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The Trauma Team: From
Prehospital Through the ED




Objectives

At the conclusion of this presentation the participant will be able to:

« Describe the differences between Prehospital EMS and the Emergency
Department (ED) environments

« Describe basic prehospital EMS operations

« Describe basic prehospital EMS care abilities

« Describe prehospital EMS to Trauma ED handoff
 Describe Trauma ED operations

« Recognize signs of trouble in the “fresh” trauma patient

« Describe evidence-based practice changes/controversies in prehospital
and ED trauma care

« Explain tips to provide the best patient care
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According to the CDC, the 2018 top injury related deaths included:
Unintentional injury
Vehicle Accidents
Poisonings
Drownings
Suicide
Homicide

Millions of people across the United States and the World seek treatment for trauma related injuries annually. 

Violence can result in serious injuries and even death but may also lead to other significant mental and physical health consequences such as depression and anxiety, pregnancy complications, and even chronic diseases such as diabetes and heart disease. 




Underlying Principles

* The success of a trauma resuscitation is only as good as its
team which includes providers from the prehospital
environment through the ED Trauma Team

 Readiness, hyper-vigilance, consistent organization and clear-
cut communication produces effective outcomes

* Practice makes perfect

* A proficient trauma team cannot function without a “skilled”
team leader!
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Trauma is messy, unplanned, and anxiety producing. 

The effectiveness of the resuscitation depends on the experience of the individual team members, as well as a team leader with effective communication skills, leadership skills, and experience.


Side by Side Comparison

PREHOSPITAL EMS EMERGENCY DEPARTMENT
* Protocol driven based on * Physician/Provider driven
Initial assessment based on in-depth
» Emphasis on rapid assessment
transport  Emphasis on treatment
 Limited resources and resuscitation

« Vast resource availability
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This is a generalized and watered down, side by side, comparison of Prehospital EMS vs Emergency Department. 

Prehospital Emergency Medical Services (EMS) providers operate from defined protocols instituted at state, local, and organizational levels. The protocols are based on the findings from an initial patient assessment. A great emphasis is driven into EMS providers for rapid transport to the closest, most appropriate, hospital. EMS often operates in less then ideal environments with limited resources available.


ED trauma team resuscitation principles are taught via various courses sponsored by the American College of Surgeons Committee on Trauma, the Emergency Nurses Association, and the Society of Trauma Nurses. While the principles are, for the majority, consistent, different physicians/providers may provide treatments and resuscitation in varying ways. Within the hospital, the Trauma Team as a whole has a great number of resources including personnel and equipment, as well as imaging, pharmacy, respiratory, and surgical services. 
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This is the typical flow pattern for EMS Prehospital Operations.


EMS Opératiénq, , .h

« Calls can be made any - «{
timeframe after a
traumatic event occurs

 Dispatch centers are
responsible for
activating resources
based on the
information they
receive

 Travel to the scene can
take extended time

/
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911 Activation
911 may be activated seconds, minutes, hours, or longer after a trauma occurs
Dispatch centers, often operated at the county or municipal level, activate available EMS, Fire, and Law Enforcement services.
The resources activated are based on the report received by the dispatch center.
Response can be via ground and/or air.
Distance, weather, traffic, and any other number of factors may increase the amount of time it can take for EMS to arrive.
Some agencies can travel an hour or more, even with lights and sirens.


EMS Operations

* Preparations made based EMS
on information from Response
dispatch center

« Air/MedEvac may be put
on standby or launched

paramount Critical (Red) Simple Fundamental Complex

o - Emergent Simple Fundamental
V_arylng levels of care (Yollom)
within the EMS System Low (Green) Simple

Complex/Fundamental/Simple represent the depth of knowledge and skill each
level of provider has for a particular acuity patient.
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Enroute, responders will mentally prepare and communicate with each other anticipated needs based on information received from dispatch.

Air/MedEvac services may be put on standby in a ready-to-go state or may be launched. If put on standby, responders on scene can request that the MedEvac team launches and responds.

Safety is key, even before arriving on scene. There’s a mantra within EMS that you can’t help the patient if you become a patient.

EMS providers have varying levels of certification which vary state to state and sometimes even differ between regions within a state.  A simplistic overview of the levels of care is provided below with information obtained from the National Highway Traffic Safety Administration, the Federal organization that guides EMS standards.

The next slides explain the levels of care in detail.



Levels of Care

EMR EMT
« Simple lifesaving skills to « Basic, non-invasive,
provide immediate care to lifesaving care
critical patients  Basic equipment and basic
« Limited equipment and education
education « Can transport
» Cannot transport « Comparable to an ED Tech
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Emergency Medical Responder (EMR)
Simple lifesaving skills to provide immediate care to critical patients. 
Limited equipment and education. 
Cannot transport. 
Emergency Medical Technician (EMT) 
Basic, non-invasive, lifesaving care.
Basic equipment and basic education. 
Can transport.
Comparable to an ED Tech.



Levels of Care

AEMT

EMT-P

Minimally invasive, low risk
skills, lifesaving care

Placement of airways

I\V/IO access with limited
medication administration

Enhanced equipment and
advanced education

Can transport

Highest level of prehospital
EMS care. Invasive skills with
critical care level treatments

High level equipment with
extensive education building
on the foundation of lower-
level skills

Can transport via ground and
air
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Advanced EMT (AEMT) 
Minimally invasive, low risk skills, lifesaving care.
Placement of airways that do not go into the trachea.
IV/IO access with limited medication administration.
Enhanced equipment and advanced education building on EMT skills.
Can transport.
Comparable to an ED LPN.
Paramedic (EMT-P)
Highest level of prehospital EMS care. Invasive skills with critical care level treatments.
Intubation (RSI), Cricothyrotomy, Lung Decompression, CPAP/BiPAP
IV/IO Placement. Central Catheter Access.
Medication administration, including narcotics and paralytics.
Blood product administration
12-lead ECG and full ACLS Cardiac Care 
High level equipment with extensive education building on the foundation of lower-level skills.
Can transport via ground and air.
Comparable to an ED RN.




Levels of Care

Prehospital Hospital Providers
* RNs

 Advanced practitioners

* Physicians

(L-R) Dr. Stephan Russ, associate chief of staff for Vanderbilt University Medical Center and associate
professor of Emergency Medicine, recently spent the day and flew with LifeFlight 3 (Clarksville) Nurses
Jessica VanMeter, DNP, and Tony Smith, DNP
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Prehospital Hospital Providers
Registered Nurses, Advanced Practitioners, and Physicians that operate in the prehospital environment. Most often on adult, pediatric and neonatal critical care transport teams or on flight crews.

There are emergency medicine residents at approximately 70 programs in the country who climb aboard helicopters to learn about caring for patients in the air. 

Flight crew configurations also vary, with the most common team composed of a nurse and paramedic. Less common configurations include nurse/nurse, paramedic/paramedic, nurse/respiratory therapist, and combinations that include a flight physician. 

Physician presence as part of the flight crew is relatively rare in the United States but is often the standard internationally. These physicians can offer real-time medical direction in addition to an expanded skill set. For crews without a flight physician, real-time medical direction can be challenging as communication via cell phones is often prohibited in flight, making protocols and training even more important.


Varies state by state.
Information for local protocols in your area are typically available through basic internet searches.



EMS Operations

« 3Scene size up
* Need for additional resources

* Primary Assessment of the
patient

* Treatment of life-threatening
injuries
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The initial assessment on the scene of a trauma begins with a scene size up. This is a rapid assessment of the scene to quickly identify any dangers that may be posed to the EMS providers. These dangers can include weapons, crowds, traffic, electrical wires, debris, or even locations that may require special training to access like confined spaces or crushed vehicles. The scene size up will also include a rapid evaluation for the potential cause of the trauma with an emphasis on anticipated injuries. If the mechanism of the trauma indicates concern for cervical spine injury all further assessments and treatments will ensure that C-Spine stabilization is maintained. 

