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Chapter 33

Face and Neck Trauma

Unit Summary
As a paramedic, you will commonly encounter patients with injuries to the face and neck. For example, approximately 70% of patients who survive motor vehicle collisions experience facial trauma. Facial trauma ranges in severity from a broken nose to penetration of the great vessels of the neck. This chapter provides a detailed review of the anatomy and physiology of the face and neck. It also discusses injuries to the face and neck, including their respective signs and symptoms and appropriate prehospital care.
National EMS Education Standard Competencies

Trauma

Integrates assessment findings with principles of epidemiology and pathophysiology to formulate a field impression to implement a comprehensive treatment/disposition plan for an acutely injured patient.

Head, Facial, Neck, and Spine Trauma

Recognition and management of

• Life threats (pp 1617-1618)

• Spine trauma (pp 1634-1635, and see chapter, Head and Spine Trauma)

Pathophysiology, assessment, and management of

• Penetrating neck trauma (pp 1631-1634)

• Laryngotracheal injuries (pp 1631-1634)

• Spine trauma

- Dislocations/subluxations (see chapter, Head and Spine Trauma)

- Fractures (see chapter, Head and Spine Trauma)
- Sprains/strains (see chapter, Head and Spine Trauma)

• Facial fractures (pp 1618-1621)

• Skull fractures (see chapter, Head and Spine Trauma)
• Foreign bodies in the eyes (pp 1621-1626)

• Dental trauma (p 1630)

• Unstable facial fractures (pp 1618; 1621)

• Orbital fractures (pp 1619; 1623)

• Perforated tympanic membrane (p 1629)

• Mandibular fractures (pp 1618-1619; 1621)

Knowledge Objectives

1. Discuss the anatomy and physiology of the head, face, and neck, including major structures and specific important landmarks. (pp 1609-1615)
2. Describe the factors that may cause the obstruction of the upper airway following a facial injury. (pp 1618-1619)
3. Discuss the general patient assessment process for a patient with a face or neck injury. (pp 1614-1617)
4. Discuss general emergency care of a patient with a face or neck injury, including the importance of airway management. (pp 1617-1618)
5. Discuss different types of facial injuries, including soft-tissue injuries, nasal fractures, mandibular fractures, maxillary fractures, orbital fractures, and zygomatic fractures, as well as patient care considerations related to each one. (pp 1618-1621)
6. Describe the process of providing emergency care to a patient who has sustained face and neck injuries, including assessment of the patient, review of signs and symptoms, and management of care. (pp 1620-1621)
7. List the steps in the emergency medical care of the patient with soft-tissue wounds of the face and neck. (p 1621)
8. Discuss different types of eye injuries, including lacerations, foreign bodies, impaled objects, blunt trauma, and burns, as well as related patient care considerations. (pp 1621-1625)
9. List the steps in the emergency medical care of the patient with an eye injury, including lacerations, blunt trauma, foreign object, impaled object, and burns. (pp 1625-1629)
10. Discuss different types of ear injuries, including soft-tissue injuries and a ruptured eardrum, as well as related patient care considerations. (p 1629)
11. List the steps in the emergency medical care of the patient with injuries of the ear, including lacerations and foreign body insertions. (p 1629)
12. Discuss different oral injuries, including soft-tissue injuries and dental injuries, as well as related patient care considerations. (p 1630)
13. List the steps in the emergency medical care of the patient with dental and cheek injuries, including how to handle an avulsed tooth. (p 1630)
14. Discuss specific injuries to the anterior part of the neck, including soft-tissue injuries, injuries to the larynx, injuries to the trachea, and injuries to the esophagus. (pp 1631-1632)
15. List the steps in the emergency medical care of the patient with a penetrating injury to the neck, including how to control regular and life-threatening bleeding. (pp 1633-1634)
16. Discuss spine trauma that does not involve the spinal cord, including the pathophysiology of sprains and strains and their assessment and management. (pp 1634-1635)
Skills Objectives

1. Demonstrate the stabilization of a foreign object that has been impaled in a patient’s eye. (p 1626)
2. Demonstrate irrigation of a patient’s eye using a nasal cannula, bottle, or basin. (p 1627)
3. Demonstrate the care of a patient who has a penetrating eye injury. (p 1626)
4. Demonstrate how to control bleeding from a neck injury. (pp 1633-1634)
Readings and Preparation

Review all instructional materials including Chapter 33 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.
Support Materials

• Lecture PowerPoint presentation

• Case Study PowerPoint presentation
• The National Library of Medicine has a summary of facial trauma that can be located at:  http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0002057/
Enhancements

• Direct students to visit the companion website to Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, at http://www.paramedic.emszone.com for online activities.
•  If you have access to a local facial or trauma surgeon, they can be an excellent resource for you and your students.
Content connections: Chapter 34 of of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, discusses injuries to the head, spine, and spinal cord. These injuries often occur in conjunction with facial trauma. 
Teaching Tips

It is vitally necessary to discuss the absolute importance of maintaining the patient’s airway and breathing if they have a facial or neck injury.  
Unit Activities

Writing activities: Direct students to research LeFort fractures. Students should include how patients may present, how the patient’s airway can best be maintained, and how the diagnosis is confirmed in the hospital.
Student presentations: Students may present the results of their writing or group assignments.
Group activities: Provide a specific type of injury discription to each group.  Students will prepare a presentation to cover: which anatomical structures could be damaged, how the patient will likely present, and how the students recommend the treatment should progress.
Visual thinking: Provide students with graphics showing the anatomical and vascular structures of the face and neck. Using any video clips you have available (or YouTube) play clips of some type of facial injury (like a baseball pitcher being hit with a ball). Have students determine the potential injuries on their graphic.

Pre-Lecture 

You are the Medic
 “You are the Medic” is a progressive case study that encourages critical-thinking skills.
Instructor Directions

Direct students to read the “You are the Medic” scenario found throughout Chapter 33.

•
You may wish to assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions and the Patient Care Report.

•
You may also use this as an individual activity and ask students to turn in their comments on a separate piece of paper.

Lecture 

I. Introduction

A.
You will commonly encounter patients with injuries to the face and neck. 
1.
The face and neck are frequently subjected to traumatic forces. 
a.
The face and neck are usually not covered with clothing and protective equipment, like other parts of the body. 

2.
These injuries can be some of the most graphic you will see. 
a.
Be careful not to focus solely on these injuries at the risk of missing other life threats.
II. Anatomy and Physiology

A.
The facial bones 
1.
14 facial bones form the structure of the face.

a.
These include the: 

i.
Maxillae

ii.
Vomer
iii.
Inferior nasal concha
iv.
Zygomatic, palatine, nasal, and lacrimal bones 

b.
Protect the eyes, nose, and tongue.
c.
Provide attachment points for the muscles that allow chewing.
2.
Two major nerves provide sensory and motor control to the face: 
a.
Trigeminal nerve (fifth cranial nerve), which branches into the: 
i.
Ophthalmic nerve

(a)
Supplies the skin of the forehead, upper eyelid, and conjunctiva
ii.
Maxillary nerve 
(a)
Supplies the skin on the posterior part of the side of the nose, lower eyelid, cheek, and upper lip
iii.
Mandibular nerve 
(a)
Supplies the muscles of chewing and skin of the lower lip, chin, temporal region, and part of the ear 
b.
Facial nerve (seventh cranial nerve)

i.
Supplies the muscles of facial expression
3.
Blood supply to the face is provided through the external carotid artery.
a.
The face is highly vascular and tends to bleed heavily when injured.

