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Chapter 22  Face, Eye, and Neck Injuries

OEC Instructor Resources: Student text, Instructor’s Manual, PowerPoints, Test Bank, IRCD, myNSPkit (online resource)

OEC Student Resources: Student text, Student CD, myNSPkit (online resource)

Chapter Objectives

Upon completion of this chapter, the OEC Technician will be able to:

22-1.
Describe the function of the iris. 

22-2.
List possible causes of eye injuries.

22-3.
Describe and demonstrate how to assess eye injuries.

22-4.
Describe and demonstrate the management of a patient with a penetrating injury to the eyeball.

22-5.
Identify the important structures of the anterior and posterior neck.

22-6.
List the signs and symptoms of emergencies of the neck and upper airway.

22-7.
List the functions of the following:

(
facial bones

(
lacrimal glands

(
neck muscles

22-8.
List the signs and symptoms of emergent injuries to the face, eye, and neck. 

22-9.
Describe and demonstrate how to assess face, eye, and neck injuries.

22-10.
Describe and demonstrate the proper care of a face, eye, or neck injury.

Essential Content

I.
Anatomy and physiology

A.
Facial structures


1.
Constitutes the anterior portion of head


2.
Sensations of sight, sound, smell, and taste all originate within sensory systems of face



3.
Nose, mouth, and pharynx are part of upper airway



4.
Face consists of 14 bones



a.
Forehead supported by frontal bone protecting front of brain




b.
Zygoma connects to frontal bone to form cheeks and inferior rims of both eye sockets



c.
Previous bones with nasal bones and maxillae combine in middle to support cartilage and soft tissues of the nose



d.
Maxillae are largest bones of face; form upper jaw, hard palate of mouth, floor of nose, and lower portion of eye sockets



e.
Mandible is lower jaw bone, hinged on both sides to temporal bones



f.
Teeth are anchored in maxilla and mandible



5.
Face and mouth highly vascular, causing significant external bleeding and risk of internal bleeding with injuries


6.
Nasal septum and outer part of ear composed of cartilage



7.
Face has 43 muscles 




a.
Controlled by vast network of nerves 




b.
Control voluntary movement of eyes and facial expression




c.
Help bring more oxygen into body with nasal flaring




d.
Facilitate opening and closing mouth—chewing




e.
Foramina are small openings in skull/facial bones that nerves and blood vessels pass through


B.
Auditory and balance system


1.
Sound waves pass through tympanic membrane to ear’s inner structure, converting waves into signals that go to cochlea, then to brain


2.
Vestibular system in the inner ear controls balance


C.
Visual system


1.
Conjunctiva is thin membrane on external part of eye and inside lining of eyelids


2.
Cornea is surrounded by the sclera and bends or refracts light that enters eye



3.
Sclera is thick fibrous material that is white portion of eye



4.
Anterior chamber of eye contains aqueous humor that can regenerate after an injury; begins at back of cornea and ends at iris



5.
Iris works like camera shutter to adjust amount of light entering eye


6.
Pupil looks like black circle in center of iris and constricts to allow in less light, and dilation allows in more light




a.
Pupil reacts quickly under normal conditions—direct response; both pupils react the same with light in one eye



b.
Anisocoria is unequal pupil size—caused by direct injury to eye or central problem in brain



7.
Posterior channel between iris and lens contains vitreous humor, jelly-like fluid that cannot be regenerated if lost due to injury



8.
Fluids in anterior and posterior chambers cause the globe-like shape of the eyeball



9.
Lens fine-tunes focus of light on retina, which is a sheet of light-sensitive nerve endings that collect images and transmit signals through optic nerve to brain which formats the sensation as a visual image