If there is an anticipated need for additional resources, they will most likely be activated at this time. This may include the fire department, rescue teams, law enforcement, traffic control, Air/MedEvac, and even specialty teams from a local trauma center.

If it is safe to enter the scene a primary assessment is performed on the patient. This assessment focuses on the ABCs – Airway, Breathing, Circulation – and immediate treatments to correct any life-threatening injuries to the ABCs. Treatments will be provided, via state protocols, based on the level of care of the EMS providers on scene. Some EMS agencies are putting an increased focus on treating gross hemorrhage prior to addressing airway and breathing concerns, thus, these agencies treat C-A-B versus A-B-C.




EMS Operations

Symptoms
Vital Signs

SAMPLE Assessment
«  Symptoms

* Allergies
 Medications

« Past Medical History

« Last Oral Intake

« Events
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After the ABCs have been addressed, a secondary assessment is performed. This secondary assessment includes vital signs and a SAMPLE assessment. SAMPLE stands for Symptoms, Allergies, Medications, Past medical history, Last oral intake, Events preceding the emergency.

Each state has EMS protocols for the prehospital care of Trauma Patients. What are the protocols in your state? A simple internet search will help you find them.



« Trauma Criteria
e Spinal Stabilization
e Reassessment

e Destination &
Notification

 On Scene Delays
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During the patient assessments and treatment, the patient and mechanism of injury will be evaluated to determine if the patient meets trauma criteria based on state protocols. 
Reassessment of the treatments provided during the initial assessment will be conducted to verify that they are still effective. Advanced treatments and assessments may be performed such as 12-lead ECGs, vascular access, medication administration, and intubation. However, NO treatment shall delay the transport of the patient. 
The trauma level of the patient will determine the destination of the patient as well as route of travel. If air transport has not been activated yet, and is an option for the patient, it will be activated at this time.
Notification:
EMS providers are encouraged to provide early notification to the anticipated receiving facility. This is not always possible as an EMS provider’s primary focus is on the care of the patient.
When early communication is established, follow-up communication will most likely occur to provide additional information and updates on the patient’s condition and ETA once transport has begun. 
Initial notification may come from a lower-level provider or a regional dispatch center. In both scenarios, the person communicating  is simply passing on the limited information they have and may be unable to answer additional questions.



Delay at the Scene
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On scene, there can be any number of factors contributing to delays in treatment and transport for the patient. These can include: weather, extrication from a crumpled vehicle, decontamination from hazardous materials, access to the scene through traffic, waiting for utilities to be shut off, law enforcement locating an active shooter, etc. 



Maintain C-spine/Open Airway

While sizing up the scene
the prehospital provider
determines if there is a
reason to maintain
C-spine on their patient
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Considerations for C-Spine immobilization may include:
Any patient meeting major trauma criteria
Fall from sitting or standing with a strike to the head
Fall from above ground level
Motor vehicle accident
Trauma where the victim was thrown ex. Car vs pedestrian, motorcycle, explosion, horse, etc.
Lightning or high voltage electrocution
Swimming, diving, near drowning
Unconscious
Paralysis

With a traumatic mechanism of injury or evidence of blunt trauma Pennsylvania EMS Protocol requires rigid cervical collar applied if any of the following are present:
Spine pain/tenderness or anatomic deformity to the neck or back
Any altered mental status or GCS<15
Signs of intoxication via alcohol or drugs
Presence of distracting injuries (severe pain from long bone fracture)
Neurological deficit after trauma (numbness/weakness within extremities)

If ambulatory, C-Collar is applied, patient ambulates to the stretcher and is transported supine. (Minimal head elevation if difficulty breathing when supine)
If nonambulatory, C-Collar and backboard/scoop/etc. are utilized for patient transport. 


If a Trauma patient walks into your ED, what are the indications for you to apply a C-Collar?




Immobilization Criteria

1. Altered Mental Status for any reason, including possible intoxication from alcohol or drugs
(GCS < 15 or AVPU other than A)

Complaint of neck and/or spine pain or tenderness

Weakness, tingling, or numbness of the trunk or extremities at any time since the injury
Deformity of the spine not present prior to this incident

Distracting injury or circumstances (i.e. anything producing an unreliable physical exam or
history)

Al L

High risk mechanisms of injury associated with unstable spinal injuries include, but are not
limited to:

* Axial load (i.e. diving injury, spearing tackle)

* High speed motorized vehicle crashes or rollover

* Falls greater than standing height
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Who gets a c-collar?   
This is the New York State protocol.  
Note that this protocol is for awake and stable adult and pediatric patients NOT meeting Major Trauma Criteria.
If patient meets the major trauma criteria, they automatically get a c-collar. See next slide.


More information on this protocol can be found at the following link: https://www.health.ny.gov/professionals/ems/spinal/docs/spinal_protocol.pdf 
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Major Trauma Criteria

GCS <13

Respiratory rate is < 10 or > 29
Pulse rate <50 or > 120
Systolic BP < 90 mmHg

Penetrating injuries to head, neck, torso or
proximal extremities

Two or more suspected proximal long bone
fractures

Suspected flail chest

Suspected spinal cord injury or limb
paralysis

Amputation (except digits)
Suspected pelvic fracture

Open or depressed skull fracture

Ejection/ partial ejection from vehicle
Death in the same compartment
Extrication time in excess of 20 minutes

Vehicle collision resulting in 12 inches of
intrusion in to the passenger
compartment

Motorcycle crash > 20 MPH or with
separation of rider from motorcycle
Falls from greater than 20 feet

Vehicle rollover (90 degree vehicle
rotation or more) with unrestrained
passenger

Venhicle vs. pedestrian or bicycle
collision above 5 MPH
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For the purpose of this protocol, major trauma is present if the patient’s physical findings or the mechanism of injury meets any one of the following criteria:

Above patients automatically get a c-collar.


Pennsylvania Trauma Patient Destination Criteria

Physiologic Criteria:

* Patient does not follow commands (GCS Moto < 5)
 Hypotension, even a single episode (SBP < 90 mmHg)
* Respiratory rate < 10 or > 29 breaths/minute or need for CATEGORY 1 TRAUMA

ventilator support (< 20 in age < 1 year) Requires immediate transport to a trauma

center (Level 1 or 2), if within 45 minutes
Otherwise, transport to a Level 3
(preferred) or Level 4 trauma center if

Anatomic Criteria:
* Penetrating injury to head, neck, torso, and extremities | YES

proximal to elbow or knee (unless obviously superficial)
e Chest wall instability or deformity (for example, flail

v

patient can arrive at the Level 3 or Level 4
center within 45 minutes or before an air

h . !
chest) . ambulance can arrive to the patient’s
 Two or more proximal lone-bone (humerus or femur) location

fractures

Notify Trauma Center ASAP (including

* Crushed/degloved/mangled or pulseless extremity category and ETA)

* Amputation proximal to wrist or ankle
* Pelvis fractures
e Paralysis (spinal cord injury)
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The next three slides are based on the Pennsylvania EMS Trauma Patient Designation Criteria flowchart.

More information on the gold standard of trauma care and treatment can be found at the following resource: American College of Surgeons Committee on Trauma (2012). Advanced Trauma Life Support, ATLS Student Course Manual, 9th ed. Chicago, American College of Surgeons.



Pennsylvania Trauma Patient Destination Criteria

Mechanism of Injury:
* Falls

e Adult: > 20 feet (one story = 10 feet)

e Children: > 10 feet or 2-3 x height of child
* High Risk Auto Crash

* Passenger compartment intrusion, including roof: > 12 in.

occupant site or > 18 in. into compartment at any site
* Ejection (partial or complete) from automobile
* Death in same passenger compartment
* Auto v. pedestrian/bicyclist thrown, run over, or significant
(> 20 mph) impact
* Motorcycle crash > 20 mph

Other factors combined with traumatic injuries:
* Older Adults: SBP < 110 may indicate shock after age 65
* Anticoagulants or bleeding disorder
*  Burns with trauma mechanism
*  Pregnancy (> 20 weeks)
* Finger amputation

YES

CATEGORY 2 TRAUMA
EITHER:
Contact Medical Command at closest
Trauma Center (Level 1, 2, or 3) for
authorization for air medical transport if
needed.