4.
The orbits

a.
Cone-shaped fossae that enclose and protect the eyes

b.
Contain:

i.
Eyeball and muscles that move it
ii.
Blood vessels
iii.
Nerves
iv.
Fat
c.
A blow to the eye may result in fracture of the orbital floor.
i.
Blood and fat are then free to leak into the maxillary sinus.
5.
The nose

a.
The nasal septum separates the nostrils. 
b.
The external portion of the nose is formed of cartilage.

c.
Paranasal sinuses: Hollowed sections of bone lined with mucous membranes
i.
Decrease the weight of the skull.
ii.
Provide resonance for the voice.
6.
The mandible and temporomandibular joint

a.
Mandible: Movable bone forming the lower jaw and containing the lower teeth

i.
Numerous muscles of chewing are attached.
b.
Temporomandibular joint (TMJ) allows movement of the mandible.
B.
The eyes, ears, teeth, and mouth

1.
The eye

a.
The globe, or eyeball, is a spherical structure that is housed within the orbit, or eye socket.

b.
Held in place by loose connective tissue and several muscles 
c.
Oculomotor nerve (third cranial nerve) 

i.
Innervates the muscles that cause motion of the eyeballs and eyelids
ii.
Carries parasympathetic nerve fibers that cause constriction of the pupil 

d.
Optic nerve (second cranial nerve) 
i.
Provides the sense of vision 

e.
The structures of the eye include:

i.
Sclera (“white of the eye”) 
(a)
Maintains the shape of the eye 
(b)
Protects the contents of the eye
(c)
Becomes yellow in some illnesses from staining by bile pigments

ii.
Cornea 
(a)
Transparent anterior portion of the eye that overlies the iris and pupil

(b)
Clouding during aging results in cataracts.
iii.
Conjunctiva 
(a)
Mucous membrane that covers the sclera and internal surfaces of the eyelids 
iv.
Iris 
(a)
Pigmented part of the eye that surrounds the pupil 
(b)
Contracts and expands to regulate the size of the pupil
v.
Pupil 
(a)
Adjustable opening within the iris through which light passes to the lens
(b)
Normally dilates in dim light and constricts in bright light 
vi.
Lens
(a)
Can alter its thickness to focus light on the retina

vii.
Retina
(a)
Delicate, 10-layered structure of nervous tissue 
(b)
Receives light impulses and converts them to nerve signals

f.
The anterior chamber is filled with aqueous humor (clear watery fluid). 
i.
If lost through injury, it will gradually be replenished.

g.
The posterior chamber is filled with vitreous humor (jellylike substance that maintains the shape of the globe). 
i.
If lost, it cannot be replenished.

h.
Two types of vision: 
i.
Central vision allows visualization of objects directly in front of you.
ii.
Peripheral vision allows visualization of lateral objects while you are looking forward.
2.
The ear

a.
Divided into three anatomic parts
i.
External ear, consisting of: 
(a)
Pinna

(b)
External auditory canal
(c)
Exterior portion of the tympanic membrane (eardrum)

ii.
Middle ear, consisting of: 

(a)
Inner portion of the tympanic membrane 
(b)
Ossicles
iii.
Inner ear, consisting of:
(a)
Cochlea
(b)
Semicircular canals
b.
Sound waves enter through the auricle, or pinna.
i.
Travel through the external auditory canal to the tympanic membrane 
ii.
Vibrations against the tympanic membrane are transmitted to the cochlear duct at the oval window.
iii.
Movement of the oval window causes fluid within the cochlea to vibrate. 
iv.
At the organ of Corti, vibration stimulates hair movements that form nerve impulses that travel to the brain. 
v.
The brain converts the impulses into what we perceive as sound

3.
The teeth

a.
The normal adult mouth contains 32 permanent teeth. 
b.
Distributed about the maxillary and mandibular arches

c.
The teeth on each side of the arch are mirror images of each other. 

i.
Form four quadrants: 
(a)
Right upper
(b)
Left upper

(c)
Right lower
(d)
Left lower

ii.
Each quadrant contains
(a)
Central incisor
(b)
Lateral incisor
(c)
Canine
(d)
Two premolars

(e)
Three molars 
d.
Crown: Top portion of the tooth
e.
The pulp cavity fills the center of the tooth and contains: 
i.
Blood vessels
ii.
Nerves
iii.
Specialized connective tissue (pulp)

f.
Dentin and enamel surround the pulp cavity and protect it from damage.
g.
Alveoli: Bony sockets that reside in the mandible and maxilla 
h.
Gingiva (gums): Thickened connective tissue and epithelium
4.
The mouth

a.
Digestion begins with chewing of food (mastication). 
b.
Tongue: Primary organ of taste
i.
Attached at the mandible and hyoid bone
ii.
Covered by a mucous membrane
iii.
Extends from the back of the mouth to the lips 
c.
Hypoglossal nerve (12th cranial nerve) 
i.
Provides motor function to the muscles of the tongue
d.
Glossopharyngeal nerve (ninth cranial nerve) 

i.
Provides taste sensation to the posterior portions of the tongue 

e.
Mandibular branch of the trigeminal nerve (fifth cranial nerve) 
i.
Provides motor innervation to the muscles of mastication 
f.
Facial nerve (seventh cranial nerve) 

i.
Provides the sense of taste to the anterior two thirds of the tongue 

ii.
Provides cutaneous sensations to the tongue and palate

C.
The anterior region of the neck

1.
Principal structures include:
a.
Thyroid and cricoid cartilage
b.
Trachea
c.
Numerous muscles and nerves 
2.
Major blood vessels in this area are: 
a.
Internal and external carotid arteries 
i.
Supply oxygenated blood directly to the brain

b.
Internal and external jugular veins  
3.
Injury to any of the major vessels can produce:
a.
Cerebral hypoxia

b.
Infarct

c.
Air embolism
d.
Permanent neurologic impairment

4.
Other key structures include: 

a.
Vagus nerves

b.
Thoracic duct

c.
Esophagus

d.
Thyroid and parathyroid glands

e.
Lower cranial nerves

f.
Brachial plexus 
g.
Soft tissue and fascia

h.
Various muscles

III. Patient Assessment

A.
Scene size-up 
1.
Assess and address any hazards.

2.
Assess for the potential for violence. 
a.
If responding to a vehicle crash, ensure that traffic is controlled and protective measures are in place.

3.
Ensure standard precautions have been taken before you approach the scene.
4.
Determine the number of patients.
5.
Consider whether you need additional or specialized resources.