10.
Lacrimal glands are tear glands that provide constant irrigation


D.
Neck anatomy


1.
Anterior portion of neck contains vital structures that when injured can cause significant bleeding, swelling, and loss of support to airway



a.
Midline is thyroid cartilage of larynx; inferior to larynx is trachea followed by the esophagus




b.
Carotid arteries located on either side of larynx and jugular veins



2.
Posterior portion of the neck contains the cervical vertebrae, muscles and spinal cord in the vertebrae

II.
Common face, eye, and neck injuries

A.
Face injuries


1.
Most injuries affect lips, mouth, and tongue



2.
Vascular nature of face and proximity of major nerves to surface of skin, bleeding can be severe and may be accompanied by nerve damage



3.
Injuries can include lacerations from sharp objects, or fractures from blunt or penetrating trauma




a.
Fractures often result in significant bleeding and swelling with airway obstruction




b.
Fractures of the mandible can result in significant bleeding inside mouth




c.
Fractures involving the bony socket of the eye, blowout fractures, may injure eye or cause muscles that attach to the globe of eye to become trapped within the fracture




d.
Trauma to nose can fracture the nasal bone and may be associated with airway compromise and/or bleeding from the nose (epistaxis)



4.
The external ear can have lacerations and contusions or foreign body lodged in the external auditory canal



a.
Tympanic membrane may be injured or can rupture from loud noises, pressure buildup, or barotraumas from deep sea diving



5.
Injuries to the teeth can occur from sports involving speed, potential for projectiles, or direct physical contact with others or hard surface




a.
Complete avulsion (tooth knocked out) is most serious injury




b.
Teeth may also be fractured, and if bleeding, exposed nerves result in significant pain and increased risk of infection




c.
Dislodged loose tooth can result in airway obstruction




d.
Trauma can also cause dental appliances (dentures, bridge, or retainer) to break, which can lacerate the gum or obstruct airway


B.
Eye injuries


1.
Vulnerable to injury from environmental exposure or trauma



2.
Light-related injuries are most frequent sources; exposure to sun UV rays or welding


3.
Chemicals or gases can also cause eye damage



4.
Overexposure to UV light, as in snow sports, can cause superficial burn or permanent damage to conjunctiva or cornea—often known as snow blindness




a.
May not become apparent until several hours after exposure




b.
May cause severe pain associated with conjunctivitis, swelling, and excessive tear production



5.
Eyes especially vulnerable to abrasive and penetrating injuries, including impaled objects




a.
Globe laceration or rupture should be considered anytime the eye has suffered direct trauma or suspected penetration




b.
Globe rupture is condition in which the integrity of eyeball has been compromised





i.
Leading cause of blindness due to trauma




c.
Small particles can penetrate or abrade the cornea, causing sensation of foreign body in eye and sensitivity to light



6.
Direct trauma can also disrupt lens of eye



7.
Eye blood from blunt or penetrating injuries may accumulate in anterior chamber of eye, resulting in hyphema




a.
Blood in vitreous fluid is very serious problem


C.
Neck injuries


1.
Injuries can be immediately life threatening




a.
Associated with severe swelling or formation of hematoma that can compromise airway



2.
Blunt trauma is leading cause of neck and throat injuries



a.
May damage vital structures in anterior neck and cervical spine



3.
Injuries are difficult to manage in the field



4.
Open neck injuries among most serious




a.
Lacerations can involve carotid artery or jugular vein and produce profuse bleeding




b.
Air may be sucked into venous system through damaged vessel, causing air embolism




c.
Cardiac arrest may follow





i.
If air passes through heart it can lodge in lung, causing pulmonary air embolism

