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Within a given medical specialty, typically two or three major
textbooks help define the breadth and depth of a discipline.
This Atlas of Emergency Medicine, for the field of emergency
care, 1s one of these defining works. First appearing in 1997,
the 4" Edition of the Atlas is now published in multiple for-
eign languages and available electronically, which makes it
universally available and important for patient care across
the globe. As many acute diagnoses are made visually, and
many physicians are visual learners, the Atlas of Emergency
Medicine serves as an outstanding educational and refer-
ence tool for the medical student, resident, and particularly
the practicing emergency physician. It is a useful adjunct in
preparation for the pictorial section of certification tests. This
Atlas also serves as a valuable resource for other ambulatory
care specialties such as pediatricians, general internists, fam-
ily physicians, physician assistants, and nurse practitioners,
by providing an approach designed by emergency physicians
for patients with emergent conditions.

The 4™ Edition of the Atlas of Emergency Medicine has
been completely revised by the four editors as well as expert
emergency physician contributors from across the specialty.
It now contains 1500 full color photographs, electrocardio-
grams, and radiographs, 500 newly chosen for this 4" Edition.
The chapters are arranged logically by organ system, special
populations, and clinical problems. Environmental condi-
tions, toxicology, electrocardiographic abnormalities, forensic
medicine, airway procedures, tropical medicine, microscopic
diagnoses, and emergency ultrasound are some of the special
sections that greatly expand the usefulness of this Atlas for the
practicing clinician caring for patients with emergencies. A
clinical summary, management and disposition approaches,
and pearls for photographic stimuli of a particular diagno-
sis make this text a full purpose reference. The impressive
Table of Contents and exhaustive Index of the 4™ Edition
provides a comprehensive ability to access the important pho-
tographs, diagrams, and radiographs necessary to quickly help
care for the patient presenting with an emergent condition.

This expansion of topics and diagnoses has made this text-
book a major resource in multiple medical environments for
clinicians worldwide.

This 4™ edition of the Atlas, for the first time, also provides
access to videos to help improve the diagnostic capabilities of
the clinician and complement the static photographic images.
The editors are to be congratulated for continuing to expand
the scope and media of this major work, while continuing to
search for better photographic representations of disease pro-
cesses for this latest edition.

For me personally, this Atlas of Emergency Medicine
4th Edition represents the incredibly successful germination
of an idea started as a conversation between an emergency
medicine attending physician and a very talented emergency
medicine resident (the senior editor of this Atlas, Dr. Knoop)
during an overnight shift in the University of Cincinnati
Medical Center emergency department, now over 20 years
ago. The critical gap in the Emergency Medicine textbooks of
the early 1990’s was the lack of a comprehensive and practi-
cal pictorial atlas available for real-time diagnosis of patients
presenting to emergent care settings. This book has not only
bridged this gap, but also now provides the concise diagnostic
and treatment information necessary for the emergency phy-
sician or other practitioners to manage the patient and care-
fully disposition them in real time, at the bedside. I believe
this important Atlas of Emergency Medicine, now a classic in
its 4™ Edition, will remain a mainstay for the hospital emer-
gency department and outpatient clinic libraries, as well as
have a major presence in the savvy clinician’s personal refer-
ence collection long into the future.

W. Brian Gibler, MD

Professor of Emergency Medicine
Department of Emergency Medicine
University of Cincinnati College of Medicine
Cincinnati, Ohio



The Atlas of Emergency Medicine, 4th Edition Preface
“The life so short, the craft so long to learn”
Hippocrates

We have a passion for improving patient care. Our journey
with The Atlas of Emergency Medicine began with superb
mentors who instilled in us a drive to become excellent cli-
nicians and educators. We discovered imaging was a pow-
erful tool to take the learner “to the bedside” and establish
permanence, in a fashion unlike any other didactic technique.
In 1994, much by chance, collegial networking brought three
of us together to pursue an aggressive goal of producing the
most comprehensive source of high-quality emergency care
images available. While there were some initial detractors,
our first three editions received widespread praise and have
been translated into three foreign languages, flash cards, and
electronic versions. We are deeply humbled and honored to
present our fourth iteration.

