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Lecture

I. Advances in Trauma Care
	Time: 2 Minutes
	Slides: 1–2
	Lecture/Discussion
A. 	Trauma poses a significant threat to life.
1. 	Emphasis on rapidly identifying injuries and transporting patients to appropriate trauma center for definitive care
2. 	Severity of injuries can range widely
a. 	Local hospital can treat minor injuries
b. 	Trauma assessment required in all cases
3. 	Identifying life-threatening illnesses and injuries has improved patient outcomes.
4. 	Prehospital care priorities include:
a. 	Scene safety
b. 	Rapid immobilization/stabilization
c. 	Transport
5. 	Trauma situations include:
a. 	Scene call
i. 	ALS or BLS back-up
b. 	Transfer call
i. 	Have access to labs, reports, imaging, physician, and other staff
B. 	Morbidity and mortality
1. 	Often used synonymously with disability and death
2. 	Morbidity refers to nonfatal injury and disability.
3. 	Mortality refers to deaths caused by injury and disease.
4. 	Trauma leading cause of death in pediatric population; leading cause of death overall
5. 	Prevention and quality trauma care key to decreasing.
6. 	Debilitating injuries common in motor vehicle crashes
a. 	Avoiding secondary injury to patient is critical.


II. Overview of Trauma
	Time: 14 Minutes
	Slides: 3–11
	Lecture/Discussion
A. 	Newton’s laws of motion
1. 	Newton’s first law deals with force and velocity.
a. 	“A body in motion remains in motion in a straight line unless acted upon by an outside force.”
b. 	Helps CCTP predict injury patterns
2. 	Newton’s second law refers to an object’s behavior when an outside force is applied.
a. 	Acceleration dependent on two variables
i. 	The mass of the object 
ii. 	The force upon the object
b. 	An object accelerates in the direction it is pushed
i. 	If force is increased, so is acceleration.
ii. 	If mass is increased, the acceleration is decreased.
3. 	Newton’s third law
a. 	“To every action, there is an equal and opposite reaction.”
b. 	Key to evaluating mechanism of injury and predictability of injuries
C. 	Types of trauma
1. 	Traumatic injuries are generally classified into one of two categories: blunt and penetrating.
2. 	Patients may have injuries that fit into both classifications at the same time.
3. 	Blunt injuries
a. 	Result from energy exchange between an object and body
b. 	Without intrusion through the skin
c. 	Examples
i. 	Rapid forward decelerations (collisions)
ii. 	Rapid vertical decelerations (falls)
iii. 	Energy transferred from blunt instruments such as a stick or bat
4. 	Penetrating injuries 
a. 	Injuries caused by external forces in which tissue is penetrated by an object
b. 	Examples
i. 	Projectiles like bullets, knives
ii. 	Fragments from explosions 
iii. 	Falls upon fixed objects
5. 	Deceleration injuries
a. 	Caused by a sudden stop of body’s forward motion
b. 	Can result from falls, automobile crashes, or abuse (shaken baby syndrome)
c. 	Common injuries related to body organs, fascia, nerves, other soft tissue involve 
i. 	Shearing
ii. 	Avulsing
iii. 	Rupturing 
6. 	External force injuries
a. 	Caused by forces that violate body tissues
b. 	Can result from gunshot wounds, stabbings, and/or projectiles
c. 	Injury depends on:
i. 	Anatomic area involved
ii. 	Mass
iii. 	Velocity of foreign object
d. 	Kinetic energy (KE)
i. 	(m = mass, v = velocity)
D. 	Trauma assessment
1. 	Encompasses both physical examination and subjective interview (when possible).
a. 	Subjective information does not usually come from the patient.
2. 	Begins with scene size-up, then primary assessment
a.	Assess level of consciousness and status of ABCs simultaneously.
3. 	Next use findings along with mechanism of injury to dictate appropriateness of rapid trauma versus focused assessment
a. 	Consider transport to trauma center if any of the following are present:
i. 	Ejection from an automobile
ii. 	Death in the same passenger compartment
iii. 	Pedestrian thrown or run over or auto–pedestrian injury at greater than 5 mph
iv. 	High-speed automobile crash (greater than 40 mph)
v. 	Intrusion into the passenger compartment of greater than 12”
vi. 	Major vehicle deformity of greater than 20”
vii. 	Vehicle rollover with an unrestrained passenger
viii.	Extrication time of greater than 20 minutes
ix. 	Falls of greater than 20'
x. 	Motorcycle crash at greater than 20 mph or with separation of rider and bike
b. 	Trauma types
i. 	Trauma patients who have an isolated injury require focused examination
ii. 	Multisystem trauma patients require rapid trauma assessment 
c. 	Rapid trauma assessment completed in under 1 minute
i. 	Allows CCTP to rapidly assess head, neck, chest, abdomen, pelvis, extremities; find and correct any life threats 
ii. 	Involves visual assessment and palpation assessment 
d. 	Secondary assessment more comprehensive examination to determine additional injuries that may have been overlooked 
i. 	Document all findings
ii. 	Perform enroute for “load and go” patients
iii. 	Questions vary based on specific injury
iv. 	Includes: head-to-toe, reassessment of vital signs
4. 	Next determine the criticality of the patient and make a transport decision.
a. 	Patients who cannot be stabilized by interventions available to the CCTP at the point of pickup need to be rapidly transported.
b. 	All multisystem trauma patients should be transported rapidly.
5. 	Perform reassessment during transport to the trauma center.
6. 	Be prepared for special patients, including:
a. 	Morbidly obese
b. 	Anatomically different than normal
c. 	Elderly patients
d. 	Children
e. 	Those with comorbid factors exacerbated with traumatic injury
E. 	Triage
1. 	Doing the greatest good for the greatest number
2. 	Four common triage categories
a. 	Immediate (red)
i. 	Injuries related to ABCs, head trauma, and/or signs of shock 
b. 	Delayed (yellow)
i. 	Serious but stable: orthopaedic or back injuries
c. 	Minimal (green)
i. 	“Walking wounded”
d. 	Expectant (black)
i. 	Dead, alive but nonsalvageable, or not injured
3. 	Requires systematic approach that clearly defines individual roles and responsibilities of EMS providers.
4. 	START triage
a. 	Acronym for simple triage and rapid treatment
b. 	Uses limited assessment of the patient’s ability to walk, respiratory status, hemodynamic status, neurologic status
c. 	Step 1: Identifies walking wounded
d. 	Step 2: Directed toward assessment of nonwalking patients
e. 	Step 3: Assesses hemodynamic status by checking for radial pulse
f. 	Step 4: Assesses neurologic status to see if patient can understand and follow commands
5. 	JumpSTART triage for pediatric patients
a. 	For use in children younger than 8 years or who appear to weigh less than 100 lb
b. 	Similar to START triage in many ways; differences include:
i. 	Immediately check pulse of nonbreathing patient and label patient as expectant (black) if no pulse found
ii. 	Open airway with a manual maneuver for patient who has pulse but not breathing
c. 	Assess approximate rate of respirations
d. 	Evaluates hemodynamic status of patient
i.	Assess pulse that you are comfortable checking.
ii. 	Label those without pulse as an immediate priority.