6.
Evaluate the mechanism of injury (MOI). 
B.
Primary assessment

1.
Soft-tissue injuries take a lower priority than the ABCs. 
2.
Form a general impression.
a.
Rapidly determine whether life threats are present. 
b.
If there is potential for neck or spine injury, perform manual immobilization. 
c.
Check for responsiveness even if a soft-tissue injury to the head does not seem significant. 
d.
Administer high-flow oxygen if consciousness is altered, and provide immediate transport.
3.
Airway and breathing

a.
Assess the airway as soon as you arrive at the patient’s side.

i.
If unresponsive or level of consciousness significantly altered, consider an oropharyngeal or nasopharyngeal airway. 
(a)
Nasopharyngeal airways are contraindicated if a basilar skull or cribriform plate fracture is suspected.
b.
Determine whether air is moving from the nose, mouth, or stoma. 
c.
Immediately suction any blood, vomit, or other substance from the airway. 
d.
Correct anything that interferes with airway patency.

e.
Assess the patient’s breathing. 
i.
Address significant alteration in breathing by using: 

(a)
Nonrebreathing mask with oxygen at 15 L/min, or 

(b)
Bag-mask device and supplementary oxygen

4.
Circulation

a.
Palpate the pulse. 

i.
If no pulse is present, take resuscitative measures.

b.
Inspect the skin for color, temperature, and condition. 
i.
Pale or ashen skin = inadequate perfusion

ii.
Cool, moist skin = early indicator of shock
c.
Control any visible significant bleeding. 

d.
If significant trauma has likely affected multiple systems, expose the patient and perform a rapid exam.

5.
Transport decision

a.
Patients with significant trauma should be rapidly transported. 
b.
Optimal on-scene time is less than 10 minutes.
i.
Any intervention that can be done en route should be delayed.

c.
The following findings require immediate transport:

i.
Poor initial general impression

ii.
Altered level of consciousness

iii.
Dyspnea

iv.
Abnormal vital signs

v.
Shock

vi.
Severe pain 

d.
Other signs that imply the need for rapid transport include: 

i.
Tachycardia

ii.
Tachypnea

iii.
Weak pulse
iv.
Cool, moist, and pale skin
e.
Any patient with a significant MOI should be transported early. 
i.
Do not wait for signs of shock to develop.
C.
History taking

1.
Was there a precipitating factor?

2.
Ask the patient or family members and bystanders about the injury, such as:

a.
Was the patient wearing a seat belt?

b.
How fast was the vehicle traveling?

c.
How high is the location from which the patient fell?

d.
Was there a loss of consciousness?

e.
What type of weapon was used?

3.
Record the information on the patient care record, and relay it during patient transfer. 
a.
Attempt to obtain a SAMPLE history. 
4.
If your patient is unresponsive and bystanders cannot provide information, your only sources of information may be:

a.
The scene 
b.
Medic Alert jewelry
D.
Secondary assessment

1.
In some cases, you may not have time for a secondary assessment. 
2.
In other cases, it may occur en route to the ED.

3.
Assess the respiratory system by looking and listening for signs of airway problems. 

a.
Is the patient in a tripod position?

b.
What is the skin’s color and condition?

c.
Are there any signs of increased respiratory efforts? 

i.
Retractions

ii.
Nasal flaring
iii.
Pursed lip breathing
iv.
Use of accessory muscles
d.
Listen for air movement. 
e.
Listen to breath sounds. 
i.
Should be clear and equal bilaterally, anteriorly, and posteriorly
f.
Determine the rate and quality of respiration.

g.
Assess for asymmetric chest wall movement. 
h.
Feel for crepitus or subcutaneous emphysema.

4.
Assess the neurologic system, including the following:

a.
Level of consciousness
b.
Pupil size and reactivity

c.
Motor response

d.
Sensory response

5.
Assess the musculoskeletal system by performing a full-body exam. 
a.
Look for DCAP-BTLS. 
b.
Assess the chest, abdomen, and extremities. 
c.
Log roll the patient to assess the posterior torso. 
d.
Once assessed, the patient can be log rolled onto a backboard, followed by spinal stabilization.

6.
Assess all anatomic regions, looking for the following:

a.
Raccoon eyes, Battle sign, and/or drainage of blood or fluid from the ears or nose

b.
Jugular vein distention and tracheal deviation 
c.
Pelvic instability 
i.
If a grimace or instability is noted during medial palpation, do not continue.
d.
Abdominal distention, swelling, guarding, tenderness, or rigidity in any of the four quadrants 

i.
If the abdomen is tender, expect internal bleeding.
7.
Record pulse, motor, and sensory function. 
8.
Reassess the vital signs.

E.
Reassessment

1.
Frequent reassessments should be made en route to the hospital. 
a.
Every 15 minutes for a stable patient 
b.
Every 5 minutes for more serious conditions 
2.
Obtain and evaluate vital signs. 
3.
Check interventions.
4.
Repeat the primary assessment. 
a.
Identify changes in condition. 
b.
You may need to add additional dressings to the injury. 

5.
Documentation should include:
a.
Description of the MOI
b.
Position in which you found the patient
c.
Location and description of injuries
d.
Accurate account of treatment 
6.
In patients who have open injuries with severe external bleeding, estimate and report the amount of blood loss.
IV. Emergency Medical Care

A.
Emergency care of face and neck injuries must focus on airway protection. 

1.
Assess bandaging frequently. 
a.
If blood soaks through bandages, use additional methods to control bleeding.

2.
Expose wounds, control bleeding, and be prepared to treat for shock.

3.
All patients with major closed soft-tissue injury should receive oxygen via a nonrebreathing mask.

4.
Splint extremities that are painful, swollen, or deformed. 
a.
Assess pulses and motor and sensory function before and after applying the splint. 
b.
Document the presence or absence of pulses.

V. Pathophysiology, Assessment, and Management of Face Injuries

A.
Pathophysiology

1.
Soft-tissue injuries

a.
Open soft-tissue injuries to the face can indicate the potential for more severe injuries. 
b.
Massive soft-tissue injuries to the face can compromise the airway.

c.
Maintain a high index of suspicion with closed soft-tissue injuries to the face. 
i.
Suggests the potential for more severe underlying injuries 

d.
Impaled objects in the soft tissues or bones of the face present a high risk of airway compromise. 
i.
Massive oropharyngeal bleeding can result in: 
(a)
Airway obstruction

(b)
Aspiration

(c)
Ventilator inadequacy 
ii.
Blood is a gastric irritant.