Emergency care is defined by time and the emergency
department is the most diverse melting pot of acute condi-
tions in the hospital. Diagnostic accuracy, prognostic predic-
tion, and the treatment pathways rely heavily on visual clues.
We desire to maximize this skill for the benefit of our patients.
We also strongly believe the visual experience, while some-
times downplayed within the hectic and time-pressured envi-
ronment of modern medicine, is critical to ideal education.
Images can teach faster and with greater impact than many
pages of text or hours of lecture.

We continue our pursuit of these goals with a substan-
tially updated, expanded, and improved fourth edition of The
Atlas of Emergency Medicine. Nearly all of our changes and
additions come from reader suggestions and criticisms, all
received with sincere gratitude.

First, we have changed the format to greatly reduce text
and allow for more images. Hence, the text is more concise,
providing essential information. Each chapter item is now
organized into: Clinical Summary, including a differential
diagnosis where appropriate, followed by Management and
Disposition, and, finally, Pearls. We have, as in the past,
endeavored to provide relevant “pearls” representing tips for
diagnosis, management, or unique aspects of a condition dif-
ficult to find in a typical text.

Second, after extensive review and critique, hundreds of
new and replacement images have been added. We have been
fortunate to draw upon new sources of photographs avail-
able on the Internet or through electronic channels unavail-
able to us previously. This has substantially strengthened the
content and is a reminder of how much the world of media
has changed. Gone are the days of manually sorting through
thousands of'slides or prints. There have been radical changes
in the way we access medical knowledge over the past two
decades. Regardless of the form, however, an image maintains
a potent means to teach and learn.

Third, we are making an initial move into video. Many chap-
ters include links to short videos further elucidating findings and
providing a powerful medium to expand upon static images.

The audience for this text is all who provide emergency
medical care, including clinicians, educators, residents,
nurses, prehospital caregivers, and medical students. Many
have also found it extremely useful as a review for written
board examinations containing pictorial questions. Other
healthcare workers, such as internists, family physicians,
pediatricians, nurse practitioners, and physician assistants
will find the Atlas a useful guide in identifying and treating
many acute conditions, where visual clues significantly guide,
improve, and expedite diagnosis as well as treatment.

We thank the many contributors and readers who have
helped make this edition possible. We are especially grateful
for the many contributions from two great educators in emer-
gency medicine who share our passion: David Effron, MD,
and Larry Mellick, MD. Also, special thanks to Anne Sydor,
PhD, our McGraw-Hill editor for her tireless commitment,
organizational ability and focus. Lastly, and most impor-
tantly, we express our deepest gratitude to our patients who
were willing to be a “great case” in the Atlas, thus ultimately
paving the way for improved emergency care.

Kevin J. Knoop, md, ms
Lawrence B. Stack, md
Alan B. Storrow, md

R. Jason Thurman, md
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Chapter 1

HEAD AND ;
FACIAL TRAUMA @&

to www.ematlas.com
for video related to

David W. Munter chapter

Exposed Galea. Partial forehead degloving injury after a motor vehicle crash. Galea overlying the
frontal bone is demonstrated just prior to repair. (Photo contributor: Lawrence B. Stack MD)



BASILAR SKULL FRACTURE

Clinical Summary

The skull “base” comprises the frontal bone, occiput, occipital
condyles, clivus, carotid canals, petrous portion of the tem-
poral bones, and the posterior sphenoid wall. A basilar skull
fracture is basically a linear fracture of the skull base. Trauma
resulting in fractures to this area typically does not have local-
1zing symptoms. Indirect signs of the injury may include vis-
ible evidence of bleeding from the fracture into surrounding
soft tissue, such as a Battle sign or “raccoon eyes.” Bleeding
into other structures—including hemotympanum or blood
in the sphenoid sinus seen as an air-fluid level on computed
tomography (CT)—may also be seen. Cerebrospinal fluid
(CSF) leaks may also be evident and noted as clear or pink
rhinorrhea. If CSF is present, a dextrose stick test may be

FIGURE 1.1 » Battle Sign. Ecchymosis in the postauricular area
develops when the fracture line communicates with the mastoid air
cells, resulting in blood accumulating in the cutaneous tissue. This
patient had sustained injuries several days prior to presentation.
(Photo contributor: Frank Birinyi, MD.)

positive. The fluid can be placed on filter paper and a “halo”
or double ring may be seen.