OR
Transport by ground to closest Trauma
Center (Level 1, 2, or 3) (if within 45
minutes)
Otherwise, transport to closest Level 4
Trauma Center (if within 45 minutes)
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Pennsylvania Trauma Patient Destination Criteria

CATEGORY 3 TRAUMA
TRANSPORT TO CLOSEST APPROPRIATE
RECEIVING FACILITY:

* Frequently reassess for Category 1 or 2
criteria

* Contact medical command, if doubt
about appropriate destination
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General Trauma Guidelines

Trauma Alert

FrtEe Scene Time

Vascular
Access & Fluid
Administration

Destination
Protocols
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Prehospital protocols frequently also have general guidelines specifically for trauma patients.
For example, the Greater Broward County EMS in Florida has some general guidelines along with specific protocols:
The initial assessment of the trauma patient should include determination of trauma alert criteria 
When Trauma Alert criteria are met, scene time should be limited as much as possible (e.g., 10 minutes) and the patient should be expeditiously transported to a trauma center.
DO NOT DELAY TRANSPORT TO ESTABLISH INTRAVASCULAR ACCESS or bandage and splint every injury. Priority should be given to airway management and rapid preparation for transport (e.g., full immobilization on a backboard) and control of gross hemorrhage.
If a vascular access is obtained and hypovolemia is suspected (e.g., the patient shows signs and symptoms of shock, such as systolic BP less than 90 mm Hg), a fluid challenge of 1-2 L (20 mL/kg) may be administered until a systolic BP of 90 mm Hg is maintained. If the patient is still in shock after receiving 2 L of fluid, an additional 1 L of fluid may be administered (maximum total fluid administration = 3 L).
However, administration of large volumes of IV fluids has been found to be deleterious to the survival of patients with uncontrolled hemorrhage, internally or externally. Consult with the lead healthcare provider prior to the administration of large volumes of IV fluids when the transport time is relatively short (e.g., less than 20 minutes).



2011 CDC GUIDELINES

Physiologic Highest Level of Care
Criteria (Level 1 or 2 Trauma Center)

Highoil:VII?']C'B?nism Highest Level of Care
IndiceJ]tioyn (Level 1 or 2 Trauma Center)
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Physiologic Criteria that send the patient to the highest level of care within the defined trauma system (Level 1 / 2 Trauma Center)
Glasgow Coma Scale –less than or equal to 13
Systolic Blood Pressure (mmHg) – less than 90   Note that information of episodic hypotension is critical and may be a marker of considerable injury.
Respiratory Rate –less than 10 or greater than 29, or need for ventilatory support   (Respiratory rate less than 20 in infant aged less than 1 year)

Mechanism of Injury that sends the patient to the highest level of care within the defined trauma system (Level 1 / 2 Trauma Center)
 All penetrating injuries to head, neck, torso, and extremities proximal to elbow or knee 
 Chest wall instability or deformity (e.g. flail chest) 
 Two or more proximal long-bone fractures 
 Crushed, degloved, mangled, or pulseless extremity
 Amputation proximal to wrist or ankle 
 Pelvic fractures 
 Open or depressed skull fracture 
 Paralysis




2011 CDC Guidelines

Mechg‘gvf;% of Closest Trauma Center
Injury (regardless of level of care)

Special Patient
or System Possibly to a Trauma Center
Considerations
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Mechanism of Injury criteria that sends the patient to any trauma center (need not be a Level 1 Trauma Center)
 Falls -Adults: >20 feet (one story is equal to 10 feet) -Children: >10 feet or two or three times the height of the child 
 High-risk auto crash -Intrusion, including roof: >12 inches occupant site; >18 inches any site -Ejection (partial or complete) from automobile -Death in same passenger compartment -Vehicle telemetry data consistent with a high risk of injury 
 Auto vs. pedestrian/bicyclist thrown, run over, or with significant (>20 mph) impact 
 Motorcycle crash >20 mph  

Special Patient or System considerations
 Older Adults -Risk of injury/death increases after age 55 years -SBP <110 may represent shock after age 65 -Low impact mechanisms (e.g. ground level falls) may result in severe injury 
 Children -Should be triaged preferentially to pediatric capable trauma centers 
 Anticoagulants and bleeding disorders -Patients with head injury are at high risk for rapid deterioration 
 Bums -Without other trauma mechanism: triage to burn facility -With trauma mechanism: triage to trauma center 
 Pregnancy >20 weeks 
 EMS provider judgment



EMS Operations

Time to Transport:

* 10 minutes or less
If not entrapped

o« 20 minutes or less
iIf entrapped

Reasons to delay
transport

 Very few
Enroute Treatments
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TIMES TO TRANSPORT
Typical goals for the transport of trauma patients are 10 minutes or less if not entrapped and 20 minutes or less if entrapped. If a patient requires extrication prior to transport, EMS will perform the initial assessment and treatments to stabilize the patient as best as possible. In some situations, the EMS provider may remain with the patient throughout the extrication, in others, it may not be safe to do so. Regardless, the EMS provider will work closely with the fire department rescue teams to ensure the patient is safe at all times. In situations where extrication is expected to take greater then 20 minutes, additional resources such as Air/MedEvac or a specialty field surgical team may be requested from a nearby trauma center. These resources often have a wider scope of practice in the care they can provide to the patient versus typical ground EMS units. 

ACCEPTABLE DELAYS
Once the patient is no longer entrapped, there are very few reasons for transport to be delayed. One example would be the need for a surgical airway. A procedure that is inherently risky in the field and prohibitively riskier while in motion. 

ENROUTE TREATMENTS
Advanced airway placement and intravascular access can be established enroute. However, in many cases, simple airway adjuncts or supraglottic airways allow adequate ventilation and oxygenation and intraosseous access is an easy to perform skill while moving and provides vascular access that is equivalent to a central line when properly placed. 

Photo is from personal collection.


EMS Operations

Arriving in the Trauma
Bay

Giving Report
Assisting with Care
Decon & Resupply
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Arriving in the Trauma Bay
The trauma bay environment differs from facility to facility and sometimes even shift to shift. 
Arriving to the Trauma Bay can be an anxiety inducing event for even the most skilled of EMS providers.
During this time, it is very common for providers to question the treatments that they provided to their patients and to second guess themselves.
Additional anxiety results from the receiving Trauma Team and their demeanor towards EMS.
Ideally, EMS providers will have all cables, wires, and tubing for vital sign monitoring minimized or disconnected upon arriving to the trauma bay. That said, it is very much appreciated that the effort is made by the receiving trauma team to not cut, rip, or destroy EMS equipment. Doing so can be costly for an EMS organization and can place an ambulance out of service for hours to days until replacement equipment can be obtained.

Giving Report
EMS providers are taught that report in the trauma bay is to be short and to the point. 
Report is to be delivered so that all can hear it. 
Questions ideally should wait until the EMS provider has completed the report. 
Not all questions may be able to be answered.

Assisting with Care
EMS providers may typically remain to assist with care if necessary and requested.
Some EMS providers may request to remain in the trauma bay through immediate procedures and imaging. If it is safe and acceptable for them to do so, provide them with simple guidance and an out of the way area to stand. 

Decon & Resupply
After even the most basic of traumas, EMS equipment has to be decontaminated and resupply performed. 
This process can take 15 minutes, or it can take 2 hours. 
Just because EMS has left the trauma bay does not mean they are right back in service. 

Photo from personal collection.



Prehospital Care - Challenges
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EMS providers do not have the luxury of working in the well lit, climate controlled, well staffed, adequately equipped environment that is the Trauma Bay. There are many challenges that EMS providers experience and have to overcome to be able to deliver the best possible care to their patient. Without prehospital experience, many ED nurses will undervalue the care provided to a trauma patient prior to arriving in the bay simply because they don’t understand the challenges that EMS providers face on the scene of a call. 