e. 	Evaluate neurologic status
i. 	Developmental differences cause various responses
ii. 	Use modified AVPU score 


III. Trauma Scoring Systems
	Time: 9 Minutes
	Slides: 12–17
	Lecture/Discussion
A. 	Provide assessment information and indicators of patient survivability.
1. 	Serve as important tool for regional trauma centers that use them in conjunction with their quality assurance program
B. 	Glasgow Coma Scale (GCS)
1. 	Used to assess neurologic function in trauma patients
a. 	Determines patient’s level of consciousness by measuring and assigning scores for:
i. 	Eye opening
ii. 	Verbal response
iii. 	Motor response
b. 	Score range
i. 	Highest: 15
ii. 	Lowest: 3
2. 	Also used to assess patient with medical conditions
a. 	Conditions include: 
i. 	Drug overdose
ii. 	Metabolic disorders
iii. 	Hypercapnia
3. 	Intubation or other form of advanced airway management necessary with score less than 8
4. 	Give detailed explanations of abnormal GCS findings in the narrative section of patient care record.
C. 	Trauma score
1. 	Predictor of the likelihood of patient survival
2. 	Score ranges 1–16
a. 	Score of 16 the best; includes:
i. 	GCS score
ii. 	Respiratory rate
iii. 	Respiratory expansion
iv. 	Systolic blood pressure
v. 	Capillary refill
3. 	Does not accurately predict survivability in patients with severe head injuries
D. 	Revised trauma score
1. 	Most commonly used scoring system to determine severity of injury
2. 	Measures three physiologic parameters: 
a. 	Respiratory rate
b. 	Systolic blood pressure
c. 	GCS score
3. 	Score ranges from 0–13
a. 	More debilitated patient receives lower score
b. 	Weighted scores range from 1.0 to 7.8408
i. 	GCS given more weight
ii. 	Impractical for field use
iii. 	Research tool
4. 	Does not readily identify small percentage of severely injured trauma patients whose vital signs do not accurately represent patient condition
a. 	Due to compensatory mechanisms
b. 	Early stages of shock
5. 	Regardless of score, CCTP must be prepared for each trauma patient’s condition to deteriorate with time.
E. 	Abbreviated Injury Scale (AIS)
1. 	Anatomic scoring system designed to provide reasonably accurate means of ranking severity of injury
2. 	Categorizes injuries into six body regions; assigns individual score to each injury
a.	Areas include: head, neck, thorax, abdomen, spine, extremities
b. 	Ranked on scale of 1–6
c. 	AIS scores include:
i. 	Minor injury: 1
ii. 	Moderate injury: 2
iii. 	Serious injury: 3
iv. 	Severe injury: 4
v. 	Critical condition: 5
vi. 	Unsurvivable: 6
3. 	Does not take into account multisystem injuries
F. 	Injury Severity Score (ISS)
1. 	Anatomic scoring system that provides overall score for patients with multiple injuries
2. 	Quantifies multisystem injuries with the use of AIS scores
a. 	Adds highest AIS scores squared in three most severely injured body systems
b. 	ISS is number between 1 and 75
i. 	1: minor injury
ii. 	75: injury with high mortality rate
iii. 	Any ISS body region assigned an AIS of 6 (unsurvivable) equates to ISS score of 75
2. 	Patient with ISS greater than 15 frequently considered major trauma patient 
a. 	Requires immediate attention 
b. 	Often transferred to Level I facility
3. 	ISS often used by trauma registry personnel for data collection and research purposes
G. 	Trauma injury severity score
1. 	Calculates survival probability of critically ill or injured patient
2. 	Uses results of ISS and revised trauma score, plus patient’s age
3. 	Rarely used in transport setting


IV. Trauma Systems
	Time: 3 Minutes
	Slides: 18–19
	Lecture/Discussion
A. 	Levels of trauma care
1. 	American College of Surgeons’ Committee on Trauma classifies trauma care centers into Levels I–IV
a. 	Level I: Has most resources, followed by Levels II, III, IV respectively
2. 	Level I facility
a. 	Regional resource center serving serves large cities or heavily populated areas
b. 	Must be capable of providing every aspect of trauma care from prevention through rehabilitation
c. 	Most are university-based teaching hospitals
3. 	Level II facility
a. 	Located in less densely populated areas
b. 	Expected to provide initial definitive care, regardless of injury severity
c. 	Both academic institutions or public/private community facilities
d. 	Care less comprehensive than Level I trauma center
4. 	Level III facility
a. 	Serves communities that lack access to Level I or II facilities
b. 	Provides assessment, resuscitation, emergency care, stabilization
c. 	Requires transfer agreements with Level I or II trauma center
d. 	Requires protocols to transfer patients whose needs exceed facility’s resources
5. 	Level IV facility
a. 	Found in remote, outlying areas where no higher level of care is available
b. 	Provides advanced trauma life support prior to transfer
c. 	May be a clinic or urgent care facility, with or without a physician
6. 	All facilities expected to provide same high quality of initial care 
a. 	Regardless of classification level
7. 	Trauma centers categorized as either adult trauma centers or pediatric trauma centers
a. 	Not necessarily both
b. 	Pediatric less common
8. 	Classifications for Level I trauma patient per American College of Surgeons’ Committee on Trauma
a. 	Confirmed blood pressure less than 90 mm Hg at any time in adults, and age-specific hypotension in children
b. 	Respiratory compromise, obstruction, and/or intubation 
i. 	Exception: Patient with an unmanageable airway should go to closest hospital
c. 	Transfer patients from other hospitals receiving blood to maintain vital signs
d. 	Emergency physician’s discretion
e. 	GCS score of 8 or less, with mechanism attributed to trauma
f. 	Gunshot wound to the abdomen, neck, or chest
9. 	American College of Surgeons also provides recommendations for Level II patients 


V. General Trauma Management
	Time: 3 Minutes
	Slides: 20–21
	Lecture/Discussion
A. 	Interfacility management of the trauma patient will often involve patients who are very ill and in need of close assessment and continued monitoring.
1. 	Management following arrival at a hospital follows Advanced Trauma Life Support guidelines.
B. 	Immediate attention directed at the ABCs
1. 	Assess placement of the endotracheal tube, presence of breath sounds, capnography waveform
2. 	Assess cardiovascular status
a. 	Includes patency of all vascular access devices and total volume of fluids infused since patient presented at receiving facility
3. 	Perform and document a thorough neurologic exam.
4. 	Elicit as much medical history as possible from the patient or hospital staff.
5. 	Remember that repeated head-to-toe assessments decrease possibility of missed injuries.
a. 	Occur more often in multisystem trauma patients
C. 	Hypothermia in trauma
1. 	Attributed to:
a. 	Environment
i. 	Cold weather
ii. 	Exposure by CCTP during exam
iii. 	Failure to increase ambient temperature
b. 	Injury itself
c. 	Treatment provided
i. 	Failure to warm infusing fluids
2. 	CCTP addresses by reversing or preventing
3. 	Rates in trauma
a. 	As high as 50%
b. 	Mortality rates approaching 100%


VI. Diagnostic Imaging for Trauma
	Time: 5 Minutes
	Slides: 22–24
	Lecture/Discussion
A. 	Obtaining and understanding imaging studies related to trauma is an integral component of the trauma care paradigm for the CCTP.
1. 	Imaging aids help manage and direct further care for trauma patient
2. 	Confirm previous care that has been delivered
a. 	Endotracheal tube placement
b. 	Invasive catheters
B. 	Standard radiographs
1. 	Beneficial starting point
2. 	Plain radiographs limited by access to area to be imaged
a. 	Not typically useful for advanced imaging
3. 	Typical interpretation involves:
a. 	Structure and landmark verification
b. 	Proper size and placement of anatomic structure or devices
c. 	Symmetry of structure
d. 	Foreign object identification
C. 	Computed tomography
1. 	Used in trauma for:
a. 	Head injury identification
b. 	Bleeding identification
c. 	Complex fractures
2. 	Typical studies scan:
a. 	Head
b. 	C-spine
c. 	Chest
d. 	Abdominal-pelvic regions
3. 	Interpretation similar to plain radiographs
D. 	Magnetic resonance imaging (MRI)
1. 	Used for identification of abnormalities in trauma
a. 	May be of limited use in major trauma patient based on availability and time required to obtain images
E. 	FAST ultrasonography
1. 	Acronym for “Focused Assessment with Sonography for Trauma”
2. 	Directed at identifying presence of free intraperitoneal or pericardial fluids
3. 	Typically performed in emergency department or trauma room by trained staff
4. 	Replaced diagnostic peritoneal lavage (DPL); decreased need for laparotomy
5. 	Adopted by some transport services for use in the prehospital setting
6. 	Shows promise in early identification of abdominal bleeding in trauma
a. 	Performed by imaging four distinct areas of abdomen
F. 	Intra-abdominal pressure (IAP) monitoring
1. 	Deleterious effects of intra-abdominal hypertension (IAH) can lead to abdominal compartment syndrome (ACS) and death if untreated.