(a)
Swallowing blood can make a patient vomit, increasing the likelihood of aspiration.
2.
Maxillofacial fractures

a.
Commonly occur when the facial bones absorb energy of a strong impact

i.
Forces involved are also likely to produce traumatic brain injuries and cervical spine injuries.
(a)
When assessing, protect the cervical spine and monitor neurologic signs.
b.
The first clue of a maxillofacial fracture is usually ecchymosis.
i.
Black-and-blue mark on the face 
c.
Signs and symptoms include: 
i.
Ecchymosis

ii.
Swelling

iii.
Pain to palpation

iv.
Crepitus

v.
Dental malocclusion

vi.
Facial deformities or asymmetry

vii.
Instability of the facial bones

viii.
Impaired ocular movement 
ix.
Visual disturbances

3.
Nasal fractures 
a.
Most common facial fracture

i.
Nasal bones are not as structurally sound as other bones of the face.
b.
Characterized by: 
i.
Swelling

ii.
Tenderness
iii.
Crepitus 

c.
Often complicated by an anterior or a posterior nosebleed that can compromise the airway
4.
Mandibular fractures and dislocations 
a.
Typically result from massive blunt force trauma to the lower third of the face
b.
May be fractured in more than one place 
i.
Unstable to palpation
c.
Should be suspected in patients with a history of blunt force trauma to the lower third of the face who present with: 
i.
Dental malocclusion (misalignment of the teeth)

ii.
Numbness of the chin
iii.
Inability to open the mouth

d.
Other findings include: 
i.
Swelling and ecchymosis over the fracture site

ii.
Partially or completely avulsed teeth 
e.
You might elicit tenderness by palpating specific locations on the mandible.
i.
“Point tenderness” and pain on motion can identify injuries that patients might not report.
f.
Temporomandibular joint (TMJ) dislocations may occur. 
i.
Most often the result of exaggerated yawning or widely opening the mouth.

ii.
Patient commonly feels a “pop” and then cannot close his or her mouth
5.
Maxillary fractures 
a.
Most commonly associated with mechanisms that produce massive blunt facial trauma
b.
Produce: 
i.
Massive facial swelling

ii.
Instability of the midfacial bones

iii.
Malocclusion
iv.
Elongated appearance of the patient’s face

c.
Le Fort fractures are classified into three categories:

i.
Le Fort I fracture 

(a)
Horizontal fracture of the maxilla 
(b)
Separates the hard palate and inferior maxilla from the rest of the skull

ii.
Le Fort II fracture 

(a)
Fracture with a pyramidal shape

(b)
Involves the nasal bone and inferior maxilla

iii.
Le Fort III fracture 
(a)
Fracture of all midfacial bones

(b)
Separates the midface from the cranium
6.
Orbital fractures 
a.
Patient may report double vision (diplopia).  
b.
Patient may lose sensation above the eyebrow or over the cheek. 
c.
Usually caused by application of pressure to the globe by objects with a radius of curvature of 2 in or less.
d.
Signs and symptoms include:
i.
Infraorbital hypoesthesia: Reduced sensation to areas that are innervated by the infraorbital nerve

ii.
Enophthalmos traumaticus: Eyeball retracts posteriorly into the space created 
iii.
Massive nasal discharge 
iv.
Impaired vision 
v.
Paralysis of upward gaze (found with fractures of the inferior orbit)

7.
Zygomatic (cheekbone) fractures 
a.
Commonly result from blunt trauma 

b.
Signs and symptoms include:

i.
Flattened appearance on the injured side of the patient’s face 

ii.
Loss of sensation over the cheek, nose, and upper lip

iii.
Paralysis of upward gaze 
c.
Associated injuries include:
i.
Orbital fractures

ii.
Ocular injury 
iii.
Epistaxis

B.
Assessment

1.
It is not important to distinguish among the various maxillofacial fractures in the prehospital setting. 
2.
Assessment is primarily clinical.
a.
You will observe with sight and touch instead of diagnostic equipment. 
3.
Pay attention to:
a.
Swelling

b.
Deformity

c.
Instability

d.
Blood loss 
4.
Evaluate the cranial nerve function. 
5.
Visually inspect the oropharynx for signs of posterior epistaxis. 
a.
Signs include frank blood trickling down the back of the throat after a simple anterior epistaxis has been controlled. 
b.
Alert the ED to this situation.
C.
Management

1.
Management begins by protecting the cervical spine. 
a.
If unresponsive, open the airway with the jaw-thrust maneuver while maintaining manual stabilization of the head. 
i.
If the patient reports severe pain or discomfort upon movement, immobilize the head and neck in the position found.
2.
Inspect the mouth for objects that could obstruct the airway, and remove them. 
3.
Suction the oropharynx as needed.

4.
Insert an airway adjunct as needed. 
a.
Unless absolutely necessary, insertion of a nasopharyngeal airway should not be performed in any patient with: 
i.
Suspected nasal fractures 

ii.
Cerebrospinal fluid (CSF) or blood leakage from the nose 
iii.
Evidence of midface trauma, unless it is absolutely necessary 
5.
Assess the patient’s breathing, and intervene appropriately.

a.
Apply 100% oxygen via a nonrebreathing mask if breathing is adequate. 
b.
Apply bag-mask ventilation with 100% oxygen if breathing is inadequate. 
c.
Maintain oxygen saturation at greater than 95%. 
6.
Perform endotracheal (ET) intubation of patients with facial trauma.
a.
Protects airway from aspiration

b.
Ensures adequate oxygenation and ventilation

c.
Provide in-line cervical spinal motion restriction while attempting ET intubation. 
d.
Cricothyrotomy may be required when ET intubation is extremely difficult or impossible. 
7.
Soft-tissue injuries

a.
Control all bleeding with direct pressure, and apply sterile dressings. 
i.
If you suspect facial fracture, apply just enough pressure to control bleeding. 
b.
Leave impaled objects in the face unless they pose a threat to the airway. 
i.
When removing an object from the cheek:

(a)
Carefully remove it from the same side that it entered. 

(b)
Pack the inside of the cheek with sterile gauze 

(c)
Apply counterpressure with a dressing and bandage secured over the wound. 
(d)
If profuse bleeding continues, position patient on his or her side to facilitate drainage of secretions from the mouth 

(e)
Suction airway as needed.

c.
For severe oropharyngeal bleeding with inadequate ventilation:

i.
Suction the airway for 15 seconds. 
ii.
Provide ventilatory assistance for 2 minutes.
iii.
Continue alternating until the airway is cleared or secured. 
d.
Epistaxis is most effectively controlled by applying direct pressure to the nares.

i.
If patient is responsive, instruct to sit up and lean forward as you pinch the nares together. 
ii.
Unresponsive patients should be positioned on their side.
(a)
Unless contraindicated by a spinal injury
iii.
If the responsive patient is immobilized on a backboard, consider pharmacologically assisted intubation. 
iv.
Carefully assess for signs of hemorrhagic shock. 

(a)
Administer IV crystalloid fluid boluses as needed.

8.
Maxillofacial fractures

a.
Cold compresses may help reduce swelling and alleviate pain. 
i.
Do not apply to the eyeball if you suspect injury following an orbital fracture.
(a)
May increase intraocular pressure (IOP)

b.
Determine whether the patient has any significant medical problems. 
i.
The injury may have been preceded by exacerbation of an underlying medical condition.
ii.
Medications may provide information about medical history.

c.
Determine approximate time of injury. 
d.
Ask about any drug allergies and the last oral intake.
VI. Pathophysiology, Assessment, and Management of Eye Injuries

A.
Pathophysiology

1.
Lacerations, foreign bodies, and impaled objects

a.
Lacerations of the eyelids require meticulous repair. 
b.
Compression to the globe can: 
i.
Interfere with blood supply and result in loss of vision.
ii.
Squeeze the vitreous humor, iris, lens, or retina out of the eye and cause irreparable damage. 
c.
Foreign objects lying on the surface of the eye can produce severe irritation. 

i.
Conjunctivitis: Conjunctiva becomes inflamed and red.
ii.
Eye produces tears in attempt to flush out the object. 
iii.
Causes intense pain
iv.
Irritation is often further aggravated by bright light.