Management and Disposition

Identify underlying brain injury, which is best accomplished
by CT. CT 1s also the best diagnostic tool for identifying the
fracture site, but fractures may not always be evident. Evi-
dence of open communication, such as a CSF leak, mandates
neurosurgical consultation and admission. Otherwise, the
decision for admission is based on the patient’s clinical con-
dition, other associated injuries, and evidence of underlying
brain injury as seen on CT. The use of antibiotics in the pres-
ence of a CSF leak 1s controversial because of the possibility of

selecting resistant organisms.

FIGURE 1.2 w Battle Sign. A striking Battle sign is seen in this
patient with head trauma. This finding may take hours to days to
develop. (Photo contributor: David Effron, MD.)



BASILAR SKULL FRACTURE (CONTINUED) = 5

Pearls

1. Clinical manifestations of basilar skull fracture may take
several hours to fully develop.

2. There should be a low threshold for head CT in any
patient with head trauma, loss of consciousness, change
in mental status, severe headache, visual changes, or
nausea or vomiting.

3. Theuse offilter paper or a dextrose stick test to determine

1f CSF 1s present in rhinorrhea is not 100% reliable.

FIGURE 1.5 w Hemotympanum. Seen in a basilar skull fracture
when the fracture line communicates with the auditory canal, result-

ing in bleeding into the middle ear. Blood can be seen behind the tym-
panic membrane. (Photo contributor: Richard A. Chole, MD, PhD.)

FIGURE 1.3 = Raccoon Eyes. Acute periorbital ecchymosis seen in
this patient with a basilar skull fracture. These findings may also be
caused by facial fractures. (Photo contributor: Shannon Koh, MD.)

FIGURE 1.4 » Early Raccoon Eyes. Subtle periorbital ecchymosis  FIGURE 1.6 w CT of Basilar Skull Fracture. CT bone window dem-
manifests 1 hour afier a blast injury. (Photo contributor: Kevin J.  onstrates a fracture of the posterior wall left sphenoid sinus (arrow)
Knoop, MD, MS)) and an air-fluid level. (Photo contributor: Jared McKinney, MD.)



6 = BASILAR SKULL FRACTURE (CONTINUED)

FIGURE 1.7 w Halo Sign—Cerebrospinal Fluid Leak. Otorrhea on bed sheet demonstrating a halo sign from a patient with severe head
trauma. The distinctive double-ring sign, seen here, comprises blood (inner ring) and CSF (outer ring). The reliability of this test has been
questioned. (Photo contributor: Suzanne Bryce, MD.)



Clinical Summary Management and Disposition

Depressed skull fractures typically occur when a large force  Explore all scalp lacerations to exclude a depressed fracture.
is applied over a small area. They are classified as open if CT should be performed in all suspected depressed skull
the skin above them 1s lacerated. Abrasions, contusions, fractures to determine the extent of underlying brain injury.
and hematomas may also be present over the fracture site. = Depressed skull fractures require immediate neurosurgical
The patient’s mental status 1s dependent upon the degree of  consultation. Treat open fractures with antibiotics and tetanus
underlying brain injury. Direct trauma can cause abrasions, prophylaxis as indicated. The decision to observe or operate
contusions, hematomas, and lacerations without an underly- immediately is made by the neurosurgeon. Children below
ing depressed skull fracture. Evidence of other injuries such 2 years of age with skull fractures can develop leptomenin-
as a basilar fracture, facial fractures, or cervical spinal injuries  geal cysts, which are extrusion of CSF or brain through dural
may also be present. defects. For this reason, children below age 2 with skull frac-
tures require close follow-up or admission.

FIGURE 1.8 = Depressed Skull Fracture. A scalp laceration over-
lying a depressed skull fracture. Scalp lacerations should undergo

sterile exploration for skull fracture. (Photo contributor: David W. ~ FIGURE 1.9 = Depressed Skull Fracture. CT demonstrating
Munter, MD.) depressed skull fracture. (Photo contributor: David W. Munter, MD.)