a. 	Plays role in end-organ damage and multisystem organ failure during critical illness
2. 	IAP measured with variety of commercial devices or with user-assembled equipment
a. 	Follow steps for measuring via urinary catheter
3. 	Definitions
a. 	IAH: Sustained IAP of greater than 12 mm Hg
b. 	ACS: Sustained IAP of greater than 20 mm Hg 
i. 	Associated with new-onset single- or multiorgan system failure
4. 	Three types of ACS
a. 	Primary: Surgical interventions or injuries to abdominal-pelvic region
b. 	Secondary: Result of conditions outside abdomen
i. 	Examples: sepsis, burns
c. 	Recurrent: Recurrence of ACS following initially successful surgical or medical treatment of primary or secondary ACS
5. 	Prevention and treatment
a. 	Prevention through careful monitoring and targeted medical management
b. 	Surgical decompression
G. 	Transport considerations
1. 	CCTP should have and maintain some proficiency in interpreting imaging for obvious abnormalities.
2. 	Always ask for and ensure that all copies of imaging studies are with patient records.


VII. Thoracic Trauma
	Time: 39 Minutes
	Slides: 25–50
	Lecture/Discussion
A. 	Overview
1. 	Statistics per CDC
a. 	Thoracic trauma injuries cause more than 700,000 ED visits and more than 18,000 deaths per year
b. 	One in four (25%) trauma deaths directly associated with thoracic injuries
c. 	Only 15 to 20% of these potentially catastrophic injuries require open chest surgery.
i. 	Majority can be managed with relatively simple interventions within the scope of CCTP
2. 	Anatomy of thorax
a. 	Bony cage consisting of 12 pairs of ribs that join anteriorly with sternum and posteriorly with thoracic spine
b. 	Chest consists of two thoracic cavities, each containing one lung
c. 	Mediastinum
i. 	Contains heart, superior and inferior vena cava, aorta, bronchi, trachea, esophagus
ii. 	Located between two cavities
d. 	Diaphragm
i. 	Inserts into thoracic cage below fifth rib
ii. 	Separates chest and abdominal cavities
3. 	Function of thorax is to allow for adequate oxygenation and circulation
4. 	Injuries to the thoracic region can result from either blunt or penetrating injuries.
a. 	Half of all chest injuries involve the chest wall.
b. 	Changes in pressure necessary for ventilation dependent on ribs, diaphragm, pleural membrane all being intact and working properly
B. 	Pneumothorax
1. 	Overview
a. 	Can be either open or closed 
b. 	Reported in 15% to 50% of chest injuries
c. 	Open pneumothorax (sucking chest wound)
d. 	Tension pneumothorax 
i. 	Defect in chest wall allows air to enter thoracic space, breaking normal adherence between pleura and allows lung to collapse
ii. 	Penetrating chest wound
e. 	Causes air to be drawn into the thoracic cavity with each breath
i. 	Causes hypoxia
2. 	Differential diagnosis for respiratory distress in chest trauma includes:
a. 	Simple pneumothorax
b. 	Tension pneumothorax
c. 	Flail chest
d. 	Hemothorax
e. 	Tracheobronchial injury
f. 	Pulmonary contusion
3. 	Open pneumothorax
a. 	Equipment needed:
i. 	Body substance isolation equipment
ii. 	Occlusive dressing
iii. 	Medical tape
b. 	Indications include:
i. 	Emergency relief of dyspnea secondary to open pneumothorax
c. 	Contraindications include:
i. 	Tension pneumothorax
d. 	Complications
i. 	Tension pneumothorax
e. 	Signs and symptoms
i. 	Penetrating chest trauma with a sucking sound (“sucking chest wound”)
ii. 	Dyspnea
iii. 	Tachypnea
f. 	Transport management
i. 	Maintain an open airway and administer high-flow oxygen.
ii. 	Immediately close the chest wound, initially with a gloved hand.
iii. 	Apply an occlusive dressing, taped down on three sides to create a flutter valve. 
iv. 	Initiate a large-bore IV.
v. 	Monitor oxygen saturation, vital signs, and the cardiac monitor.
vi. 	Watch for the development of a tension pneumothorax or an inadequate seal and the need for needle decompression or assisted ventilation.
vii. 	Consider inserting a chest tube if protocol allows.
viii. Monitor the chest tube drainage system during transport.
g. 	Review Skill Drill 10-1: Managing an Open Pneumothorax.
4. 	Simple pneumothorax
a. 	Often associated with closed chest injury
i. 	Fractured rib being driven inward into lung 
ii. 	Collapsed lung that results from medical cause (spontaneous pneumothorax)
5. 	Tension pneumothorax
a. 	Life-threatening injury that results from continual influx of air into pleural space
b. 	May occur secondary to closed simple pneumothorax or after sealing open pneumothorax
c. 	Signs and symptoms
i. 	Dyspnea
ii. 	Anxiety
iii. 	JVD
iv. 	Tachypnea
v. 	Tracheal deviation
vi. 	Tracheal tugging during inspiration
vii. 	Decreasing ventilatory compliance to bagging
viii. Increasing PIP or peak airway pressure, if the patient is on a ventilator
ix. 	Diminished or absent breath sounds on the affected side, if pneumothorax is large enough
x. 	Pulsus paradoxus
xi. 	Electrical alternans
xii. 	Elevated CVP
d. 	Equipment
i. 	Body substance isolation equipment, including sterile gloves
ii. 	14-gauge or larger IV catheter (2.5” to 3” is not a standard IV needle length and requires special stocking)
iii. 	10-mL syringe with 1 to 2 mL of sterile saline in it in order to see bubbling air escaping because it is too difficult to hear in many cases
iv. 	2% Chlorhexidine
v. 	Flutter valve (Heimlich, nonlubricated condom, or glove finger) optional
vi. 	Sterile dressings
e. 	Indications include:
i. 	Emergency relief of tension pneumothorax
f. 	Contraindications include:
i. 	Patient without signs of a tension pneumothorax
g. 	Review Skill Drill 10-2: Needle Decompression (Thoracentesis) of a Tension Pneumothroax.
h. 	Transport management
i. 	Perform immediate needle decompression.
ii. 	Consider inserting a chest tube if protocol allows.
iii. 	Maintain the chest tube on suction during transport.
C. 	Hemothorax
1. 	Overview
a. 	Defined as blood in pleural space
i. 	Massive: 1,500 mL of blood 
ii. 	Each body cavity can hold up to 3,000 mL of blood.
b. 	Causes hypovolemic shock; harms lung function
c. 	Caused by:
i. 	Both penetrating and blunt trauma
ii. 	Tumor
2. 	Clinical signs and symptoms include:
a. 	Hypoxia
b. 	Agitation
c. 	Hypotension
d. 	Tachycardia
e. 	Tachypnea
f. 	Decreased breath sounds on affected side
g. 	Dullness to percussion on affected side
h. 	Hemoptysis
i. 	Worsening shock
j. 	Falling CVP
3. 	Management is supportive and includes: 
a. 	Maintain an open airway and apply high-flow oxygen.
b. 	Load and go if in the field.
c.	Initiate IV fluids to maintain peripheral perfusion.
i. 	Raising blood pressure above 90 mm Hg systolic or 65 mm Hg means arterial pressure (MAP) may increase blood loss or dislodge clot, restart bleeding
d. 	Be alert for development of a tension pneumothorax.
D. 	Management: Chest tube insertion
1. 	Chest tubes ultimately required for patients with pneumothorax, tension pneumothorax, hemothorax, hemopneumothorax, empyema
a. 	Used to remove air, fluid, or pus from pleural cavity
b. 	CCTP may place chest tubes in some systems.
c. 	All CCTP will care for and transport patients with chest tubes.