III.
Assessment


A.
Potential compromise of the ABCDs can result from facial injuries


1.
Assess airway and breathing



2.
Bleeding can occur due to rich vascular supply to head and neck



3.
Disability from trauma to the head (brain) or neck (cervical spinal cord) is likely



4.
Monitor ABCDs for changes over time



5.
Perform primary and secondary assessments


B.
Assessment of the eye


1.
Ask if patient can see normally



2.
Are pupils round or irregular; if irregular, ask if patient has had past eye surgery



3.
Assess uninjured eye first, compare injured eye to uninjured eye



4.
Never force someone to open injured eye



5.
Attempt to gently open swollen eyelids to assess reaction of pupil




a.
Visible differences may indicate injury to eye or brain



6.
Examine for foreign bodies, blood, or clear fluid



7.
Injured eye that does not react to light is potential globe damage or rupture



8.
Clear fluid may represent tears, but may represent fluid leaking from inside globe as result of penetration



9.
Patients with naturally occurring anisocoria will have unequal pupils; ask patients if this is normal for them

C.
Assessment of mid-face and nose


1.
Look at nose for bleeding, asymmetry, and obstruction



2.
Check cheeks for symmetry and equality in appearance



3.
Assess bone stability by gently pressing down on zygoma and maxilla


D.
Assessment of the mouth


1.
Check lips and inside of mouth for bleeding




a.
Pale or bluish lips can indicate hypothermia, hypoxia, or significant blood loss



2.
Check for loose or missing teeth and lacerations to tongue



3.
Gently palpate face, jaw, and neck for tenderness or crepitus



4.
Assess clarity of voice and patient’s swallowing



5.
Have patient open and close mouth, checking for malocclusion due to jaw fracture


E.
Assessment of the ear


1.
Look at each ear for obvious evidence of trauma




a.
If bleeding, determine if source is external, from ear canal, or at a site near the ear that has allowed blood to flow into external canal




b.
If clear fluid coming out of ear, it may be spinal fluid leaking from basal skull fracture




c.
Look for swelling or ecchymosis behind the ear—Battle’s sign—may appear hours after head trauma



2.
Gray or green material leaking from ear may indicate infection



3.
Determine if patient can hear in both ears equally


F.
Assessment of the neck


1.
Perform DCAP-BTLS inspection of anterior and posterior neck



2.
Note vocal changes, hoarseness, or audible breath sounds



3.
Difficulty or pain upon speaking or swallowing are concerning and may indicate impending airway compromise



4.
Gently palpate larynx and trachea for stability, check for distention of jugular vein


5.
Look for shifting of midline structures


6.
Swelling or solid masses anterior may signify a ruptured carotid or jugular blood vessel




a.
Can cause profuse bleeding and rapidly lead to airway obstruction



7.
Assess posterior neck for possible cervical spine injury—should be suspected with any face, eye, or neck injury



8.
Provide inline manual stabilization of head and neck



9.
Assess peripheral circulation, motor function, and sensation in all extremities



10.
Complete a secondary exam, obtain complete set of vital signs, and reassess frequently

IV.
Management


A.
Injuries can rapidly progress to life-threatening situations


B.
Problems that affect airway, breathing, or circulation take precedence over secondary management concerns


C.
Bleeding can be significant—Standard Precautions should be observed at all times



1.
External bleeding can be managed with direct pressure, but be careful not to press too hard if facial fractures are suspected


D.
If significant face or neck trauma, immobilize the spine


E.
High-flow oxygen should be provided to all patients with trauma


F.
Management of facial injuries


1.
Primary goal is to keep airway open and clear



2.
Epistaxis can range in severity and is best controlled with direct pressure



3.
Nostrils are pressed together just below the bony prominence of nose for up to 15 minutes before evaluating ongoing bleeding




a.
Most common mistake is to let go of pressure too soon




b.
If unable to control bleeding, place ice pack on bridge of nose



4.
Mouth injury focus is ensuring patent airway



5.
Tongue lacerations controlled with direct pressure



6.
Remove broken teeth; teeth displaced but still in socket should be left in place



7.
Avoid touching the base of a tooth that has been completely knocked out 




a.
Place tooth back in socket or have patient keep tooth against inside of cheek, instructing patient not to swallow tooth




b.
Tooth should be preserved using Hank’s solution, milk, or sterile saline if patient unable to keep tooth in socket or in cheek


G.
Management of ear injuries


1.
Laceration to external portion of ear and ear avulsion is controlled using direct pressure, a dressing, and bandage



2.
Preserve amputated external ear for possible repair



3.
Manipulation of foreign body stuck in external auditory canal can cause injury; should be evaluated in medical facility for removal and follow-up