2.
Blunt eye injuries

a.
Injuries range from swelling and ecchymosis to rupture of the globe.
b.
Hyphema: Bleeding into the anterior chamber of the eye that obscures vision
c.
In orbital blowout fractures, the fragments of fractured bone can entrap some of the muscles that control eye movement.
i.
Assume blowout fracture for any patient who has suffered a blunt injury to the eye and reports:
(a)
Pain

(b)
Double vision

(c)
Decreased vision 
ii.
Transport to an appropriate trauma center
d.
Retinal detachment: Separation of the inner layers of the retina from the underlying choroid

i.
Painless condition 
(a)
Produces flashing lights, specks, or “floaters” in the field of vision 
(b)
Produces a cloud or shade over the patient’s vision 
ii.
Requires urgent medical attention.
3.
Burns of the eye

a.
Chemical burns require immediate emergency care.

i.
Flush the eye with water or a sterile saline solution. 
b.
Thermal burns occur when a patient is burned in the face during a fire.
i.
Eyes usually close rapidly, but the eyelids remain exposed and are frequently burned
c.
Infrared rays, eclipse light, and laser burns can cause significant damage to sensory cells. 
i.
Generally not painful 

ii.
May result in permanent damage to vision
d.
Superficial burns of the eye can result from ultraviolet rays. 

i.
May not be painful initially but may become so 3 to 5 hours later
ii.
Severe conjunctivitis usually develops, along with: 

(a)
Redness

(b)
Swelling

(c)
Excessive tear production

B.
Assessment

1.
Note the MOI. 
a.
If it suggests potential for a spinal injury, use spinal motion restriction precautions. 
2.
Ensure a patent airway and adequate breathing.

3.
Control any external bleeding. 
4.
If appropriate, perform a rapid exam.

5.
When obtaining the history, determine: 
a.
How and when did the injury happen?

b.
When did the symptoms begin?

c.
What symptoms is the patient experiencing? 
d.
Were both eyes affected? 
e.
Does the patient have underlying diseases or conditions of the eye? 
f.
Does the patient take medications for his or her eyes?

6.
Symptoms that indicate serious ocular injury include:

a.
Visual loss that does not improve when the patient blinks
i.
May indicate damage to the globe or optic nerve
b.
Double vision 
i.
Usually points to trauma involving the extraocular muscles

c.
Severe eye pain 

d.
A foreign body sensation 
7.
During the physical examination, evaluate each of the ocular structures and function:

a.
Orbital rim: Ecchymosis, swelling, lacerations, and tenderness

b.
Eyelids: Ecchymosis, swelling, and lacerations

c.
Corneas: Foreign bodies

d.
Conjunctivae: Redness, pus, inflammation, and foreign bodies

e.
Globes: Redness, abnormal pigmentation, and lacerations

f.
Pupils: Size, shape, equality, and reaction to light

g.
Eye movements in all directions: Paralysis of gaze or discoordination between the two eyes

h.
Visual acuity: Ask patient to read a newspaper or a hand-held visual acuity chart. 
8.
Treatment begins with a thorough examination.

a.
Use standard precautions.
b.
Avoid aggravating the injury.

c.
Should be evaluated by a physician 
C.
Management

1.
Lacerations and blunt trauma

a.
Prehospital care of injuries to the eyelids includes bleeding control and gentle patching of the eye. 
i.
Patients should be transported to the hospital. 
ii.
Bleeding can usually be controlled by gentle, manual pressure. 
(a)
Do not apply pressure to the globe because this could result in loss of vision.

b.
Most injuries to the globe are best treated in the ED. 
i.
Aluminum eye shields are generally all that are necessary in the field. 
c.
When treating penetrating injuries of the eye:

i.
Never exert pressure on or manipulate the injured globe.

ii.
If part of the globe is exposed, gently apply a moist, sterile dressing to prevent drying.

iii.
Cover the injured eye with a protective metal eye shield, cup, or sterile dressing. 
iv.
Apply soft dressings to both eyes, and provide prompt transport.

d.
If hyphema or rupture of the globe is suspected, take spinal motion restriction precautions. 
i.
Elevate the head of the backboard approximately 40° to decrease intraocular pressure (IOP).
e.
If the globe is displaced out of its socket, do not attempt to manipulate or reposition it! 
i.
Cover the protruding eye with a moist, sterile dressing. 

ii.
Stabilize both eyes to prevent further injury caused by sympathetic eye movement. 
iii.
Place the patient in a supine position, and provide prompt transport.

2.
Foreign bodies and impaled objects

a.
When a foreign body is impaled in the globe, do not remove it!

b.
Stabilize the object. 

i.
The greater the length of the foreign object, the more important stabilization becomes.

ii.
Cover the eye with a moist, sterile dressing.
iii.
Place a cup or protective barrier over the object, and secure it in place with bulky dressing. 
iv.
Cover the unaffected eye to prevent further damage.
c.
Promptly transport the patient.
3.
Burns of the eye

a.
Burns caused by ultraviolet light are treated by: 
i.
Covering the eye with a sterile, moist pad and an eye shield 
ii.
Applying cool compresses lightly over the eye if patient is in extreme distress 
iii.
Placing the patient in a supine position during transport
b.
Chemical burns can rapidly lead to blindness. 
i.
Immediately irrigate with sterile water or saline solution. 
(a)
Direct the greatest amount of solution or water into the eye as gently as possible. 
(b)
Use a bulb or irrigation syringe, a nasal cannula, or some other device that will allow you to control the flow. 
ii.
If only one eye is affected, avoid contaminated water getting into the unaffected eye.

iii.
Irrigate for at least 5 minutes. 
(a)
If caused by an alkali or strong acid, irrigate continuously for 20 minutes. 
c.
Irrigation can also flush away loose, small foreign objects. 
i.
Flush from the nose side of the eye toward the outside. 
ii.
Foreign body may leave a small abrasion on the conjunctiva.
(a)
Transport the patient to the hospital for further assessment and treatment.

d.
To examine the undersurface of the upper eyelid, pull the lid upward and forward. 
i.
If you spot a foreign object, you may be able to remove it with a moist, sterile, cotton-tipped applicator. 
ii.
Never attempt to remove a foreign body that is stuck or imbedded in the cornea.
VII. Pathophysiology, Assessment, and Management of Ear Injuries

A.
Pathophysiology

1.
Soft-tissue injuries

a.
Lacerations, avulsions, and contusions to the external ear can occur following blunt or penetrating trauma. 
b.
Pinna has a poor blood supply, so it tends to heal poorly. 
i.
Healing is often complicated by infection.

2.
Ruptured eardrum

a.
Perforation of the tympanic membrane can result from: 
i.
Direct blows

ii.
Foreign bodies in the ear

iii.
Pressure-related injuries

(a)
Blast injuries 

(b)
Diving-related injuries 
b.
Signs and symptoms of a perforated tympanic membrane include: 
i.
Loss of hearing 

ii.
Blood drainage from the ear

c.
Tympanic membrane typically heals spontaneously.
B.
Assessment and management

1.
Ensure airway patency and breathing adequacy. 
2.
If MOI suggests a potential for spinal injury, apply full spinal motion restriction precautions.

