCOL
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Trauma patient arrives in ED and is assessed for potential 
need ** for massive transfusion by the attending trauma 

surgeon
 

**Consider in 
‐Vascular injuries, 
‐Multiple ortho‐

injuries, 
Intraabdominal 
injuries with 

suspected bleeding 

CBC, INR/PTT,  
Fibrinogen, ABG 
and Ionized 

calcium is sent to 
lab immediately 
and every hour 

Blood Bank Releases
4 units PRBC 

Pt observed for ongoing need for 
blood products. 

*: After two blood bank releases 2nd 
clot is sent, hourly bloods are sent 
 : consider cryoprecipitate 

Yes *  No Continued observation 
Appropriate disposition: 

CT/OR/SICU 

GOAL:  
PT/PTT < 1.25X 
Platelet > 50,000 

Fibrinogen > 100 mg/dl 

Blood bank 
Prepares 4 units of FFP 

Starts type and crossmatch 

Blood Bank releases 
4 units of PRBC’s 
4 units of FFP

Blood bank 
prepares 
platelets

Pt observed for ongoing need for 
blood products. 

No

Yes * 

Blood bank releases 
4 units of PRBC’s 
4 units of FFP

Continue protocol as above until 
patient is adequately 

resuscitated. Protocol will be 
stopped by attending trauma 
surgeon when appropriate. 

Blood Bank calls ED 
when platelets are 
ready for retrieval. 

Activate  
Massive  

Transfusion  
Protocol

Blood Products 
ordered as needed 

per protocol 

Yes No

Runner delivers clot 
to blood bank. 

ABG is sent to lab 

Pt present 
Trauma expect. 
Before arrival 

On patient arrival 
Runner delivers 
clot to blood 

bank. ABG to Lab
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USING THE LEVEL-1. 
 
You can dilute a bag of packed red blood cells (prbc) quickly by following this diagram: 
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Once the prbc are diluted, you then use this diagram to transfuse them into the patient: 
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Trauma care should be damage control.  The patient needs to be stabilized and gotten out of the OR as soon as possible… 

 

TRAUMA CARE – DAMAGE CONTROL  
Philadelphia Doctor's Life-Saving Techniques Used on Overseas Battlefields Thursday, September 28, 

2006 
 

By Donald Snyder 
 
PHILADELPHIA; Thunder, followed by torrents of rain, punctuated the sultry night. An Imam with a multi-colored skullcap 
comforted a woman wearing a black burqua in the crowded waiting room of the emergency department. Her body was contorted 
in pain as she lurched forward, then fell backwards. 

 
Patients' children played in front of the soda machine. An announcement in the nearby surgical trauma department alerted the 
staff that an ambulance was bringing in a stabbing victim and was five minutes away. Eight members of the trauma team put on 
lead-lined smocks to protect themselves against any x- rays, purple latex gloves and a transparent plastic guard to keep blood 
from spraying into their eyes. 

 
Minutes later, a 24-year-old woman was brought in. Her blood-soaked sheet was tossed on the floor. She squirmed in pain from 
stab wounds to the face and back and fitfully tried to remove the oxygen mask. She babbled incoherently as the head trauma 
surgeon examined her body carefully with a pocket flashlight to find all the punctures. This bloody tableau provides a glimpse into 
a city torn by escalating violence. 

 
This is not Baghdad. This is the emergency department at the Hospital of the University of Pennsylvania in 
Philadelphia. The City of Brotherly Love's per capita murder rate last year was the highest of the nation's 
10 largest cities, and the rate this year is running ahead of last year. 

 
The chief of trauma, Dr. C. William Schwab, and his surgical team have saved the lives of many victims of violence in the city. But, 
thousands of miles away, his techniques have also saved the lives of many American soldiers in Iraq and Afghanistan, because 
Schwab was instrumental in their surgeons' training. 

 
To stabilize victims of gun violence in Philadelphia, Schwab pioneered shorter surgeries called "damage control," which sharply 
reduce blood loss and the risk of further trauma. Marathon operations that were once common often led to complications and 
death. 

 
Dr. John Pryor, who is a major in the Army reserves and is a partner of Schwab, was trained by Schwab and served in Iraq for 
four months this year. 

 
"The techniques that Dr. Schwab developed; namely damage control; have probably done more to save lives with critically ill 
patients than any other technique," Pryor said in a phone interview. "I applied those techniques to our soldiers in Iraq." 

 
Soldiers are often treated at forward field hospitals as quickly as 20 minutes after they are wounded. 

 
"Surgeons clamp the blood vessels and pack the wounds to stop the bleeding and then send the wounded by helicopter to a hospital 
in Baghdad, where a second operation will take place once the patient is sufficiently stabilized," said Pryor. "Staging a series of 
shorter operations enables the patient to recover between operations, and that's why more soldiers have survived this war than 
previous ones." 

 
The U.S. military assigns Army surgeons to train with Schwab and his team before they go to Iraq and Afghanistan. 
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"The military sends its surgeons to inner cities to learn about trauma surgery because we have so much experience dealing with 
multiple gunshot wounds every day," Schwab said sadly. "We can prepare Army surgeons for what they will face on the 
battlefield. 

 
"The only reason I don't get depressed seeing all these gunshot wounds daily is because we learn so much from this carnage that 
we can use it to teach American military surgeons bound for Iraq." 

 
Intervention From the 'Deadly Path' 

 
Schwab's achievements have received international recognition. Doctors from around the world come to 
Philadelphia to observe his treatment of gunshot wounds. 

 
"We send our doctors to study with Dr. Schwab and his team because it's the best place in the United States to learn trauma surgery 
and save lives," declared Dr. Sten Lennquist, a Swedish surgeon and editor of International Disaster Medicine Journal. He selected 
the hospital in Philadelphia to train Swedish trauma surgeons. 

 
A group of Swedish surgeons visited Schwab's trauma center in March to learn how to better treat gunshot injuries they rarely see. 
One of the Swedes said he saw just one shooting injury in his 15-year career. In contrast, 317 people were shot in Philadelphia 
during the first two-and-a-half months of this year, at about the time the Swedish doctors arrived. 

 
Schwab is a slightly built man with an eager smile and boundless optimism, despite seeing so many shattered young bodies in the 
trauma bay. He and Dr. Therese Richmond, an associate professor of nursing, created the Firearm and Injury Prevention Center at 
Penn (FICAP) to develop strategies to combat 
homicide and suicide. 

 
Leading a team of more than a dozen researchers, Schwab and Richmond are examining the connections between the lives people 
lead, where they live and the bullets that will maim or kill them. The team is charting the journey people go through from being 
safe to being shot. 

 
"We're trying to find intervention points where we can get people off  that deadly path," Richmond said. FICAP opposes gun 
violence, not guns; the group's studies show that young people who are exposed to violence are twice as likely to be violent as 
those who did not have similar experiences. FICAP has helped to develop the National Violent Death Reporting System that is now 
funded in 17 states to study patterns and risk factors. Researchers have identified the need to better address firearm suicide in more 
rural areas and better identify those most vulnerable. They are also assiduously studying the role of alcohol in firearm injury. 

 
Schwab is guided by his belief that everyone has an obligation to make the world a better place. 

 
"Our job in this world is to make it better for our fellow man and the next generation," he said. "I was raised to believe that if 
you were given gifts, like a good family and a good education, you have to give back to the society more than you took." 