4.
Allow secretions to drain in case of tympanic membrane rupture and refer to medical facility



5.
Symptoms of inner ear balance problems may be caused by more serious problems such as recent stroke; patient who reports dizziness, sudden balance problems, or a rapid onset of severe nausea should be evaluated by a physician


H.
Management of eye injuries


1.
Any patient with eye injury should be transported for physician evaluation



2.
Soft-tissue injuries around the eye should be managed with utmost care so as not to apply pressure to eyeball



3.
Small foreign bodies can affect one or both eyes; carefully retract upper and lower eyelid to examine



a.
Conjunctivitis may be readily apparent




b.
Pain may be aggravated by bright light




c.
May be removed from inner surface of upper or lower eyelid with cotton-tipped applicator




d.
Objects adherent to conjunctiva may penetrate surface of the eyeball and require urgent consultation with ophthalmologist



4.
Larger foreign bodies impaled in eye require stabilization prior to transport




a.
Use circular or ring dressing or cup to protect eye, and gauze bandage to stabilize impaled object



5.
Eyelid and eyeball lacerations



a.
May bleed profusely




b.
Commonly controlled with gentle direct pressure



c.
No pressure should be applied to the eye




d.
Eye or globe should never be manipulated




e.
If eyeball out of socket, cover with moistened, sterile dressing to prevent drying; do not attempt to put eyeball back in socket



6.
Chemicals splashed into eye require irrigation with tepid water or sterile saline, placing patient on his side to allow irritant to flow from nasal side of eye to cheek



7.
Cover both eyes to decrease movement of injured eye, staying with patient to provide reassurance


8.
Blunt trauma



a.
Direct trauma to eye or surrounding tissue can cause bleeding with eye





i.
If bleeding fills anterior chamber there may be a hyphema 





ii.
Transport in sitting position




b.
May cause retinal detachment causing specks, flashing lights, or “floaters” in visual field 





i.
Requires emergent evaluation





ii.
Cover both eyes without pressure and transport patient



9.
Burns to the eye



a.
Chemical, heat, UV, or intense light can all burn surface of eye




b.
Mechanisms often injure both eyes




c.
Quick assessment and treatment prevent further damage to eyes




d.
Chemical burns




i.
Immediate irrigation may minimize injury and consists of gentle irrigation with body-temperature sterile saline solution or, if not available, tepid tap water





ii.
In the field, irrigate with water from a bag or bottle into inside corner of eye





iii.
Take care not to contaminate the unaffected eye





iv.
Volume and time are required for effective irrigation, at least 5 minutes—strong chemicals 20–30 minutes, or continue if pain persists





v.
Assist patient in keeping eyelids open during irrigation if needed





vi.
Damage from strong acids or strong bases can continue even after copious irrigation






a)
Refer for emergency care






b)
Assume if patient still has pain then damage is ongoing






c)
Continue irrigation during transport if possible





vii.
Note chemical(s) involved using MSDS sheets and include in hand-off report





viii.
Use body-temperature saline, hold patient’s eyelid(s) open using gauze and wear gloves



a)
Attach irrigation solution to intravenous tubing (if intravenous solution is not available, use tap water at a tepid (body) temperature; place the water in a clean plastic bag with a small hole in the corner)

b)
Gently hold the patient’s eye open

c)
Direct the solution into the eyes, from the nasal or medial side of the eye to the cheek or lateral side of the eye



e.
Thermal burns




i.
Thermal accidents require immediate attention to stop burning






a)
Cover both eyes with moist sterile dressing






b)
Transport patient for definitive care




f.
Light burns




i.
Welders light, UV light, and “black lights” can cause damage





ii.
Patient may or may not have pain associated with the injury


iii.
Superficial burns to cornea should be treated with application of moist sterile dressing and eye shield, and transported for evaluation as soon as possible


iv.
Light injury in association with new loss of vision but without pain should be managed as a retinal burn


g.
Dealing with contact lenses


i.
Always ask patient if wearing contact lenses



ii.
Only remove when patient has suffered chemical burn or when irrigating—manipulation may cause further damage



iii.
Relay this information to EMS provider assuming care of patient


h.
Dealing with artificial eyes


i.
Prosthetic eye will not have direct or consensual pupillary response



ii.
Ask patient if eye is prosthesis


I.
Management of neck injuries


1.
Injuries to anterior neck can be life threatening, associated with cervical spinal injuries and considered an emergency