Environment at the call
Calls can happen anywhere at any time. 
Hot/cold, wet/dry, inside/outside, farm/city, day/night
Space on scene may be constrained or wide open
Small apartment bathroom
Hoarding conditions in a residence
Wide open gymnasium
Access to the scene may be difficult
Deep in the forest or off a trail
Downed trees blocking the road after a storm
In a ravine or quarry
Transport
The back of an ambulance, while moving, is not an easy place to perform critical care on a critical patient.
Skills to provide this care are developed over time.

Photo from personal collection.



Prehospital Care Challenges

EMS services deemed essential in only 11 states
Unlike fire and police departments, EMS agencies are not considered an essential, or required, service in
more than half of the country.

. EMS is essential

EMS is not essential

Equipment

Personnel experience
Protocol limitations
Unexpected events

HI"

https://www.nbcnews.com/health/health-care/there-s-shortage-volunteer-ems-workers-ambulances-rural-america-n1068556
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Equipment
The equipment an ambulance crew has is limited to what is on the ambulance. 
No option for someone to run to the supply room or the OR and grab a specific item.
Technology may not be the latest and greatest available.
Some equipment works better when stationary versus when moving. Ex. ECG machines
No X-Ray, CT, MRI. Ultrasound is becoming more popular, but still limited in its uses. 
Blood testing may be limited to a glucometer. Some agencies may offer point of care devices for basic lab tests. Ex. Chem-8, ABG, etc.

Personnel/Experience
Unlike fire and police departments, EMS agencies are not considered an essential, or required, service in more than half of the country.
Many small towns in much of the country have only volunteer EMS, with varying amounts of tax support and declining numbers of volunteers.
-   The best and most experienced provider is not always available.
Advanced levels of care may be requested but may not be available in a timely manner.
Ambulances typically operate with a crew of two people, sometimes three. Getting additional skilled providers is not always possible.
Critical trauma patients may have both crew members in the patient compartment with a fire fighter or police officer driving the ambulance.
But sometimes, it will be just one EMS provider with the patient while the other drives. 
This limits the number of tasks that can be performed at one time, so prioritization of the most critical for sustaining life occurs.

Protocol Limitations
All EMS providers are limited by the protocols set out by their state and/or agencies.
Example: Pennsylvania does not allow a paramedic to perform a rapid sequence intubation with paralytics unless they are flight certified and associated with a flight agency. Intubation can be performed by the paramedic with sedation only. 
Medication administration is limited to a set list. 
Blood products may be off limits.
Example: Pennsylvania ground providers cannot administer blood products. This is limited to providers who are flight certified and associated with a flight agency.
Protocols may require that contact with Medical Command at the trauma facility be made via radio or phone prior to performing certain treatments. 

Unexpected Events
Just as in the hospital, any number of unexpected events can occur. The risk of this is even more so in the uncontrolled prehospital arena.
Unexpected events may alter the entire course of treatment for the trauma patient.
Example: While enroute to a trauma center, if a patient suffers a cardiac arrest, it may be in protocol that the ambulance divert from the trauma center and proceed to the nearest hospital. This could result in a trauma patient being taken to a small community hospital versus the nearby university level one trauma center.



Prehospital Care -
Ventilation
You Can (almost)
Always Bag
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When can you not ventilate a nonintubated patient with a BVM?  

Seizure?
Trauma to face?

Can you OVERventilate?  Absolutely, and it can be detrimental to the patient.   Always use an ETCO2 device to monitor exhaled CO2. 
Overventilation of a head injured patient can cause secondary hypoperfusion.
Overventilation of a shocky patient shifts the oxyhemoglobin dissociation curve to the left and hemoglobin holds on tighter to oxygen, making less available to the tissues.




Prehospital Care - Airway Adjuncts

“ .~ Combitube
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Based upon their treatment protocols, each ambulance carries a proscribed inventory of equipment to protect an airway. Additionally, they may have the ability to monitor the airway utilizing End Tidal Co2 detection. 

If patient needs airway support, all ambulances have the equipment and all level of providers can clear an airway, suction, apply oxygen, insert an oral or nasal airway, and use a Bag-Valve-Mask (BVM). 

Some more advanced providers are licensed to insert advanced supraglottic airways; LMA/iGel, King and Combitube. And Paramedics are licensed to insert endotracheal tubes (ETT). It is not uncommon for EMS providers to see the airway that they carefully placed removed by the trauma team simply for another to be placed. 

The American College of Surgery Committee on Trauma, the American College of Emergency Physicians and the National Association of EMS Physicians collaborated on a document titled “Ambulance Equipment” in 2005, and revised in April 2009 Endotracheal tubes, and End Tidal CO2 detectors. There are no LMAs, King Airways or Combitubes on this list.  However, there are a number of state Medical Control Boards or Regional Medical Control that have these airway adjuncts on their lists. The document,  and the additional relevant information contained therein, can be located and referenced at the following website: https://www.facs.org/~/media/files/quality%20programs/trauma/publications/ambulance.ashx



Prehospital Care:
Intubation

There have been numerous
studies to evaluate the
effectiveness of prehospital
Intubation.

Results range from improving
to worsening outcomes for the
patient.

Protocols vary state-by-state on
how intubation can be
performed.
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Endotracheal intubation was introduced to EMS in the mid-1980s.

Successful endotracheal intubation and/or RSI is dependent upon:
 a small number of closely monitored paramedics, who are frequently exposed to the procedure

There have been a multitude of studies on prehospital intubation with and without Rapid Sequence Intubation (RSI) since then, with variable outcomes.

Improves outcome 
Field intubation has been associated with significant decreases in mortality in patients with severe head injury both alone and in combination with other injuries. 

No change in outcome
Older studies report no change in outcome for prehospital intubation. 

For patients with severe head injury, prehospital intubation did not demonstrate an improvement in survival. 

Another study found that prehospital intubation does not change outcome in head injured patients.

Worsens outcome
Prehospital intubation is associated with a decrease in survival among patients with moderate-to-severe TBI. 

Pre-hospital endotracheal intubation in isolated, moderate to severe TBI patients is associated with a nearly 5-fold increase in mortality.

Photo: This photo is a work of a sailor or employee of the U.S. Navy, taken or made as part of that person's official duties. As a work of the U.S. federal government, it is in the public domain in the United States. 


EMS Intubation Protocol Sample

Consider intubation if GCS is
less than 8 or airway cannot
be maintained.

If patient is intubated or has an
airway such as Combitube,
King, LMA P;CO2 levels
should be continually
monitored and maintained at
33 — 43 mmHg if available.
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Presentation Notes
Overventilation can be detrimental to a patient with an intracranial bleed/swelling.


Prehospital Care —
Hemorrhage Control

Proven effective techniques of
hemorrhage control:

* Direct pressure

 Tourniquets

Unproven techniques:

* Elevation of limb

* Pressure points

« Cold application
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Hemorrhage Control Protocol
Control bleeding with direct pressure.
Large gaping wounds may need application of a bulky sterile gauze dressing and direct pressure by hand.
Consider application of tourniquet if unable to control hemorrhage with direct pressure. 

Nationally recognized guidelines and resources bleeding control can be found via the “STOP THE BLEED” campaign at https://www.bleedingcontrol.org. 
 



Prehospital Care - Tourniquets

Special Operations Forces Tactical Tourniquet
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Part of the routine gear of all combat soldiers. Also becoming more and more common on ambulances and for law enforcement personnel.
It can be applied with one hand, making it possible to apply to yourself if necessary.


Indications for Tourniquet

« Hemorrhage from an extremity that
cannot be controlled with direct pressure T
or a pressure bandage contraindications
- Traumatic amputation for applying
 There may be times (tactical, rescue, LTI
entrapped patient, multiple patient
scene, backwoods environment) when
tourniquet application is the best first

option
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Have you ever applied a tourniquet?
Have you ever SEEN a tourniquet?