3.
If manual direct pressure does not control bleeding: 

a.
Place a soft, padded dressing between the ear and the scalp. 
b.
Apply a roller bandage to secure the dressing in place. 
c.
Apply an ice pack to reduce swelling and pain.

4.
If the pinna is partially avulsed: 
a.
Realign the ear into position. 

b.
Gently bandage it with padding that has been slightly moistened with normal saline. 
5.
If the pinna is completely avulsed: 
a.
Attempt to retrieve the avulsed part for reimplantation at the hospital. 
b.
If recovered: 
i.
Wrap it in saline-moistened gauze.
ii.
Place it in a plastic bag.
iii.
Place the bag on ice.

(a)
If a chemical ice pack is used, shield the avulsed part with several gauze 4×4s. 
6.
If blood or CSF drainage is noted: 
a.
Apply a loose dressing over the ear.
b.
Assess the patient for signs of a basilar skull fracture.
7.
Do not remove an impaled object from the ear. 

a.
Stabilize the object. 

b.
Cover the ear to prevent gross movement and minimize the risk of contamination. 
8.
Perform a careful assessment to detect or rule out more serious injuries before proceeding with specific care.

VIII. Pathophysiology, Assessment, and Management of Oral and Dental Injuries

A.
Pathophysiology

1.
Soft-tissue injuries
a.
Lacerations and avulsions are associated with a risk of: 
i.
Intraoral hemorrhage 

ii.
Subsequent airway compromise 
b.
Assessment of any patient with facial trauma should include a careful examination of the mouth.
c.
Place the responsive patient with severe oral bleeding leaning forward.
i.
Facilitates drainage of blood from the mouth
ii.
Blood irritates the gastric lining

(a)
Risks of vomiting and aspiration are significant. 
d.
Impaled objects can result in profuse bleeding.
2.
Dental injuries

a.
May be associated with mechanisms that cause severe maxillofacial trauma, or may occur in isolation
b.
Always assess the patient’s mouth following a facial injury.
i.
Teeth fragments can become an airway obstruction.
B.
Assessment and management

1.
Ensuring airway patency and adequate breathing is the priority. 
a.
Suction the oropharynx as needed.
b.
Remove fractured tooth fragments.

c.
Apply spinal motion restriction precautions as dictated by the MOI. 
d.
If profuse oral bleeding is present and the patient cannot control his or her own airway, pharmacologically assisted intubation may be necessary.

2.
Impaled objects in the soft tissues should be stabilized. 

a.
Unless they interfere with breathing or ability to manage the airway.
i.
Remove object from the direction that it entered.

ii.
Control bleeding with direct pressure.

3.
Medical control may ask you to reimplant an avulsed tooth.
a.
Place the tooth in its socket

b.
Hold it in place with or have the patient bite down. 
c.
If prehospital reimplantation is not possible, follow the guidelines established by the American Association of Endodontists and the American Dental Association.

IX. Pathophysiology, Assessment, and Management of Injuries to the Anterior Part of the Neck

A.
Pathophysiology

1.
Soft-tissue injuries
a.
Be alert for cervical spine injury and airway compromise.

b.
Common mechanisms of blunt trauma include: 
i.
Motor vehicle crashes

ii.
Direct trauma to the neck 
iii.
Hangings

c.
Blunt trauma often results in:
i.
Swelling and edema

ii.
Injury to the various structures (trachea, larynx, epiglottis, esophagus) 
iii.
Injury to the cervical spine

d.
Be prepared to initiate aggressive management of blunt injuries.

e.
Common mechanisms of penetrating trauma include: 
i.
Gunshot wounds

ii.
Stabbings

iii.
Impaled objects

f.
Primary threats from penetrating trauma are: 
i.
Massive hemorrhage from major blood vessel disruption

ii.
Airway compromise from swelling or direct damage 
g.
Air embolisms are associated with open neck injuries. 
i.
Exposed jugular veins may suck air into the vessel and occlude blood flow.

ii.
Seal with an occlusive dressing immediately. 
iii.
Avoid constriction of the vessels and structures of the neck. 

iv.
Be alert for swelling and expanding hematomas. 
h.
Impaled objects can present several life-threatening problems. 

i.
Injury to major blood vessels with massive hemorrhage

ii.
Damage to the larynx, trachea, or esophagus

iii.
Injury to the cervical spine 
i.
Do not remove impaled objects. 
i.
Stabilize and protect from movement.  
ii.
Exception is if the object is obstructing the airway or impeding the ability to manage the airway. 
iii.
Emergency cricothyrotomy may be necessary.
2.
Injuries to the larynx, trachea, and esophagus

a.
May result if the structures of the anterior part of the neck are crushed against the cervical spine or if they are penetrated by an object 

b.
Injuries may not be obvious and can be easily overlooked. 
i.
Maintain a high index of suspicion, and perform a careful assessment.
c.
Significant injuries to the larynx or trachea pose an immediate risk of airway compromise. 
d.
Esophageal perforation can result in mediastinitis. 

i.
Inflammation of the mediastinum is often due to leakage of gastric contents into the thoracic cavity.

ii.
Very high mortality rate

e.
Concomitant maxillofacial fractures can make bag-mask ventilation difficult. 
f.
ET intubation may also be challenging, if not impossible. 
g.
If techniques to secure the airway are unsuccessful or impossible, a surgical or needle cricothyrotomy may be necessary. 
B.
Assessment

1.
Common signs associated with injuries to the anterior part of the neck include:

a.
Bruising

b.
Redness to the overlying skin

c.
Palpable tenderness

2.
Note the MOI and maintain a high index of suspicion.

a.
Obvious and dramatic-appearing injuries may mask occult injuries. 

b.
The patient may have experienced trauma to multiple body systems. 
3.
If the patient is unresponsive, manually stabilize the patient’s head in a neutral in-line position and open the airway with the jaw-thrust maneuver. 
a.
Use suction as needed. 
4.
Assess the patient’s breathing. 
a.
If adequate, apply a nonrebreathing mask at 15 L/min. 
b.
If inadequate, assist with bag-mask ventilation and 100% oxygen.
C.
Management

1.
Always treat the injuries that will be the most rapidly fatal. 
a.
Aggressive airway management and external bleeding control are the highest priorities. 
2.
Perform a rapid exam to detect other injuries. 
3.
To control bleeding from an open neck wound, immediately cover the wound with an occlusive dressing. 

a.
Use ECG electrodes to seal a small hole or holes. 
b.
Apply direct pressure over the occlusive dressing with a bulky dressing. 
c.
Secure a pressure dressing by wrapping roller gauze loosely around the neck and then firmly through the opposite axilla. 
i.
Do not circumferentially wrap bandages around the neck. 
(a)
Could impair cerebral perfusion 
4.
Monitor the patient’s pulse for reflex bradycardia.
a.
Indicates parasympathetic nervous stimulation due to excessive pressure on the carotid artery
5.
Advise the patient to refrain from speaking. 

6.
If signs of shock are present: 
a.
Keep the patient warm.
b.
Establish vascular access with at least one large-bore IV. 
c.
Infuse an isotonic crystalloid solution as needed.