2.
Manage ABCDs and spine accordingly



3.
Open neck injuries can be controlled using combination of sterile, occlusive dressings and direct pressure



a.
Keep patient lying down as this will help reduce chance of air embolism




b.
Do not apply direct pressure to both sides of neck as can reduce blood flow to brain




c.
Do not wrap bandages around neck




d.
Wrap roller gauze in a figure-eight pattern around the neck and then around the arm and armpit of opposite shoulder



4.
Immobilize impaled objects in place unless they compromise airway



5.
Aggressively manage airway and summon advanced life support assistance and urgent transport

Case Presentation
You are checking boundary and trail closures when you see a snowboarder lying in the snow several feet beyond a yellow closure rope. As you approach, you notice that the rider’s track goes underneath the closure rope. The rider is lying on his back, holding his neck with both hands. He appears to be in considerable distress.

What should you do?

Case Update
Evaluating the scene as you approach the injured snowboarder, you look for fixed objects other than the closure rope that the patient may have hit. Evaluating the likely mechanism of injury, you suspect that the snowboarder could have serious neck trauma.

Upon examination, you notice that the patient is clearly anxious and is having difficulty breathing. His respiration rate is 24 per minute with shallow inspirations, and as he tries to respond to your questions he can speak only in a hoarse whisper. You note as well that the snowboarder cannot swallow his saliva and is drooling from his mouth. His pulse is 100 bpm. His face lacks any visible signs of injury or asymmetry, and his pupils appear equal. No trauma is apparent around his ears or scalp. When you examine the patient’s neck, you notice a dark red abrasion and underlying swelling on the right anterior portion of his neck. Palpation of the posterior neck reveals no tenderness or deformities.

What should you do?

Case Disposition
As you wait for backup to arrive at the scene of the accident, you reassure the snowboarder while stabilizing his head and neck. Upon the arrival of additional patrollers and equipment, you have an assistant maintain cervical alignment while you apply high-flow oxygen using a nonrebreather mask and affix a C-collar. You give clear instructions to your partners regarding your assessment and the need for rapid transportation to the emergency department. Your team maintains spinal alignment while placing the patient on a backboard and into a toboggan using C-spine precautions. During the brief transport you reassess the patient’s condition several times.

You give the ALS provider your hand-off report, which includes your concern for a progressively worsening compromise of the patient’s airway. The ALS provider intubates the patient, as he is concerned that the airway could become obstructed. Following transport to the hospital, vascular studies show that the patient did not injure his carotid arteries, his jugular veins, or his C-spine. His airway problem resolved over the first 24 hours of his two-day hospital stay.  

One month later, the snowboarder stops at the patrol hut to thank you for the quality of care he received from you.

Discussion Points
Have you or a family member ever had a face, eye, or throat injury?
Have you ever had or seen an avulsed tooth?

What kind of solution does your area have for an avulsed tooth or other part such as an ear?

How would you transport the part that has been avulsed?

What kind of items or chemicals does your area have that could cause burns to the eyes?

Does your area have an eye wash station? If so, where is it located?

Have you ever experienced snow blindness?  

What kind of eye protection do you use when you are outside during the summer and winter months?

Have you ever experienced an ear injury that caused you to have balance problems?  

Have you ever had or seen a nosebleed that is hard to control?

Do you wear contact lenses? What is it like to put them in or take them out?

Have you had an eye injury where you have had to have both eyes covered? What was it like?
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