Nationally recognized guidelines and resources bleeding control can be found via the “STOP THE BLEED” campaign at https://www.bleedingcontrol.org. 
 



Tourniquet Safety

2125
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The affected extremity should be exposed - a view of the tourniquet should not be obscured.
Mark it with brightly colored cloth, etc.
The time of tourniquet application should be specifically noted. Sometimes this is written directly on the affected limb, sometimes the tourniquet will have a specific space for writing the time.
Inform each successive provider that a tourniquet is in place.




Prehospital Care —
Intravascular Access

2 large bore IV’s?

Common EMS Protocol

Do not delay transport to establish
IV/IO access.

Initiate IV/1O (18ga or larger) and hang
NS, if approved.

Consider 2" |V/IO where hypovolemia
is suspected (Adult only)

(Adult) If SBP < 100 mmHg or heart
rate > 120, initiate a fluid bolus of
Normal Saline: 500 ml
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Should all trauma patients have 2 large bore IV sites?
Should all hypotensive trauma patients have IV fluid boluses?
Is there evidence-based practice?

Many of the prehospital protocols that can be found on the internet have similar protocols as seen in slide.  

Guidelines written by members of the Eastern Association for the Surgery of Trauma (2009) indicate that there is no Level 1 evidence to support a recommendation for placing vascular access in the pre-hospital setting  and “there is insufficient data to support specifically where and through which approach vascular access should be obtained in the pre-hospital setting of trauma.” (Cotton et al, 2009).





Prehospital Care — Intravascular Access
via Intraosseous Access

0 &
VIEWER DISCRETION IS ADVISED a- I

https://youtu.be/SYfVFqOrc7c :
ps/1y / q Intraosseous Infusion System
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IO devices are on the list of equipment for most if not all advanced life support ambulances.  

IO access is a very fast procedure with extremely high first-time success rates, especially when compared to central venous catheter placement procedures. This allows for the rapid administration of critical, and potentially lifesaving, medications. All medications, fluids and blood that can be administered via IV can be administered through an IO. 

The left picture above is just an example of a device available for IO insertion. 

On the right is a YouTube video demonstrating the rapid flow of fluids from an IO placed in the proximal humorous during a cadaver lab procedure at the 2016 FETCH Conference in Cincinnati, Ohio. VIEWER DISCRETION IS ADVISED. Timeframe for viewing is 0:00-0:37.



Prehospital Care - Splinting
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Presentation Notes
Splinting has 4 purposes:
 Decrease blood loss
 Relieve pain
 Provide immobility
 Prevent further damage


Prehospital Care — Splinting
Traction Splints
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Traction splints are to immobilize a painful, swollen, deformed mid-thigh injury with no lower leg injury ONLY. Some EMS protocols additionally limit the application of a traction splint to only when there is no distal pulse present in the affected leg. 



Prehospital Care — Splinting
Pelvic Fractures

* Physical exam is unreliable

« DO NOT ROCK or palpate the
pelvis in the prehospital arena

* Avoid log rolling as much as
possible

* Apply splint if in your area
protocols

www.expeditionmedicine.co.uk/
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 Asymmetry of the pelvis – do not spring or “rock” the pelvis. Visual alignment and gentle palpation of the Anterior Superior Iliac Spine may help demonstrate pelvic injury, but often the pelvis visually appears normal, thus mechanism of injury is vital in determining injury.
 Shortening/rotation of the leg/s
 Inguinal pain
 Localized swelling/contusion
 Hematuria/urinary incontinence
 Maintain a high index of suspicion based on the knowledge of the mechanism and associated patterns of injury – there may be no obvious clinical abnormality despite significant injury. 
 Do your prehospital providers have pelvic splints on board and a protocol to use them? 
----
Information regarding the accuracy of a Pelvic Ring Assessment obtained from the PubMed via https://pubmed.ncbi.nlm.nih.gov/19276759/


Trauma ED Operations
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General example of the flow of a Trauma patient in the ED setting.


Trauma ED Operations

 Notification received from EMS

 Information interpreted and plan
Is developed

 Questions asked

EMS
Notification
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EMS Notification
The EMS agency bringing the patient to the trauma center is almost always required to make notification to the trauma center.
Who at your facility receives this notification?
How is this information received?
Once notification is received the information provided is quickly interpreted to determine the next steps in the process. 
How is this information processed at your facility? 
Is a trauma alert activated?
What guides determine what level trauma alert is activated?
How is a trauma alert activated?
After receiving a notification, there may be the opportunity for questions to be asked to EMS.
Does your facility request additional information/clarification?
During the initial notification
Do you call back later?
Do you request EMS call back when closer or if the patient’s condition changes?
If you had to get in contact with EMS, how would you do that?
Where/how is this notification documented?



Yesterday 12:16 AM

Trauma ALERT FALL ETA: 10 Trauma ED Operations
mins
Trauma Alert GSW ETA: now « Method of
Yesterday 3:00 AM Trauma Alert
Trauma Alert GSW ETA: now Activation AI:iavua?cam
 Personnel at
Trauma Response GSW ETA: Trauma Alert
5mins : :
Activation
Yesterday 6:21 AM . Clearlng Trauma
Trauma ALERT FALL ETA: now Alert Activation

Trauma Response FALL ETA:
now
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Trauma Activation
Once an EMS notification is received and a trauma level has been designated, a Trauma Alert is Activated.
How is this done at your facility?
Almost all trauma centers have a procedure in place for who is required, requested, and on standby for a Trauma Alert Activation.
Who is on the “list” at your facility?
From your list, who shows up and who is a phone call away?
Does this depend on the trauma level designation?
Do they wait nearby?
When you call, how long does it take for someone to show up?
Are they on campus or off campus?
Telemedicine
Once the care of the trauma patient leaves the bay or the patient succumbs to their injuries, is the trauma alert cancelled?



Trauma ED Operations

 First ED encounter
with the patient

 Report is given and
guestions are asked

« (Care of the patient
begins
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First encounter that ED staff has with a trauma patient:
Does the trauma team, or a representative of the team, meet EMS at the ambulance bay/helicopter pad?
Is security present to escort EMS and guide family/friends to the appropriate waiting area?
EMS will provide report to the receiving trauma team
When does this report occur at your facility?
Before the patient is moved off the EMS stretcher?
While the patient is being moved off the EMS stretcher?
After the patient is moved off the EMS stretcher?
Are those present in the trauma bay encouraged/required to observe a “moment of silence” to allow EMS to present the patient uninterrupted?
Do questions for EMS flow via a chain of command or directly to EMS?
Nurse  Resident  Attending  EMS
Does EMS provide a general presentation to the entire team with finer details provided to a designated individual such as a recording nurse, resident, or other provider?
Care for the patient begins the moment the patient is moved to the trauma bed. 
Does your facility immediately “push” EMS out of the way?
Does EMS have a moment to remove their equipment?
Is EMS involved in this initial care?




ED Patient Care

A-B-Cs
Primary Assessment

Imaging / Procedures
Reassessment
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Once care of the patient is assumed by the Trauma Team, assessment and stabilization begin. This includes the most basic of assessments, like Airway, Breathing, and Circulation, as well as some more involved assessments like imaging and possibly procedural based assessment. 

The presentation of the patient, combined with the report from EMS, and the results of this initial assessment, will quickly determine the next course of action for the patient. Does the patient need resuscitation via fluids or blood products, do they need an involved scan to take a “peek,” or do they need to go directly to the operating room for invasive and exploratory procedures?

Photo from personal collection.


We All Need to Know Our A, B, C, Ds

1. All trauma patients need
~oxygen until proven otherwise

2. All trauma patients are
bleeding until proven
otherwise \\'

3. All trauma patients
cervical spine injury
proven otherwise

4. All unconscious trauma

patients have a brain injury
until proven otherwise
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These are the Golden Rules of Trauma.