7.
Patients with serious laryngeal trauma may require a surgical or percutaneous airway.

a.
Consult your local protocols. 
b.
ET intubation may be hazardous because the tip of the ET tube may pass through a defect in the laryngeal or tracheal wall.

i.
Signs of this complication include: 
(a)
Increased swelling of the neck

(b)
Worsening subcutaneous emphysema during ventilation
8.
In an open tracheal wound, a cuffed ET tube may be able to pass through the wound to establish a patent airway. 

a.
Use caution—the trachea may be perforated. 
b.
Use multiple techniques for confirming correct ET tube placement: 
i.
Monitor breath sounds.
ii.
Measure the expired carbon dioxide.
iii.
Assess for adequate chest rise.
iv.
Assess for vapor mist in the ET tube during exhalation.
X. Pathophysiology, Assessment, and Management of Spine Trauma

A.
Pathophysiology

1.
The neck is subject to injury that may not result in bony injury.

a.
Sprain: Stretching or tearing of ligaments
i.
The muscles respond by contracting in an attempt to support the neck. 
ii.
Maintain a high index of suspicion of cervical involvement.

iii.
Provide cervical spine stabilization.

b.
Strain: Stretching or tearing of muscle or tendon
i.
The most common form of cervical strain is whiplash. 
(a)
Can be difficult to differentiate from unstable spine fracture or dislocation 
ii.
Cervical precautions should be taken.

B.
Assessment

1.
Transport patients to the ED for radiologic studies. 
2.
Conduct a visual inspection for signs of soft-tissue injury. 
3.
If the patient is symptomatic with pain, maintain spinal stabilization. 
4.
If the MOI dictates spinal clearance protocol and your examination produces pain or resistance:

a.
Stop the examination.
b.
Maintain spinal stabilization.
c.
Transport the patient for further evaluation in the ED.
C.
Management

1.
Patients reporting neck pain after injury should be evaluated in the ED. 

2.
Address any airway, ventilation, and oxygenation considerations.
3.
Prevent further injury with motion restrictions:

a.
Application of an extrication collar 
i.
If advanced airway control is required, open the extrication collar while providing in-line stabilization.
b.
Placement on a long backboard or vacuum mattress

i.
Check distal circulation and sensory and motor function before and after the full-body splint is applied.
(a)
Document findings in patient care report. 
4.
If your examination reveals no obvious MOI, consider treatment as you would for any other muscular strain. 
a.
Rest, ice, elevation

b.
A soft collar may support the head and strained muscles. 
c.
Patients reporting neck pain should still be evaluated for occult injuries.
XI. Injury Prevention

A.
Many improvements and advancements have been made in providing protection to the face and neck. 

1.
To prevent injury during activities in which the risk of being hit is high, the following are used:

a.
Helmets

b.
Face shields

c.
Mouth guards

d.
Safety glasses 

2.
Advances in motor vehicle safety include: 
a.
Better occupant safety restraints and air bags 
b.
Improvements to the headrests 
XII. Summary

A.
A strong knowledge of anatomy and physiology of the face, head, and brain is essential to accurately assess and manage patients with injuries to these locations.

B.
Personal safety is your initial primary concern when you are treating any patient with head or face trauma; never enter an unsafe scene.

C.
Head and face trauma most often result from direct trauma or rapid deceleration forces.

D.
Trauma to the face can range from a broken nose to more severe injuries, including massive soft-tissue trauma, maxillofacial fractures, oral or dental trauma, and eye injuries.

E.
Your primary concerns with assessing and managing a patient with facial trauma are to ensure a patent airway and maintain adequate oxygenation and ventilation. Trauma to the face or neck can compromise the patient’s airway. 

F.
Any patient with head or face trauma should be suspected of having a spinal injury. Apply spinal motion restriction precautions as indicated.

G.
Blind nasotracheal intubation is relatively contraindicated in the presence of midface fracture; such maneuvers should not be performed unless absolutely necessary and with approval of medical control.

H.
Remove impaled objects in the face or throat only if they impair airway patency or breathing or if they interfere with your ability to effectively manage the airway. Otherwise, stabilize them in place.

I.
Injuries to the eye can be varied, including lacerations, blunt trauma, impaled objects, or burns. Never exert pressure or manipulate an injured globe in any way.

J.
Never remove impaled objects from the eye; stabilize them in place and put a protective cone over the object to prevent accidental movement. Bandage the unaffected eye to prevent sympathetic movement.

K.
Chemical burns to the eye should be treated with gentle irrigation using sterile water or saline.

L.
Ear injuries should be realigned and bandaged. If a part is avulsed, transport with the patient if possible. Stabilize an object that is impaled in the ear.

M.
The primary threat from oral or dental trauma is oropharyngeal bleeding and aspiration of blood or broken teeth. Keep the airway clear, and ensure adequate oxygenation and ventilation.

N.
Aggressively manage injuries involving the anterior neck, ensuring that airway management and external bleeding control remain the top priority. Treat for shock if signs are present, and transport rapidly.

O.
Patients presenting with sprains or strains should be transported for further evaluation at the emergency department.
Post-Lecture
This section contains various student-centered end-of-chapter activities designed as enhancements to the instructor’s presentation. As time permits, these activities may be presented in class. They are also designed to be used as homework activities.

Assessment in Action

This activity is designed to assist the student in gaining a further understanding of issues surrounding the provision of prehospital care. The activity incorporates both critical thinking and application of paramedic knowledge.

Instructor Directions

1.
Direct students to read the “Assessment in Action” scenario located in the Prep Kit at the end of Chapter 33.

2.
Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as may be needed. Use the quiz question answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

3.
You may wish to ask students to complete the activity on their own and turn in their answers on a separate piece of paper.

Answers to Assessment in Action Questions

1.
Answer: B.
Thyroid

Rationale: The thyroid cartilage is a shield-shaped structure formed by two plates that join in a “V” shape anteriorly. This prominence is commonly referred to as the Adam’s apple.
2.
Answer: A.
Subcutaneous emphysema 

Rationale: Subcutaneous emphysema indicates the presence of air in the tissues that can be felt as it presses through the skin. This condition indicates a disruption in the respiratory system that allows air to occupy space other than in the lungs.
3.
Answer: C.
Jugular
Rationale: The external jugular vein runs laterally on both sides of the neck. The external jugular vein is the vessel responsible for jugular venous distention.
4.
Answer: C.
Occlusive dressing, sealed on all sides

Rationale: An open wound to the neck requires application of an occlusive dressing sealed on all sides to prevent a sucking wound. Do not wrap a dressing completely around the neck because of the possibility of compressing major vessels and the airway.
5.
Answer: C.
Cervical spine involvement

Rationale: Due to the force required to fracture the trachea, you should suspect that the same energy that fractured the trachea was transmitted to the spine, causing additional injury.
6.
Answer: A.
Provide supplemental oxygen and elevate the head of the backboard to facilitate breathing.