2. 	Equipment
a. 	Body substance isolation equipment, including sterile gloves
b. 	Scalpel
c. 	Chest tube: 36F to 40F
d. 	Kelly clamps (curved and straight)
e. 	Sterile occlusive dressing
f. 	Suturing material
g. 	2% Chlorhexidine
h. 	Local anesthetic if the patient is awake
i. 	A fluid collection device with a one-way valve 
i. 	Allows air, fluid, or pus to flow out of chest
ii. 	Alternately, indwelling catheter bag with one-way valve 
j. 	Tape
k. 	Mechanical suction device (not always used)
3. 	Indications include:
a. 	Pneumothorax
b. 	Hemopneumothorax
c. 	Empyema
4. 	Complications include:
a. 	Recurrent pneumothoraces
b. 	Accidental removal
c. 	Broken collection chamber
d. 	Parenchymal injury
e. 	Laceration of intercostal vessels
f. 	Creation of a hemothorax or bleeding
g. 	Misplacement below the diaphragm 
h. 	Infection
5. 	Review Skill Drill 10-3: Chest Tube Insertion.
6. 	Transport management
a. 	Make sure all connections are taped or banded with wire to prevent accidental separation.
b. 	Ensure that the dressing over the insertion site is securely taped and occlusive. 
i. 	Use felt-tip marker to mark depth of the tube
ii. 	Make sure the tube is sutured, wired, or taped so it cannot be accidentally pulled out.
c. 	Maintain drainage unit below level of the chest at all times during transport. 
d. 	Keep tubing coiled to prevent kinks or dependent loops.
e. 	Access and document bubbling in water seal, any output in collection chamber, and its type. 
f. 	Do not clamp tubes for transport. 
i. 	Likely to cause tension pneumothorax
g. 	Continuous bubbling may be sign of tracheobronchial laceration
E. 	Management: Blood administration
1. 	Because of the potential for massive hemorrhage from thoracic trauma, CCTP must be familiar with administration of blood
a. 	See Chapter 9: Shock, Sepsis, and Multiple Organ Dysfunction Syndrome
F. 	Flail chest
1. 	Overview
a. 	Defined as fracture in two or more places to two or more adjacent ribs 
i. 	Also called flail segment
b. 	Common; found in one third of serious chest injuries
c. 	May go undetected for up to 6 hours
d. 	Central flail involves sternum
e. 	Flail segment may appear to move paradoxically relative to chest wall 
i. 	Actually stationary while rest of chest moves around it
f. 	Bruises to the underlying tissue can cause pulmonary or myocardial contusion 
i. 	Most dangerous sequelae of flail chest
g. 	Generally caused by blunt trauma
2. 	Signs and symptoms
a. 	Dyspnea
b. 	Severe pain
c. 	Decreased breath sounds on the affected side
d. 	Tenderness
e. 	Crepitus to palpation
f. 	Bruising over the area
3. 	Transport management
a. 	Maintain an open airway; apply high-flow oxygen.
b. 	Assist ventilation with a trial of continuous positive airway pressure; be prepared to intubate.
c. 	Load and go if the patient is a field transport.
d. 	Initiate IV fluids.
e. 	Monitor oxygen saturation, vital signs, and the cardiac monitor.
f. 	Be alert for development of tension pneumothorax, hemothorax (shock), or respiratory failure secondary to a pulmonary contusion.
g. 	Provide mechanical ventilation (internal fixation) with sedated, paralyzed patient who has been adequately treated for pain.
G. 	Pericardial tamponade
1. 	Overview
a. 	Life-threatening condition
b. 	Reported in 2% of penetrating injuries to the chest and upper abdomen
i. 	More common in stab wounds to the heart than in gunshot wounds
c. 	Caused by abundance of blood or fluid in pericardium
i. 	Compresses ventricles of heart, compromising cardiac filling and output
d. 	Abnormal amounts of fluid may result from:
i. 	Pericarditis caused by infection and inflammation
ii. 	Trauma
iii. 	Surgery or other invasive procedures performed on the heart
iv. 	Cancer
v. 	Myocardial infarction and congestive heart failure
vi. 	Renal failure
2. 	Signs and symptoms
a.	Beck’s triad: Narrowing pulse pressure, jugular vein distention, and muffled heart tones
b. 	Paradoxical pulse
c. 	Electrical alternans
d. 	Progressive decreases of electrocardiographic (ECG) voltage
e. 	Hypotension
f. 	Cyanosis
g. 	Dyspnea
h. 	Tachycardia
i. 	Pulseless electrical activity
j. 	Rising CVP greater than 15 cm H2O
k. 	Widened mediastinum on chest radiograph
3. 	Management: Emergency pericardiocentesis
a. 	Equipment
i. 	Body substance isolation equipment, including sterile gloves, gown, and mask
ii. 	Cardiac monitor and defibrillator
iii. 	Pericardiocentesis kit (Mansfield catheter)
iv. 	50-mL Luer-lock syringes
v. 	Sterile tubes for specimen collection
vi. 	2% Chlorhexidine
vii. 	Appropriate medications (cardiac, sedating, and numbing)
viii.	Pigtail catheter
ix. 	Drapes
x. 	16- to 18-gauge by 5½” spinal needle
xi. 	Three-way stopcock
xii. 	Sterile alligator clip
xiii. Scalpel
xiv. Assorted needles and syringes
xv. 	Preferably, the availability of ultrasound imaging
b. 	Indications include:
i. 	Chest trauma with patient in extremis such as pulseless electrical activity
ii. 	FAST exam showing pericardial blood with clinical signs
c. 	Contraindications include:
i. 	No demonstrable pericardial effusion
ii. 	Severe thrombocytopenia or noncorrectable coagulopathy
iii. 	Skin or soft-tissue infection at the proposed needle site (except in a critical patient)
d. 	Complications include:
i. 	Malignant ventricular arrhythmias, including cardiac arrest
ii. 	Puncture of the ventricles or atria (most commonly the right ventricle)
iii. 	Laceration of the coronary arteries and lung 
iv. 	Pericardial tamponade from a myocardial laceration 
v. 	Air embolism
vi. 	Acute pulmonary edema
vii. 	Puncture of the liver or stomach
viii. Infection
e. 	Review Skill Drill 10-4: Pericardiocentesis.
H. 	Aortic dissection/transaction
1. 	Overview
a. 	Traumatic aortic rupture most common cause of immediate death in MVCs
b. 	Etiology: Aorta injured at ligamentum arteriosum as result of decelerating injuries and sheer force
c. 	Tears in ascending aorta almost uniformly immediately fatal
d. 	Patients with tears on descending side have 15% chance of staying alive until they reach operating room
i. 	30% mortality at hospital
e. 	Diagnosis very difficult in prehospital setting, even missed in the hospital
i. 	Closely evaluate the mechanism of injury to assess likeliness of aortic injury
2. 	Signs and symptoms 
a. 	Pulse deficit or blood pressure difference from one arm to the other
b. 	Hypotension
c. 	Decreased level of consciousness
d. 	Hypertension of the upper extremities
e. 	Decrease of pulse amplitude in the lower extremities
f. 	Decrease in blood pressure
g. 	Chest pain
h. 	Chest wall bruising
i. 	Widened mediastinum on chest radiograph with blurring of the aortic knob
j. 	Fractures of the first and second ribs
3. 	Transport management
a. 	Maintain an open airway; apply high-flow oxygen.
b. 	Assist ventilation; be prepared to intubate.
c. 	Initiate IV fluids.
d. 	Administer beta-blockers (eg, esmolol or metoprolol) and withhold fluids to keep the MAP at 65 to 70 mm Hg.
e. 	Load and go.
f. 	Monitor oxygen saturation, vital signs, and the cardiac monitor.
g. 	Transport to an appropriate facility with early advance notification.