Photo from personal collection.


Airwa

N~

Hemodynamically unstable trauma patients need an e« rly definitive airway
r ) ._ 7:' ...... : )

Prevents aspiration

Reduces the oxygen debt of breathing

Maximizes systemic oxygen delivery

Corrects acid base disturbances

Allow clinician to focus on other life-
threatening issues

US Army.gov
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The most definitive airway is……..The ET Tube.

Discuss the intubation process where you work:
Who can intubate?
How many attempts before another person is to try?
Do you have a video laryngoscope?
How about the LMA, combitube?
Does the staff know where they are?
Do you ever do surgical airways in the ED, in the ICU?
If your patient arrives to the ED with an ETT/combitube or other type of airway, do you replace with an ETT?  
If you do, when is it usually performed? 
Is a bougie used via the prehospital airway or is the prehospital airway removed entirely?





BREATHING

All trauma

ients need
/i OX n_
2 until

proven
otherwise
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Understand the significance of patterns:
 First and second rib fractures indicate a major transfer of energy, and should be a red flag (increase the suspicion of a thoracic aortic injury).
 Retraction indicates increased work of breathing.
 Asymmetry may indicate pneumo or hemo-thorax, or flail chest.
 If an adult is breathing more than 24 times a minute, WORRY.

What happens if you intubate prior to treating a pneumothorax?  (it can cause a tension pneumothorax because of the  positive pressure ventilation)
If the patient is intubated in the Trauma Bay, the patient should always have a chest x-ray prior to traveling outside of the Trauma Bay.  The image should be reviewed by the trauma surgeon prior to the move, to assure that the tube is in the correct position and to assure that an occult pneumothorax has not increased in size.
Treat the pneumo before ETT
Life-threatening thoracic injuries need to be  detected early.

Life threatening injuries are:
Tension pneumo
Massive hemothoraces
Cardiac tamponade
Flail chest
Photo from personal collection.


	


CIRCULATION /
HEMORRHAGE
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Administer warmed blood to replace blood loss.
Definitive treatment is to control hemorrhage.
All unstable trauma patients have a presumed diagnosis of hypovolemia even before a specific diagnosis.
Hemorrhage control is much more important than fluid resuscitation.
 Mandates the earliest possible “goal directed therapy”

Lab results may be unreliable in early trauma. Shock presentation will provide in depth information on blood resuscitation and massive transfusion. 

Does your facility have a mass transfusion protocol? Do you know how to activate it? Does your protocol include the administration of calcium replacement?

Photo is a classic.


Hemorrhage: Five Anatomic Areas of Origin

wodaity | Relabilty

Positive test is diagnostic; negative test is

Intraperitoneal FAST
suspect
DPL Gross positive is diagnostic; technically positive
only is suspect
Retroperitoneal HEILE Unstable fracture pattern is suggestive
P radiograph P 99
Thoracic (pleural) Chest Positive test is usually diagnostic
P radiograph y diag
Multiple long-bone Physical US and radiograph confirmatory but do not
fractures examination quantify blood loss
Physical ey : : .
External bleeding examination Positive findings diagnostic but do not quantify

blood loss
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Neurological

Al i
./ unconscious
trauma patients
have brain injury: 5,
until proven
other\leb
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Expanding intracranial hemorrhage requires optimization of oxygenation, ventilation and circulatory support.

Avoid hypotension in brain injured patients = poor outcome.

Double jeopardy in unstable patients with severe head injury. Associated brain injuries are likely present in majority of patients with severe blunt trauma.




Most Potentially Preventable Trauma
Deaths Are Related to:

* Airway obstruction

 Hemorrhage
« Hemopneumothorax
* Intracavitary bleeding
* Intracranial hemorrhage
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Airway obstruction may be missed:
 if we are distracted by an open femur fracture
 if we don’t assess the neck under the C-Collar and miss an expanding hematoma 
 if we don’t have a working suction when an obtunded patient has emesis of his last meal in CT scan

Hemorrhage may be missed:
 if we don’t perform serial exams
 if we wait for the vital signs to change
 if we don’t rapidly reverse warfarin (Coumadin) in a patient with a tiny intracranial bleed

Classic ICB with shift





Situation Awareness

/> Cause of mstablllt\/
must be
recognized and
corrected quickly by
using a

\ systematic approach./

»> It Is important to
identify and prioritize
systemic compromise.

7

(

\_

Detection
(Perception)

\

J

Patient

Environment

Diagnosis
p
Prediction
-
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The causes of instability must be recognized and correctly quickly by using a systematic approach.

Purpose of Primary Survey:
To allow key supportive interventions to be undertaken swiftly, it is more important to identify and prioritize systemic compromise than to confirm specific diagnoses.

Detection: Airway assessment   Diagnosis: blood in mouth, patient unresponsive  Prediction: “Most likely will die if not intubated now!”

Do we have the tools needed to intubate? Are they nearby? Is there a member of the team who knows where they are? Is the suction turned on?  Is the Bag-valve-mask connected to Oxygen? Do we have a person who is able to intubate? Does somebody have to ask these questions, or do the elements in the circle work as a unit to accomplish a rapid, successful intubation?

If no hospital provider is available to intubate, is EMS still available and qualified to perform the intubation?




Recognize Trouble!
Episodic Hypotension

Trauma patients with prehospital hypotension that are
normotensive on arrival should have an arterial blood gas with
Base Deficit (BD) interpreted early upon admission to help
identify those patients who are at risk for “crumping.”
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Truncal GSW, pelvic fractures, major mechanism of injury to blunt trauma patients are at big risk for internal bleeding and shock.

Be aware of “episodic hypotension (systolic < 90 mm Hg)”- increases morbidity and doubles mortality especially in head injured patients. 

Monitoring the vital signs continuously, and drawing a lactate level and monitoring base deficit with your ABG’s should give you early warning of decompensation or under-resuscitation. 
* First, prehospital hypotension merits trauma team activation. Blunt trauma patients with prehospital hypotension that are normotensive
on arrival should have an arterial blood gas (ABG) with BD interpreted early upon admission to help identify those patients who are at risk for “crumping.” 
* Surgeons should strongly consider taking blunt trauma patients with prehospital hypotension, a BD of negative 6, and a positive FAST examination directly to the OR even if they are presently normotensive in the trauma bay. 
* Patients with a BD of negative 6 should have a repeat FAST if the initial study was negative.
* Invasive monitoring such as an arterial line and a central venous line should be placed expeditiously in blunt trauma patients with prehospital hypotension and a serum BD of negative 6. 




Routine Chest X-ray

T ‘

Chest x-ray

« Early

* Valuable

« Significant injury

* Position of patient

* Never delay procedures for
X-ray
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The CXR should be performed early.
In ATLS , it is essentially an extension of the primary survey, simultaneously occurring during primary survey, or prior to the secondary survey.
By doing early, the most life-threatening injuries can usually be identified.
If normal, the clinician can focus on other areas as the etiology of occult bleeding.
AP chest x-ray is perhaps the most valuable diagnostic study in the EARLY management of chest trauma.
It is inexpensive, noninvasive and easy to obtain as a general rule.
It provides a quick assessment of significant bony, vascular, and lung-related injuries.
In penetrating trauma, an upright film may be possible and provide answers to some of the early management priorities.
Placing a radiopaque marker at the sight of the wound is helpful in determining the trajectory of a missile.  This marker should be placed at both wounds, suspected entrance and exit, although the wounds should never be labeled as such but rather described in terms of size, tissue destruction, appearance of any residue around the wound, etc.
In some facilities, the patient may be taken to CT scan prior to CXR, especially if patient is hemodynamically stable, has a significant mechanism, and if in close proximity.
Keep in mind that life-saving procedures should never be delayed in patients who have strong clinical suspicion based on history and exam.

Image is a normal chest x-ray

.