8 = DEPRESSED SKULL FRACTURE (CONTINUED)

Pearls

1. Examine all scalp injuries including lacerations for evi-
dence of fractures or depression. When fragments are
depressed 5 mm below the inner table, penetration of the
dura and injury to the cortex are more likely.

2. Children with depressed skull fractures are more likely to
develop epilepsy.

Ping pong ball skull fractures can occur from a forceps
delivery or from compression by mother’ sacral promon-
tory during delivery.

Patients with head injuries must be evaluated for cervical
spine injuries.

FIGURE 1.10 = Ping Pong Ball Skull Fracture. (A) Akin to the greenstick fracture, a ping pong ball fracture occurs when a newborn or
infant’s relatively soft skull is indented by the corner of a table or similar object without causing a frank break in the bone. (B) CT demon-

strates the ping pong ball effect. (Photo contributor: Johnny Wei, BS.)



Clinical Summary

Clinically significant nasal fractures are almost always evi-
dent with deformity, swelling, and ecchymosis. Fractures to
adjacent bony structures, including the orbit, frontal sinus, or
cribriform plate, often occur. Epistaxis may be due to a septal
or turbinate laceration but can also be seen with fractures of
adjacent bones, including the cribriform plate. Septal hema-
toma is a rare but important complication that, if untreated,
may result in necrosis of the septal cartilage and a resultant
“saddle-nose” deformity. A frontonasoethmoid fracture has
nasal or frontal crepitus and may have telecanthus or obstruc-
tion of the nasolacrimal duct.

Management and Disposition

Look for more serious injuries first. Patients with associated
facial bone deformity or tenderness may require CT to rule
out facial fractures. Isolated nasal fractures rarely require
radiographs. Refer obvious deformities within 2 to 5 days for
reduction, after the swelling has subsided. Nasal fractures with
mild angulation and without displacement may be reduced
in the emergency department (ED). Nasal injuries without
deformity need only conservative therapy with an analgesic
and possibly a nasal decongestant. Immediately drain septal
hematomas, with packing placed to prevent reaccumulation.
Uncontrolled epistaxis may require nasal packing. Vigorously
irrigate and suture lacerations overlying a simple nasal frac-
ture and place the patient on antibiotic coverage. Complex
nasal lacerations with underlying fractures should be repaired
by a facial surgeon.

Pearls

1. Control epistaxis to perform a good intranasal examination.
If obvious deformity is present, including a new septal
deviation or deformity, treat with ice and analgesics and
provide ENT referral in 2 to 5 days for reduction.

2. Although the effectiveness of prophylactic antibiotics to pre-
vent toxic shock syndrome is unproven, patients discharged
with nasal packing should be placed on antistaphylococcal
antibiotics and referred to ENT in 2 to 3 days.

3. Consider cribriform plate fractures in patients with clear
rhinorrhea after nasal injury, with the understanding that
this finding may be delayed.

4. Patients with facial trauma should be examined for a
septal hematoma.
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FIGURE 1.11
tion. Note periocular ecchymosis indicating the possibility of other

Nasal Fracture. Deformity is evident on examina-
facial fractures (or injuries). The decision to obtain radiographs is

based on clinical findings. A radiograph is not indicated for an isolated
simple nasal fracture. (Photo contributor: David W. Munter, MD.)
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FIGURE 1.12 w Septal Hematoma. A bluish, grapelike mass on the
nasal septum. If untreated, this can result in septal necrosis and a
saddle-nose deformity. An incision, drainage, and packing are indi-
cated. (Photo contributor: Lawrence B. Stack, MD.)



10 m NASAL INJURIES (CONTINUED)

FIGURE 1.13 @ Saddle-Nose Deformity. Nasal septal necro-
sis resulting in saddle-nose deformity. (Photo contributor: David no v A
Effron, MD.) \: it e |
FIGURE 1.14 w Open Nasal Fracture. Lacerations with underly-
ing fracture that require multilayer closure that should be repaired

by a facial surgeon and require antibiotics. (Photo contributor:
Lawrence B. Stack, MD.)
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FIGURE 1.15 g Minimally Displaced Nasal Fracture. Plain FIGURE 1.16 m Comminuted Nasal Fracture. CT demonstrates a
radiograph of a fracture of the nasal spine. (Photo contributor: LorenzF.  comminuted nasal bone fracture. (Photo contributor: Lawrence B.
Lassen, MD.) Stack, MD.)