I. 	Myocardial contusion
1. 	Overview
a. 	Primarily result of blunt trauma to anterior chest wall
i. 	MVCs
b. 	16 to 76% of blunt chest trauma
c. 	Amount of damage varies widely
2. 	Assessment
a. 	Chest pain
b. 	Palpitations
c. 	Arrhythmias: Premature ventricular complexes, ventricular tachycardia, and ventricular fibrillation
d. 	ST-segment elevation on the 12-lead ECG, particularly the V4R leads
e. 	Bundle-branch blocks, especially on the right side
f. 	Atrioventricular blocks
g. 	Cardiac murmur
h. 	Pericardial friction rub
i. 	Persistent tachycardia without other cause
j. 	Cardiogenic shock
3. 	Management
a. 	Administer oxygen.
b. 	Provide pharmacologic treatment of arrhythmias.
c. 	Watch closely for development of hemopericardium leading to:
i. 	Pericardial tamponade
ii. 	Myocardial rupture
iii. 	Ventricular aneurysm
J. 	Diaphragmatic rupture
1. 	Overview
a. 	Caused by both blunt and penetrating trauma
b. 	Blunt compression of abdomen causes large rupture and herniation of abdominal organs into thoracic cavity
2. 	Signs and symptoms
a. 	Abdominal pain
b. 	Acute respiratory distress
c. 	Decreased breath sounds
d. 	Abdominal sounds in the chest cavity
e. 	Subcutaneous emphysema
f. 	Obvious penetration in the abdomen
g. 	Sunken abdomen and/or abdomen that appears empty
3. 	Transport management
a. 	Assist ventilation.
b. 	Administer oxygen.
c. 	Insert a nasogastric or orogastric tube to decompress the stomach.
i. 	Controversial
K. 	Tracheobronchial disruption
1. 	Overview
a. 	Rare, but life threatening
b. 	More commonly caused by penetrating injury
c. 	Most occur within 1½” of carina, but can occur anywhere along tracheobronchial tree
2. 	Signs and symptoms
a. 	Severe respiratory distress
b. 	Hypoxia
c. 	Tachycardia
d. 	Subcutaneous emphysema, especially in the neck
e. 	Hemoptysis
f. 	Jugular venous distention
g. 	Tracheal deviation
3. 	Transport management
a. 	Administer oxygen.
b. 	Provide positive-pressure ventilation unless it worsens the patient’s condition.
c. 	Perform needle decompression if necessary.
d. 	Insert a chest tube if necessary and if protocols allow.
L. 	Pulmonary contusion
1. 	Overview
a. 	Tearing and lacerations to lung tissue can cause bleeding and leakage of plasma into alveoli and the interstitial spaces around them.
i. 	Lung hits inside of the chest wall
ii. 	Result of shearing force
2. 	Signs and symptoms
a. 	Initially absent (no signs and symptoms)
b. 	Increasing hypoxia
c. 	Opacity in the area of chest wall damage on chest radiograph
d. 	Worsening blood gas levels over time
3. 	Transport management
a. 	Provide ventilatory support; either:
i. 	Intermittent mandatory ventilation and positive end-expiratory pressure of 10 to 15 cm H2O 
ii. 	Continuous positive airway pressure at 10 to 15 cm H2O
b. 	Provide adequate analgesia.
c. 	Give resuscitation fluids.
M. 	Esophageal perforation
1. 	Overview
a. 	Most often caused by penetrating injuries
i. 	Projectiles, caustic ingestion
b. 	Medical cause
i. 	Cancer, gastroesophageal reflux disease erosions
ii. 	Excessive vomiting may cause a Mallory-Weiss tear
2. 	Signs and symptoms
a. 	Pain
b. 	Fever
c. 	Dysphagia
d. 	Subcutaneous air in the neck and neck stiffness
e. 	Pleuritic-type pain
f. 	Free mediastinal air or widening on imaging studies
g. 	A “crunching” sound on auscultation
3. 	Transport management
a. 	Manage the ABCs.
b. 	If a nasogastric tube is inserted, use extreme care.
N. 	Traumatic asphyxia
1. 	Overview
a. 	A severe, sudden crushing injury to the chest and abdomen
b. 	Forces blood backward out of right side of heart, engorging the veins of the chest, neck, and head
i. 	Deoxygenated blood makes chest, neck, and head look blue or purple, as in extreme cyanosis.
c. 	Not a form of asphyxia
d. 	Not fatal by itself
2. 	Signs and symptoms
a. 	Blue or purple color of the chest, neck, and head
b. 	Associated injuries
c. 	JVD
d. 	Conjunctival bleeding
e. 	Sharp line of demarcation with normal skin color below
3. 	Transport management
a. 	Provide supportive care.
b. 	Treat the associated injuries.
c. 	If the patient is found entrapped:
i. 	Insert IVs
ii. 	Develop treatment plan to deal with sudden hypotension and possible release of myoglobin and potassium when patient is released


VIII. Facial Trauma
	Time: 6 Minutes
	Slides: 51–54
	Lecture/Discussion
A. 	Overview
1. 	Can be life-threatening
a. 	Result of airway compromise
b. 	Ability to get sensory information through sight and hearing
2. 	Implications for patients socially and regarding self-image
3. 	Distracting for providers
a. 	Manage emotional response
B. 	Ear injuries
1. 	Overview
a. 	Not usually CCTP area of concern
2. 	External ear injury
a. 	Considered local injury with no acute systemic implications
b. 	Standard soft-tissue injury care applies
c. 	Leaking blood or fluid from auditory canal indicates more serious injury
i. 	Perform halo test
ii. 	See Chapter 11: Neurologic Emergencies
3. 	Ruptured tympanic membrane
a. 	Causes include:
i. 	Overpressure injury (explosion, direct blow)
ii. 	Failure to equalize middle ear pressure during scuba diving
b. 	Most will heal spontaneously
c. 	Signs and symptoms
i. 	Pain
ii. 	Vertigo
iii. 	Vomiting
iv. 	Blood visible in the ear canal
d. 	Transport management
i. 	Apply an external dressing (do not pack the ear canal).
ii. 	Administer an antiemetic if necessary.
iii. 	Do not transport the patient by air if possible.
C. 	Eye injuries
1. 	Overview
a. 	Often dramatic, but not life threatening
b. 	CCTP can do little more than protect eye from further injury, transport patient to ophthalmology service
c. 	Chemical burns major exception, require immediate assistance
2. 	Eyelid lacerations
a. 	Apply direct pressure in manner not to push on globe
b. 	Cold application may reduce swelling
c. 	Be concerned for concomitant eye injuries
3. 	Conjunctival and corneal injuries
a. 	Serious injuries involve shrapnel from high-speed equipment involving impalement
b. 	Eye and implanted object should be prevented from movement for transport
c. 	Patch unaffected eye
4. 	Hyphema
a. 	Collection of blood in the anterior chamber of eye as result of blunt trauma or medical reason
b. 	Requires a full ophthalmologic examination
c. 	Signs and symptoms
i. 	Patient complaint of reduced vision 
ii. 	Pool of blood in the eye; may be visualized either directly or by shining a penlight obliquely at the globe
d. 	Grading system from 1–4
i. 	Grade 4 = total clotted blood
e. 	Transport management
i. 	Patch both eyes.
ii. 	Transport the patient sitting as upright as possible.
iii. 	Administer analgesics; acetaminophen with or without codeine and aspirin.
iv. 	Administer an anxiolytic if necessary to facilitate transport.
5.	Ocular globe rupture
a. 	Signs and symptoms
i. 	Penetrating lid injury
ii. 	Bullous conjunctival hemorrhage
iii. 	Blood in the anterior chamber (hyphema)
iv. 	Peaked or deformed pupil
v. 	Lens dislocation
vi. 	Vitreous hemorrhage
vii. 	Decreased visual acuity
b. 	Transport management
i. 	Protect the affected eye with a rigid eye shield or cup.
ii. 	Administer antiemetics and pain medication.
iii. 	If necessary, administer an antitussive to prevent increased intraocular pressure as the result of coughing.
6. 	Ocular avulsion
a. 	Signs and symptoms
i. 	Enucleation of eyeball from eye socket
b. 	Transport management
i. 	Protect the eye from further trauma with a protective cup or other rigid protective device with gauze padding.