CT Scan for Thoracic Trauma

* Recognize the insensitivity of the
AP CXR to detection of
pneumothoraces

 Remarkably large occult
pneumothoraces may be present
without an obvious anterolateral
pleural stripe on AP CXR

An occult pneumothorax seen on a CT
scan that was not detected on a plain
anteroposterior supine chest radiograph.
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Image from personal collection


Routine Pelvic X-ray

ATLS advocates that a
routine pelvic x-ray be an
adjunct to primary survey
In trauma patients with
multiple injuries.

Roberts, Radiopaedia
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There is a paucity of well-validated and reliable evidence in the literature supporting the use of routine AP pelvic x-ray as an adjunct to the primary survey.

Examination of the pelvis is unreliable, especially in obtunded, intoxicated or obese patients. 
In addition, repeated 'springing' of the pelvis may result in disruption of any clot that has formed and lead to further exsanguination.
The antero-posterior pelvic X-ray should still be routinely used to determine the presence of pelvic injury in multiply-injured trauma patients. Clinical examination, especially repeated 'springing' of the pelvis, should be kept to an absolute minimum.  

In the awake and alert patient, the need for a pelvic radiograph was readily identified by clinical examination. Because elimination of this film would result in financial savings, its routine use should be removed from standard trauma protocols in the minimally injured patient and limited to severely injured patients as recommended by the Advanced Trauma Life Support protocol.

Image is of left superior and inferior pubic rami fx.




Routine Cervical Spine X-ray

 The primary screening modality is axial
computed tomography (CT) from the
occiput to T1 with sagittal and coronal
reconstructions.

* Plain radiographs contribute no additional
information and should not be obtained.
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All patients in whom CS injury is suspected must have radiographic evaluation. This applies to patients with pain or tenderness, patients with neurologic deficit, patients with altered mental status, and patients with distracting injury. 

The primary screening modality is axial computed tomography (CT) from the occiput to T1 with sagittal and coronal reconstructions (Level 2 evidence).

Plain radiographs contribute no additional information and should not be obtained (Level 2 evidence).

The image is of a cross table lateral c-spine image from personal collection. 



Computed Tomography

L

- Used for hemodynamically
le patients

/asive procedure
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CT scan is the currently accepted standard of evaluation used in hemodynamically stable patients.  
CT scan more sensitive for pneumothoraces, fluid collections, and infiltrates, & aortic injury.
Any unstable patient should be in the OR, and should not be taken to CT scan.  
New generation multidetector helical scanners have improved dramatically in terms of image quality and speed.  
Many “pan scan” trauma panels (head, cervical spine, chest/abdomen/pelvis) can be completed in minutes.
The use of a CT in a penetrating trauma should be carefully considered before performing. Trajectory can be determined utilizing CT.   
Three-dimensional (3-D) reconstruction plays a role in clarifying complex injuries.
CTA is also an option to evaluate the aorta and has shown to be equivalent to aortography, however, aortography may be more appropriate depending on injured vessel/branch. 

The information obtained with CT scan can provide surgeons the ability to determine operative vs. nonoperative management.  

As with any radiologic test that requires transport out of the resuscitation area, many things should be considered such as the ease and safety of transporting a patient with various lines, equipment, appropriate staff, etc.  A patent airway is of utmost importance.  The CT scan has been referred to as the “tunnel of death” due to suboptimal anticipatory consideration for what could occur while in CT scan.

IV contrast is used for the most accurate, detailed imaging. In the elderly patient, administration of contrast of any route should be used prudently given their predisposition to renal problems.  Newer contrast agents have improved and decrease the amount required.
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Demonstrates details of rib fractures after 3-D reconstruction.


ED Patient Care

Resuscitation

Bedside
Invasive
Procedures
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Photo from personal collection.


Resuscitation

« For Resuscitation to occur:

— Adequate perfusion and tissue
oxygenation must be restored

 Resuscitation measures directed at:
— Control the bleeding
— Maintaining or restoring
— Hematocrit
— Normothermia
— Normal INR
— Base deficit within normal limits
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Perfusion requires an adequate supply for blood to reach end organs.  This is not accomplished by giving a vasoconstrictor, but by stopping the bleeding and replacing blood volume with blood products to carry oxygen to the tissues. Over administering of crystalloid fluids will expand volume, but without increasing the oxygen carrying capacity of the volume, you’re simply wasting your time and jeopardizing your patient. 

“The tank must be full for the pump to work.”

Adequate resuscitation can be evaluated by monitoring the patient’s temperature, INR and base deficit.
Image from STN collection.


Recognize Trouble!
Indicators of Anaerobic Metabolism and Acidosis

lactic acidosis:

serum pH (7.35 — 7.45) LHo La e

base deficit (2 to -2) N I

serum lactate (0.4 — 1.8
mmol/L)

Increased Unmeasured Anions
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The O2 supply-demand imbalance and accumulation of O2 debt at the cellular level are reflected by low serum pH, a base deficit and elevated serum lactate.

Reminder of normal lab values
Normal pH: 7.35 to 7.45 
Base deficit= 0 (2 to -2)
Lactate acid= 0.4 - 1.8 mmol/L	
HCO3= 22-26 mEq/L or 22-26 mmol/l 	
CO2= 35 to 45 mmHg

Note on the right side of the graph, the decrease in the Bicarb and the increase in Chloride and Lactic Acid
	


Recognize Trouble!
Base Deficit

Amount of fixed base
(bicarbonate) required to
correct the pH of an aliquot
of blood to 7.40 at 37 C

Excellent correlation of base
deficit to lactate and pH

Normalizes rapidly with
adequate resuscitation and
control of hemorrhage
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Sometimes there is confusion with the terminology. An improving base deficit is actually less negative.  A base deficit of -8 is improving (going up) when it reaches -2.

Base Deficit Categories
Normal		(2 to -2)
Mild		(-3 to -5)
Moderate		(-6 to -9)*
Severe		(-10 or higher)�
*A base deficit of -6 is a marker of severe injury & significant mortality.




Optimizing Resuscitation
Prevent Unnecessary Blood Loss

* Low volume blood sampling
« 3 ccfor ISTAT: Na/K/Cl/Ca, Hgb,
Hct, PO2, PCO2, pH, PT, INR, Lactic
acid, Creatinine, Troponin
 Use FAST to rapidly detect intra-
abdominal fluid

« Auto transfusion of thoracic blood using a
chest tube drainage/auto-transfusion
system

* Avoid spilling blood on floor during
chest tube insertion
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Autotransfusion is most commonly used in the emergency department in trauma patients with evidence of a significant hemothorax. If the patient’s signs and symptoms display evidence of hemothorax, preparation of autotransfusion should begin immediately before chest tube placement. If a chest tube is placed without the autotransfusion collecting bag in place, much of the blood will be lost during chest tube placement and may no longer be a viable option.

Further information about autotransfusion will be covered in the Shock and Chest Injuries chapters. 



Optimizing Resuscitation
Controlling Hemorrhage

» Direct pressure to all external bleeding

« Rapid suturing of all scalp and facial wounds

« Rapid application or evaluation of traction splints for femur fracture
« Binder for pelvic fracture

* Rapid reduction and pressure dressings of mangled extremities

« Leaving prehospital tourniquets in place until ready for surgical
iIntervention
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Endpoints of Resuscitation

« B/P & HR WNL
b - * |Increased urine output
* Improved base deficit
 Decreased serum lactate
* Improved serum pH
 Normothermia

 Adequate coagulation
status




Damage Control Resuscitation

Lifesaving interventions aimed to prevent and/or rapidly treat blood
loss, irreversible hypothermia, acidosis, and coagulopathy in the
unstable trauma patient with severe injuries.