Rationale: In this setting, the patient exhibits dyspnea in the supine position. It is best to provide the patient supplemental oxygen allowing the patient to maintain a relative position of comfort.
7.
Answer: D.
Moist, sterile dressing; protective cup for affected eye; and bandage unaffected eye
Rationale: When a foreign body is impaled in the globe, do not remove it! Prehospital care involves stabilizing the object and preparing the patient for transport. The longer the object, the more important stabilization becomes in avoiding further damage. Cover the eye with a moist, sterile dressing; place a cup or other protective barrier over the object, and secure it in place with bulky dressing. Cover the unaffected eye to prevent further damage that could occur from movement as the patient tries to use the uninjured eye to compensate for the loss or limited vision of the injured eye.
8.
Answer: C.
Anisocoria

Rationale: Anisocoria, a condition in which the pupils are not of equal size, is a significant finding in patients with ocular injuries or closed head trauma. However, simple or physiologic anisocoria occurs in approximately 20% of the population. Usually, the patient’s pupils differ in size by less than 1 mm; however, approximately 4% of people have pupils that vary in size by more than 1 mm. This finding is not considered clinically significant.
9.
Answer: D.
Never

Rationale: Never use a flow-restricted, oxygen-powered ventilation device (ie, a manually triggered ventilator) on a patient with trauma to the anterior part of the neck and signs of laryngeal or tracheal injury. The high pressure delivered by such devices can cause barotrauma and potentially exacerbate the patient’s injury. If ventilatory support is necessary, use bag-mask ventilation.
Additional Questions
10.
Rationale: Quick management of an open injury to a carotid artery is essential for patient survival. Because the blood flow is under pressure, you will need to apply pressure to the wound to lessen the bleeding. The recommended method is to use your gloved fingers to maintain pressure on the wound rather than attempting to bandage it. The goal is to provide enough pressure to control the bleeding without putting pressure on the airway.
Assignments

A.
Review all materials from this lesson and be prepared for a lesson quiz to be administered (date to be determined by instructor).

B.
Read Chapter 34, Head and Spine Trauma, for the next class session.

Unit Assessment Keyed for Instructors 
1.
Describe the anatomic structure of the face.
Answer: The frontal and ethmoid bones are part of the cranial vault and the face. The 14 facial bones form the structure of the face, without contributing to the cranial vault. They include the maxillae, vomer, inferior nasal concha, and the zygomatic, palatine, nasal, and lacrimal bones. The facial bones protect the eyes, nose, and tongue; they also provide attachment points for the muscles that allow chewing. The zygomatic process of the temporal bone and the temporal process of the zygomatic bone form the zygomatic arch, which lends shape to the cheeks.

(p 1609)

2.
What artery supplies blood to the face?

Answer: Blood supply to the face is provided primarily through the external carotid artery, which branches into the temporal, mandibular, and maxillary arteries. Because the face is highly vascular, it tends to bleed heavily when injured.

(p 1610)

3.
What is a “blowout fracture”?

Answer: A blow to the eye may result in fracture of the orbital floor because the bone is extremely thin and breaks easily. A blowout fracture results in transmission of forces away from the eyeball itself to the bone. Blood and fat are then free to leak into the maxillary sinus.



(p 1610)

4.
Describe the anatomic structure of the neck.
Answer: The principal structures of the anterior region of the neck include the thyroid and cricoid cartilage, trachea, and numerous muscles and nerves . The major blood vessels in this area are the internal and external carotid arteries and the internal and external jugular veins . The vertebral arteries run laterally to the cervical vertebrae in the posterior part of the neck. The major arteries of the neck—the carotid and vertebral arteries—supply oxygenated blood directly to the brain. Therefore, in addition to causing massive bleeding and hemorrhagic shock, injury to any of these major vessels can produce cerebral hypoxia, infarct, air embolism, and/or permanent neurologic impairment.


(p 1613)

5.
What does the term “platinum 10” refer to?

Answer: Patients with significant trauma (significant MOI) should be rapidly transported. Optimal on-scene time is less than 10 minutes (called the “platinum 10”), and any intervention that can be done en route should be delayed until you are in the ambulance. The following list will help to guide you in determining the findings in patients who need immediate transportation: poor initial general impression, altered level of consciousness, dyspnea, abnormal vital signs, shock, and severe pain.

(p 1616)
6.
What are Le Fort fractures, and how do they occur?

Answer: Maxillary fractures are most commonly associated with mechanisms that produce massive blunt facial trauma, such as motor vehicle crashes, falls, and assaults. They produce massive facial swelling, instability of the midfacial bones, malocclusion, and an elongated appearance of the patient’s face. Midfacial structures include the maxilla, zygoma, orbital floor, and nose. Le Fort fractures are classified into three categories: 

· Le Fort I fracture—A horizontal fracture of the maxilla that involves the hard palate and inferior maxilla, separating them from the rest of the skull  

· Le Fort II fracture—A fracture with a pyramidal shape, involving the nasal bone and inferior maxilla  

· Le Fort III fracture (craniofacial disjunction)—A fracture of all midfacial bones, separating the entire midface from the cranium

(p 1619)

7.
Discuss insertion of nasal airways in the presence of midface trauma.
Answer: Blind nasotracheal intubation is considered relatively contraindicated in the presence of midface trauma. This means such a maneuver, or insertion of a nasopharyngeal airway, should not be performed in any patient with suspected nasal fractures or in patients with cerebrospinal fluid (CSF) or blood leakage from the nose or with any evidence of midface trauma, unless it is absolutely necessary. If necessary, such maneuvers must be performed using extreme caution and with medical direction’s approval.

(p 1620)

8.
What is anisocoria?

Answer: Anisocoria , a condition in which the pupils are not of equal size, is a significant finding in patients with ocular injuries or traumatic brain injury. However, simple or physiologic anisocoria occurs in approximately 20% of the population. Usually, the patient’s pupils differ in size by less than 1 mm; however, approximately 4% of people have pupils that vary in size by more than 1 mm. This is not a clinically significant finding. Unilateral cataract surgery may also cause inequality of pupil size. The pupil of the eye affected by the cataract will be nonreactive to light. Remember to always consider the size of the pupils relative to one another in the context of the patient’s overall condition.


(p 1626)

9.
Describe the priority of care for a patient with dental trauma.
Answer: Ensuring airway patency and adequate breathing is the priority of care when you are managing patients with oral or dental trauma. Suction the oropharynx as needed, and remove fractured tooth fragments to prevent airway compromise. Apply spinal motion restriction precautions as dictated by the MOI. If profuse oral bleeding is present and the patient cannot spontaneously control his or her own airway (such as with a decreased level of consciousness), pharmacologically assisted intubation (such as RSI) may be necessary.



(p 1630)

10.
What is the difference between a sprain and a strain?
Answer: Strains and sprains are nonpenetrating injuries. A sprain is a stretching or tearing of ligaments; a strain is a stretching or tearing of a muscle or tendon. Both of these injuries can be difficult to determine in the prehospital setting.

(p 1635)

Unit Assessment
1.
Describe the anatomic structure of the face.
2.
What artery supplies blood to the face?

3.
What is a “blowout fracture”?

4.
Describe the anatomic structure of the neck.
5.
What does the term “platinum 10” refer to?

6.
What are Le Fort fractures, and how do they occur?

7.
Discuss insertion of nasal airways in the presence of midface trauma.
8.
What is anisocoria?

9.
Describe the priority of care for a patient with dental trauma.
10.
What is the difference between a sprain and a strain?
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