7. 	Traumatic retinal detachment
a. 	Refers to separation of the inner layers of the retina from pigmented epithelium
b. 	Signs and symptoms
i. 	Sensation of flashing light, often accompanied by a shower of floaters and vision loss
ii. 	Black spots, especially in the center of the visual field
iii. 	Spiderweb-like vision
c. 	Transport management
i. 	Avoid pressure to the globe.
ii. 	Protect the eye with a rigid metal eye shield.
D. 	Mandibular fracture and dislocation
1. 	Signs and symptoms
a. 	Crepitus
b. 	Trismus
c. 	Swelling
d. 	Patient complaint that the jaw “doesn’t feel right” (malocclusion)
2. 	Transport management
a. 	If the patient’s jaw is wired shut, have wire cutters available to open the jaw in case an emergency airway is needed.
b. 	Have nasotracheal intubation skills and equipment available.
c. 	Be prepared to make emergency surgical access.
d. 	Treatment not usually necessary on scene 
E. 	Dental avulsion
1. 	Have a good chance of reimplantation if replaced within an hour
2. 	ADA Guidelines
a. 	Never place an avulsed tooth in anything that can dry or crush the outside of the tooth.
b. 	Do not handle the tooth roughly. 
c. 	Do not rinse it off or rub, scrape, or disinfect the outside of the tooth.
d. 	Place the tooth in a soft transport device, preferably in Hank’s solution 
i. 	Do not use tap water.
ii. 	Use whole milk as a second-best solution to Hank’s solution.
iii. 	Third choice is saline, but only for less than an hour


IX. Neck Injuries
	Time: 3 Minutes
	Slides: 55
	Lecture/Discussion
A. 	Overview
1. 	Neck is relatively unprotected, yet contains:
a. 	Critical airway and vascular structures
b. 	Cervical spine
2. 	Selective spinal immobilization criteria now standard on scene calls
3. 	Patients with neck injury should always be considered difficult airway patients.
4. 	Obtain immediate otolaryngology consult for neck trauma resulting in hoarseness accompanied by:
a. 	Skin lacerations
b. 	Ecchymosis
c. 	Tenderness
d. 	Subcutaneous emphysema
e. 	Stridor
B. 	Laryngotracheal injuries
1. 	Overview
a. 	Uncommon
b. 	Most in area of cervical trachea
c. 	Direct blunt trauma most common cause
i. 	Examples: strangulation, clothesline injury, hanging
d. 	Penetrating laryngotracheal injuries are 10% of all penetrating neck injuries
2. 	Signs and symptoms
a. 	Bubbling from a neck wound
b. 	Subcutaneous air
c. 	Dysphonia
d. 	Dyspnea
e. 	Stridor
f. 	Visible wounds
g. 	Swelling
3. 	Transport management
a. 	Airway management with careful endotracheal intubation
b. 	Occlusive dressing for open neck wounds
c. 	Spinal precautions
d. 	Transport to a trauma center
C. 	Thyroid injuries
1. 	Overview
a. 	Thyroid vascular, trauma can cause hematomas that impinge airway
2. 	Thyroid storm (thyrotoxicosis)
a. 	Excess of thyroid hormones following trauma
i. 	20 to 30% mortality rate
ii. 	Causes a hypermetabolic crisis
b. 	Signs and symptoms
i. 	Tachycardia greater than 140 beats/min
ii. 	Hyperthermia (sometimes a temperature greater than 103.9°F)
iii. 	Coma with agitation
iv. 	Nausea
v. 	Vomiting
vi. 	Diarrhea
vii. 	Unexplained jaundice and pulmonary edema
viii.	Elevated thyroxine level
c. 	Transport management for thyroid storm
i. 	Administer a beta-blocker (eg, an esmolol drip).
ii. 	Administer a sedative.
iii. 	Implement cooling measures.
D. 	Vascular neck injuries
1. 	Overview
a. 	Injury can produce rapid exsanguination, hematoma formation, or embolization of air.
b. 	Account for one-fourth of all penetrating injuries with high mortality
2. 	Transport management
a. 	Apply direct pressure to the injury with an occlusive dressing.
b. 	Keep the patient in the Trendelenburg position.


X. Abdominal Trauma
	Time: 3 Minutes
	Slides: 56–57
	Lecture/Discussion
A. 	Overview
1. 	Difficult to recognize
a. 	Document accurate history and physical exam for later comparison
2. 	Abdominal cavity
a. 	Extremely large space that houses many organs
b. 	Significant amount of blood may collect and go unnoticed
c. 	Organs have little protection, include:
i. 	Spleen
ii. 	Liver
iii. 	Kidneys
iv. 	Aorta
v. 	Bladder
vi. 	Gallbladder
vii. 	Small and large intestines
viii.	Pancreas
ix. 	Stomach
3. 	Blunt or penetrating trauma to abdominal organs can cause life-threatening hemorrhage and serious organ damage.
a. 	Focus on mechanism of injury
b. 	Injuries may not present with outward signs and symptoms.
c. 	Indications of internal abdominal bleeding:
i. 	Grey-Turner’s sign
ii. 	Cullen’s sign 
4. 	Blunt trauma
a. 	External force is placed on the abdominal cavity.
b. 	Examples: fall, automobile crash, or motorcycle crash, seatbelt
5. 	Penetrating trauma
a. 	Involves many different objects
b. 	Examples: knives, guns, tree limbs, or metal rods
c. 	Difficult to assess
B. 	Assessment
1. 	Ascertain as much about events leading up to injury as possible.
2. 	Perform physical exam to identify blood loss
a. 	Inspect
b. 	Auscultate
c. 	Palpate
3. 	Perform primary assessment at bedside, not during transport.
4. 	Signs and symptoms
a. 	Altered mental status
b. 	Tachycardia
c. 	Absence of palpable pulses
d. 	Pale, moist, and mottled skin
e. 	Poor peripheral perfusion
f. 	Hypotension
5. 	Transport management
a. 	Administer high-flow oxygen and fluids.
b. 	Establish at least two IV lines; consider placement of central lines.
c. 	Keep the patient’s blood pressure at 90 mm Hg systolic or 65 mm Hg MAP.
d. 	Administer a bolus of crystalloid in 250- to 500-mL amounts titrated to blood pressure, MAP, or CVP.
e. 	If necessary, secure the airway. 
f. 	If necessary, administer blood products.
g. 	Except in cases of suspected urethral injury, insert an indwelling catheter prior to transport.
h. 	Keep the patient warm.
i. 	Cover open abdominal wounds with sterile dressings, then cover with an occlusive dressing to prevent evaporative cooling.


XI. Hollow vs Solid Organ Injury
	Time: 6 Minutes
	Slides: 58–61
	Lecture/Discussion
A. 	Overview
1. 	Hollow organs
a. 	Leak contents when injured
b. 	Include stomach, intestines, gallbladder, urinary bladder, ureters, uterus, great vessels of descending (abdominal) aorta and the inferior vena cava
c. 	Peritonitis
2. 	Solid organs
a. 	Bleed when injured
b. 	Include liver, spleen, pancreas, kidneys
3. 	Orient treatment toward treating shock
B. 	Spleen
1. 	Overview
a. 	Most commonly injured organ in abdominal cavity
b. 	Young adults and patients with sickle cell disease at particular risk
c. 	Gets direct vascular supply from aorta; drainage goes directly to inferior vena cava
2. 	Signs and symptoms
a. 	Pain in the area of the spleen
b. 	Kehr’s sign: Pain in the shoulder
3. 	Transport management
a. 	Treat the patient for signs and symptoms of hypovolemic shock.