B = blood loss

D = damage
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  Damage control resuscitation is initiated within minutes of arrival in the emergency department.
   First, resuscitation is limited to keep blood pressure at 90 mm Hg, preventing renewed bleeding from recently clotted vessels.
   Second, intravascular volume restoration is accomplished by using thawed plasma as a primary resuscitation fluid in at least a 1:1 ratio with PRBCs.
   Recombinant FVIIa is used along with the very first units of warmed red cells and plasma and as required throughout the resuscitation.
   If required, the blood bank is notified to activate the massive transfusion protocol. 
Warmed crystalloid use is significantly limited and serves mainly as a carrier to keep lines open between the units of blood products. 
Keeping patient warm from the beginning by removing wet clothing, keeping patient covered and environment warm, warming ALL IV fluids and monitoring with continuous monitoring probe of temp goes a long way toward preventing hypothermia.
Rapid transport to the OR or combo OR/IR suite for control of bleeding.
Following hemorrhage control, the patient is moved from the operating suite to the intensive care unit for continued warming and further resuscitation. 




Interventions to Decrease the
Need for Blood Transfusion

Intervene early in resuscitation to STOP bleeding
Conserve blood early
Aggressive, rapid, and efficient operative interventions

Use novel surgical methods to STOP bleeding in the
operating theater

Early use of interventional radiology when appropriate
Correct hypothermia, acidosis, coagulopathy

CTN) TRAUMA LECTURES
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Presentation Notes
Recap of previous slides.


Trauma ED Operations

e Operating Room
Disposition

Interventional Radiology

1 o, * Intensive Care Unit

Ty

Termination of Efforts
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Presentation Notes
Patient disposition after initial treatments and emergent bedside procedures can take any number of courses. 

A patient may proceed to:
The Operating Room for more invasive procedures, such as an exploratory laparotomy.
Interventional Radiology for less invasive procedures, such as embolizing or coiling.
Intensive Care Unit for further resuscitation and monitoring.
Efforts may be terminated with the unfortunate demise of the patient.


Disposition

Operating Room

Rapid exposure
Evacuation of blood
Packing

Control contamination

Anticipate and fight
the “trauma triad” of
death: Hypothermia,
Acidosis,
Coagulopathy

Reassess/Plan

- OR
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Presentation Notes
Abbreviated laparotomy and planned reoperation.
Bleeding and intestinal contamination are temporarily controlled by packing, ligating, stapling & temporary vascular shunts & abdominal cavity is closed rapidly.

If patient went emergently to the OR, they will need to get to radiology for further imaging, at least for a quick CT scan of the brain if the patient had a GCS of 13 or less, or is on an anticoagulant and the patient had hit their head during the traumatic event.

Image from personal collection.



Disposition - ICU
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Presentation Notes
Time to rewarm, resuscitate with more blood/blood products, monitor labs, do a tertiary survey.

If the patient went emergently to OR, bypassing CT, they may need to take a road trip when deemed stable enough to go to evaluate further injuries.
If there are orthopedic injuries, this may be the time for Ortho to insert a traction pin for femur fractures, and for splints to be reassessed and re-applied as necessary.

Image from STN collection.


Recognize Trouble!

Persistent Metabolic Acidosis

-
Continued
bleeding
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-
Inadequate
. resuscitation
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N

Myocardial
dysfunction

Defense.gov
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Monitor the ABGs (even if patient is not on a ventilator). Persistent acidosis and base deficit require focused assessments and testing to assess cause(s).


Image: A three-member Air National Guard critical care air transport team, armed with hundreds of pounds of medical gear that transforms a military aircraft into a flying intensive-care unit, treats critically wounded and ill patients during a flight from Ramstein Air Base, Germany, to Joint Base Andrews, MD.



Providing the

Best Care

Leadership &
Teamwork
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Presentation Notes
 
Nursing leadership, skill, and communication are significant factors contributing to the interprofessional resuscitation team success. 

Research on leadership and effectiveness of teams operating in a high-velocity environment, specifically trauma resuscitation teams:�On the basis of the literature, and their own ethnographic work, the authors proposed and tested a contingency model in which the influence of leadership on team effectiveness during trauma resuscitation differs according to the situation. Results indicated that empowering leadership was more effective when trauma severity was low and when team experience was high. Directive leadership was more effective when trauma severity was high or when the team was inexperienced. Findings also suggested that an empowering leader provided more learning opportunities than did a directive leader. The major contribution of this article is the linkage of leadership to team effectiveness, as moderated by relatively specific situational contingencies. 
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There are a number of excellent programs that emphasize the Team concept of trauma care.  The above logos were acquired from the organizations’ websites. 

The Department of Defense (DoD) and the Agency for Healthcare Research and Quality (AHRQ) have developed TeamSTEPPS, a teamwork system which offers a powerful solution to improving collaboration and communication within your institution. Teamwork has been found to be one of the key initiatives within patient safety that can transform the culture within healthcare. Patient safety experts agree that communication and other teamwork skills are essential for the provision of quality healthcare and for the prevention and mitigation of medical errors and of patient injury and harm.

TeamSTEPPS is an evidence-based program aimed at optimizing performance among teams of healthcare professionals — enabling them to respond quickly and effectively to whatever situations arise. This curriculum was developed by a panel of experts, incorporating over 25 years of scientific research that has been conducted on teams and team performance.




Providing the
Best Care
Communication

A

Physiologic Criteria

Mechanism of Injury

Interventions
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Communication from EMS to the ED sets up the expectations and thus the deployment of appropriate personnel, departments and equipment to the ED. 
A standardized format ensures that all appropriate information is transmitted. It should be recognized that EMS providers will do their best to obtain and provide all relevant information regarding their patient and mechanism of injury, but some information is simply not available. Many EMS providers will not delay care of their patient to obtain information that will have limited impact on the care they do provide to their patient. 

Each hospital should have its own Trauma Team Activation Criteria.  This is a good place to review yours.

Image from STN collection.


Providing the Best Care
Trauma Team Training Course

Prepares teams of five to
care for trauma victims with
the limited resources found at
African rural hospital and
health centers

w Safer Surgery, Obstetrics + Communities in Africa
Canadian Network for International Surgery
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This philanthropic group provides team training in Africa.   

This slide reflects that a hospital care team does not need a verified or designated trauma center environment but can be educated and developed to work efficiently and effectively with the resources available.


Providing the

Best Care 5
Goal Directed Therapy ( 1

* High risk patients
 Geriatric patients
* Pediatric patients
 Pregnantwomen

» Anticoagulants |

 Beta blockers
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This elderly gentleman slipped on ice and fell in his driveway. He has a large bruise on his left lateral flank and lower chest, outward rotation of left leg. He takes an anti-platelet medication and has a permanent pacemaker.

Discuss his possible injuries, priorities of care, how to prevent hypothermia, how to monitor the adequacy of his perfusion.

Image from personal collection. 


Providing the Best Care
“Routine Trauma Labs”

Information provided by routine
admission chemistry and
coagulation profiles in trauma
patients seldom lead to clinical
Interventions.

Should not be ordered
routinely on admission in
trauma patients
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This does not mean NO labs. Just labs based on anticipated injuries, clinical status, and patient comorbidities.

Do you still have “routine trauma labs” or are specific labs ordered based upon prehospital communication or after the secondary assessment?



Providing the Best Care
EAST Practice Guidelines

“Withholding and termination of resuscitation of adult
cardiopulmonary arrest secondary to trauma: Resource
document to the joint NAEMSP-ASCOT position
statements”

The Eastern Association for the Surgery of Trauma

east
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The Eastern Association for the Surgery of Trauma provides guidelines relevant to the prehospital resuscitation of the trauma patient.  More information can be found at east.org. 


http://www.east.org/

Consistent Organization and Clear-cut
Communication Produce Effective Outcomes

Effective function of
the team begins with
the Team Leader

Similar training- street
through hospital
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What relationship does your facility and trauma team have with local EMS agencies?

Check with your local EMS agencies for ride-a-long opportunities to gain a better understanding of the environments they work in and how they decide the care that their patient’s receive. This will help you become a more well-rounded nurse and provide better, more informed, care for your patients.


Summary and Conclusions

e |t takes a team.
o Efficient teams communicate and have a defined leader.
» Effective teams use research-based protocols.

* Trauma centers save lives!
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