C. 	Liver
1. 	Overview
a. 	Largest organ in abdominal cavity
b. 	Most vascular organ
2. 	Signs and symptoms
a. 	Pain in the right upper quadrant
b. 	Kehr’s sign in right shoulder as blood accumulates around diaphragm
3. 	Treatment
a. 	Surgery not first option anymore
b. 	Observation
c. 	Will heal over time
D. 	Large and small intestines
1. 	Overview
a. 	Penetrating trauma most common injury
b. 	Blunt trauma to the abdominal wall can cause injury to small bowel
i. 	Seatbelt injury
c. 	Large intestine most frequent area to be injured by penetrating trauma.
i. 	96% of penetrating traumas
ii. 	Ruptures can cause sepsis and peritonitis.
2. 	Signs and symptoms
a. 	Ecchymotic area across the lower portion of the abdomen (seatbelt sign)
b. 	Presence of pain with palpation to the abdomen
c. 	Guarding
d. 	Abdominal distention
e. 	Rebound tenderness
f. 	Vomiting
3. 	Transport management
a. 	Maintain a high index of suspicion for occult injury.
b. 	Establish two large-bore IVs.
c. 	Consider other injuries, such as chest, neck, and lumbar spine injuries.
d. 	Provide rapid transport.
E. 	Other organs
1. 	Stomach
a. 	Damage from trauma rare
2. 	Duodenum
a. 	Well-protected, retroperitoneal organ
b. 	May not produce symptoms when ruptured
3. 	Jejunum and ileum
a. 	Penetrating trauma
i. 	Approximately 80% of gunshot wounds to abdomen and 30% of stab wounds lacerate.
F. 	Vascular injuries
1. 	Usually life-threatening; major blood vessels in abdomen: 
a. 	Aorta
b. 	Inferior vena cava
c. 	Renal artery
d. 	Mesenteric artery
e. 	Iliac artery
2. 	Signs and symptoms
a. 	Potentially none
b. 	Altered mental status
c. 	Hypovolemic shock
3. 	Management
a. 	Maintain airway patency
i. 	Insert an endotracheal tube if necessary.
b. 	Administer aggressive fluid resuscitation.
i. 	Maintain systolic blood pressure of at least 80 mm Hg but not higher than 90 mm Hg.
c. 	Administer blood products if available.
d. 	Transport the patient immediately to a center capable of trauma surgery.


XII. Pelvic Trauma
	Time: 2 Minutes
	Slide: 62
	Lecture/Discussion
A. 	Overview
1. 	Caused by motor vehicle traumas, falls, and pedestrian–motor vehicle collisions.
2. 	Result from significant force
a.	Look for other injuries as well.
3. 	Can be life-threatening due to internal hemorrhage
a. 	Rich blood supply from left and right iliac arteries
b. 	Veins are thin, valveless, easily torn
4. 	The pelvis also houses the female reproductive organs and the bladder, which can rupture, in both sexes.
B. 	Open-book fracture
1. 	Results from anterior-posterior compressive forces separating the pelvis at the symphysis pubis.
2. 	Signs and symptoms
a. 	Rotation or uneven height of the iliac crests
b. 	Uneven length of the legs
c. 	Tenderness upon palpation of the posterior aspect of the pelvic ring
d. 	Pain, crepitus, or movement upon gentle lateral compression and inward compression
3. 	Transport management
a. 	Splint the fracture.
b. 	Treat the patient for shock.
c. 	Manage any soft-tissue damage to the genitalia.
d. 	Package the patient for transport using immobilization on a scoop stretcher or backboard.
i. 	Alternatively, use a pelvic binder.


XIII. Extremity Trauma
	Time: 18 Minutes
	Slides: 63–74
	Lecture/Discussion
A. 	Musculoskeletal injuries
1. 	Rarely life threatening
2. 	Include fractures, sprains, strains, dislocations, muscular contusions, and compartment and crush syndromes
3. 	May indicate amount of energy transferred to body, likelihood of additional injury
4. 	Splint properly
5. 	Administer pain medications.
6. 	Assess for six Ps—pain, pallor, pulselessness, paresthesia, paralysis, and pressure
a. 	Before and after manipulation
B. 	Fractures
1. 	Closed fractures
a. 	Skin remains intact, less chance of infection
b. 	May involve internal bleeding
i. 	Femur
2. 	Open fractures
a. 	Skin over bone is broken, more potential for infection
b. 	Typically result from high-energy injuries
i. 	Potential for more blood loss than closed fractures
3. 	Signs and symptoms
a. 	Pain
b. 	Swelling
c. 	Deformity
d. 	Rigidity
e. 	Shortening
f. 	Ecchymosis
g. 	Guarding
h. 	Crepitus
4. 	Management of isolated fractures includes:
a. 	Maintain an open airway; apply high-flow oxygen if necessary.
b. 	Assess pulses and motor and sensory function distal to the fracture site.
c. 	Control bleeding with direct pressure and pressure dressings.
i. 	Apply tourniquet if not effective after adequate time
d. 	Apply a sterile dressing to any exposed bone or tissue.
e. 	Initiate IV fluids.
f. 	Consider administration of analgesic medication.
g. 	Splint the extremity in its normal anatomic position with an appropriate splint while maintaining circulation.
h. 	Reassess pulses and motor and sensory function distal to the fracture site after application of the splint.
i. 	Monitor oxygen saturation, vital signs, and the cardiac monitor.
j. 	Splint femur fractures with a traction splint.
5. 	Femur fracture
a. 	Largest bone in body
b. 	Sharp bone ends can override and damage soft tissue. 
c. 	The slack muscle can provide large space for the collection of blood.
i. 	Accounts for loss of at least 1 L of blood from circulation
d. 	Traction splint
i. 	Contraindications: hip and pelvic fractures, knee injury, and ankle damage
6. 	Vertebral fracture
a. 	Trauma is the leading cause of injury to the vertebral column.
b. 	Unstable injuries can result in permanent devastating neurologic deficits.
i. 	Fully immobilize the spine for transport.
c. 	Acute spinal injury is classified as stable or unstable by the mechanism of injury, which includes:
i. 	Flexion
ii. 	Flexion with rotation
iii. 	Extension
iv. 	Compression
d. 	Some fractures also have specific names.
e. 	Secondary injury can be the result of: 
i. 	Hypoxia
ii. 	Hypoglycemia
iii. 	Hypotension
iv. 	Hyperthermia
v. 	Mishandling during transport
7. 	Cervical fracture
a. 	Most devastating vertebral fractures occur in the seven cervical vertebrae
i. 	Control of the entire body, including cardiorespiratory functions, descends here 
b. 	Damage to vertebrae in this area may compromise respiratory effort.
8. 	Thoracic fracture
a. 	Can lead to a loss of innervation of the intercostals muscles, leading to respiratory insufficiency
b. 	“Spinal shock” can affect thoracic area or higher
i. 	Rare
9. 	Lumbar spine fracture
a. 	Largest vertebrae
b. 	Unsupported, so prone to injury
c. 	Jackknifing injuries common
10. 	Humerus fracture
a. 	Vascular long bone
i. 	May lose up 750 mL of blood
b. 	Mark the location of pulses that are found prior to transport with a skin marker.
11. 	Rib fracture
a. 	Single rib fractures are rarely life threatening.
b. 	May cause pneumothorax
c. 	Torn intercostal arteries can lead to significant blood loss or hemothorax.
12. 	Nasal fracture
a. 	Causes concern for patency of the airway
C. 	Dislocations
1. 	Overview
a. 	When one displaces from a joint
b. 	Assume it is coupled with a fracture until proven wrong.
c. 	Not life threatening, but potential for neurovascular compromise makes them emergencies
2. 	Signs and symptoms
a. 	Pain
b. 	Swelling
c. 	Distorted anatomy
d. 	Shortening
e. 	Ecchymosis
f. 	Guarding or being “locked”
g. 	Inability to move
3. 	Transport management
a. 	Maintain an open airway; apply high-flow oxygen as needed.
b. 	Initiate IV fluids.
c. 	Assess pulses and motor and sensory function distal to the dislocation.
d. 	Splint the dislocation in the position of comfort with an appropriate splint while maintaining circulation.
e. 	Reassess pulses and motor and sensory function distal to the injured site after application of the splint.
f. 	Administer analgesic medication titrated to pain relief and blood pressure.
g. 	Monitor oxygen saturation, vital signs, and the cardiac monitor.
D. 	Subluxations
1. 	Partial dislocation of a joint
a. 	Sprain
2. 	Graded from I to IV
a. 	Grade I sprain has minimal abnormal movement
b. 	Grade IV is a dislocation
E. 	Amputation
1. 	Separation of a body part from the remainder of the body
2. 	Can be life threatening
3. 	Often disabling
4. 	Make every attempt to locate the part and transport it with the patient for possible reattachment.
F. 	Management
1. 	Overview
a. 	Depends on the overall state of the patient and if patient requires resuscitation
2. 	Splinting
a. 	To prevent further harm from movement of the bone ends
b. 	Holds in anatomically correct position using tension
c. 	Various types available
3. 	Casting
a. 	Applied after swelling has subsided to avoid compartment syndrome
4. 	Reduction/realignment
a. 	Usually done by orthopaedist as part of the resuscitation team
b. 	Realignment becomes priority if neurovascular function distal to injury compromised
5. 	External fixation
a. 	Performed surgically by orthopaedic surgeon
6. 	Internal fixation
a. 	Performed surgically by orthopaedic surgeon
G. 	Compartment syndrome
1. 	Overview
a. 	Bleeding or swelling occurs in nonstretchable fascia that divides each extremity into compartments 
i. 	Exceeds amount of space available
ii. 	Impairs circulation
iii. 	Causes pain 
b. 	Forearms and legs most common anatomic locations 
i. 	Any extremity and buttocks can develop
c. 	Usually develops over a period of hours
d. 	May be caused by burns, external compression, crushing injury
2. 	Signs and symptoms
a. 	Pain
b. 	Pallor
c. 	Pulselessness
d. 	Paresthesia
e. 	Paralysis
f. 	Pressure
g. 	Poikilothermia (affected extremities may be cold)
3. 	Transport management
a. 	Maintain an open airway; apply high-flow oxygen as necessary.
b. 	Assess pulses and motor and sensory function.
c. 	Elevate the extremity above the heart.
d. 	Place ice packs over the extremity.
e. 	Initiate IV fluids to maintain peripheral perfusion.
f. 	Consider loosening constrictive splint material and/or clothing.
g. 	Administer pain medication.
h. 	Monitor carefully for signs of, and be prepared to treat, rhabdomyolysis, hyperkalemia, and myoglobinuria.
H. 	Crush injury and rhabdomyolysis
1. 	Overview
a. 	Damage to sarcolemma from any cause
b. 	Damage allows influx of calcium and sodium, followed by release of other substances that set off chain of events 
c. 	Leading causes include:
i. 	Exercise
ii. 	Alcohol
iii. 	Drugs
iv. 	Infections
v. 	Trauma
vi. 	Compression
vii. 	Seizures
d. 	Known as the smiling death
i. 	Extricated patient shown happy and smiling until released K+ reaches heart, sudden death ensues
2. 	Signs and symptoms
a. 	Motor weakness
b. 	Obvious evidence of trauma or compression
c. 	Sensory loss
d. 	Dehydration
e. 	Dark or tea-colored urine
f. 	Blood with only a few red blood cells on microscopic urine analysis
g. 	Significant elevations in creatine kinase (5 times normal or higher)
h. 	Hyperkalemia 
i. 	Plus ECG changes 
i.	Hypocalcemia 
3. 	Transport management
a. 	Administer 2 L (or more) of saline.
b. 	Administer 1 mEq/kg of sodium bicarbonate.
c. 	Place the patient on a heart monitor.
d. 	If signs of elevated K+ are seen, give calcium as often as every 4 minutes as a slow IV push.
e. 	If IV or intraosseous access cannot be obtained, apply a tourniquet proximal to the entrapment.
f. 	Insert an indwelling catheter, and give enough fluids to maintain output of 200 to 300 mL/h.
g. 	Give enough bicarbonate to keep urine pH greater than 6.5, by adding 1 to 2 amps per L saline given.
h. 	Administer mannitol.
i. 	On interfacility transfers, monitor electrolytes.
4. 	Pulseless extremity
a. 	Repositioning has inherent dangers.
b. 	Use manual traction in anatomic alignment with the long bone.
c. 	Dislocation
i. 	Use analgesia and benzodiazepines to relax the muscles.
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A. 	Nonsteroidal anti-inflammatory drugs
1. 	Used in stable patients to control pain and reduce inflammation
B. 	Opiate analgesics
1. 	Mainstay of pain control
2. 	Include side effects
a. 	Respiratory depression
b. 	Hypotension 
c. 	Nausea or vomiting 
3. 	Fentanyl most common
C. 	Antibiotics
1. 	Commonly used with trauma
a. 	IV antibiotics started during resuscitation phase of care
2. 	Consider
a. 	Drug interactions 
b. 	Signs of an allergic reaction
D. 	Muscle relaxants
1. 	Control pain from spasms
2. 	Usually not used in transport of critical care patient
E. 	Anticoagulants
1. 	CCTP will transport many patients on anticoagulants
2. 	Balance use during trauma against risk of further bleeding
3. 	Used to prevent: 
a. 	Deep venous thrombosis (DVT)
i. 	Heparin, low-molecular-weight heparin
b. 	Disseminated intravascular coagulation (DIC)
i. 	High risk in pregnant patients
F. 	Sedatives/hypnotics
1. 	Control of anxiety and agitation
2. 	Benzodiazepines (lorazepam)
3. 	Sedatives (propofol)
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A. 	Geriatric trauma
1. 	Overview
a. 	Mortality rates start to climb after the age of 30 years
b. 	Incidence of complicating comorbid conditions also increases after age 30 
c. 	By 2030, 20% of the US population will be older than 65 years.
2. 	Assessment includes consideration of:
a. 	Presence of dentures or other dental devices (airway)
b. 	Kyphosis
c. 	Reduced cough reflex and increased risk of aspiration may require additional attention to suctioning 
d. 	Fragile nasal tissues
e. 	Reduced vital capacity and decreased ability for chest excursion
f. 	Reduced tidal volume and lower minute volume
g. 	Assessment for shock and perfusion may be difficult due to:
i. 	Capillary refill delays
ii. 	Medications
iii. 	Pacemakers
iv. 	Preexisting hypertension
h. 	Slow responses to questions may not indicate head trauma
3. 	Management considerations
a. 	Extra care to maintain temperature control 
b. 	Extra padding between splints or backboards 
i. 	Reduced subcutaneous fat
B. 	Trauma during pregnancy
1. 	Abdominal injuries to pregnant patients
a. 	Overview 
i. 	Complicated by the multiple physiologic changes to the patient
ii. 	Consideration for two lives
iii. 	Maternal shock and death
b. 	Some of the changes in pregnancy can mimic shock.
c. 	Risk of massive blood loss considerably increased with trauma to bony pelvis.
i. 	Related to increase in blood flow to the uterus	
d. 	Any pregnant patient with pelvic injury most certainly has a bladder and/or uterine injury.
i. 	Maintain high rate of suspicion; patients may exsanguinate rapidly.
2. 	Abruptio placenta
a. 	Causes 70% demise of fetus in blunt trauma
b. 	Signs and symptoms
i. 	Vaginal bleeding
ii. 	Abdominal pain
iii. 	Back pain
iv. 	Uterine tenderness
v. 	Signs of shock
vi. 	Lack of fetal heart sounds
c. 	Management
i. 	If patient is beyond 20 weeks’ gestation, tilt her left laterally at least 15° to prevent vena cava syndrome.
ii. 	Provide bleeding control.
iii. 	Maintain the patient’s airway; provide maximum oxygenation.
iv. 	Initiate early IV access and implement aggressive fluid resuscitation. 
v. 	Provide rapid transport.
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A. 	Patients with severe trauma are more likely to be transported by air, especially in situations in which ground transport time could take considerably longer than air.