Clinical Summary

The zygoma bone has two major components, the zygomatic
arch and the body. The arch forms the inferior and lateral
orbit, and the body forms the malar eminence of the face.
Direct blows to the arch can result in isolated arch fractures.
These present clinically with pain on opening the mouth sec-
ondary to the insertion of the temporalis muscle at the arch or
impingement on the coronoid process. More extensive trauma
can result in the “tripod fracture,” which consists of fractures
through three structures: the frontozygomatic suture; the
maxillary process of the zygoma including the inferior orbital
floor, inferior orbital rim, and lateral wall of the maxillary
sinus; and the zygomatic arch. Clinically, patients present
with a flattened malar eminence and edema and ecchymosis
to the area, with a palpable step-off on examination. Injury to
the infraorbital nerve may result in infraorbital paresthesia,
and gaze disturbances may result from injury to orbital con-
tents. Subcutaneous emphysema may be present.

Management and Disposition

Maxillofacial CT best identifies zygoma fractures. Treat simple
zygomatic arch or tripod fractures without eye injury with ice
and analgesics and refer for delayed operative consideration in
5 to 7 days. Refer extensive tripod fractures or those with eye
injuries urgently. Decongestants and broad-spectrum antibi-
otics are generally recommended for tripod fractures, since the
fracture crosses into the maxillary sinus. Fractures with blood
in the sinus should also be treated with antibiotics.

FIGURE 1.17
which reveals a minimally depressed zygomatic arch fracture. (Photo
contributor: Lawrence B. Stack, MD.)

Zygomatic Arch Fracture. Axial cut of a facial CT

FIGURE 1.18
trauma to the zygoma. Flattening of the right malar eminence is
evident. (Photo contributor: Edward S. Amrhein, DDS.)

Zygomatic Arch Fracture. Patient with blunt

Pearls

1. Tripod fractures are often associated with orbital and
ocular trauma. Palpate the zygomatic arch and orbital
rims carefully for a step-off deformity.

2. Examine for eye findings such as diplopia, hyphema, or
retinal detachment. Check for infraorbital paresthesia
indicating injury or impingement of the second division
of cranial nerve V.

3. Visual mspection of the malar eminence from several
angles (especially by viewing the area from over the head
of the patient in the coronal plane) allows detection of a
subtle abnormality.

FIGURE 1.19
a tripod fracture are demonstrated in this three-dimensional CT

Tripod Fracture. The fracture lines involved in

reconstruction. (Photo contributor: Patrick W. Lappert, MD.)
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Clinical Summary

All LeFort facial fractures involve the maxilla. Clinically, the
patient has facial injuries, swelling, and ecchymosis. LeFort 1
fractures are those involving an area under the nasal fossa.
LeFort II fractures involve a pyramidal area including the
maxilla, nasal bones, and medial orbits. LeFort III fractures,
sometimes described as craniofacial dissociation, involve the
maxilla, zygoma, nasal and ethmoid bones, and the bones of
the base of the skull. LeFort IV fractures have been described
as a LeFort III fracture that also involves the frontal bone.
Patients may have different LeFort fractures on each side of
their face. Airway compromise may be associated with LeFort
IT and III fractures. Physical examination 1s sometimes help-
ful in distinguishing the four. The examiner places fingers on
the bridge of the nose and tries to move the central maxil-
lary mcisors with the other hand. If only the maxilla moves,
a LeFort I is present; movement of the upper jaw and nose
indicates a LeFort II; and movement of the entire midface and
zygoma indicates a LeFort III. Because of the extent of LeFort II
and III fractures, they may be associated with cribriform plate
fractures and CSF rhinorrhea. The force required to sustain a
LeFort II or III fracture is considerable, and associated brain
or cervical spine injuries or other facial fractures are common.

Management and Disposition

Attend to the airway and life-threatening injuries first. Max-
illofacial CT best i1dentifies LeFort injuries. Management of
LeFort I fractures may involve only dental splinting and oral
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LeFort Fractures. Illustration of the fracture lines

FIGURE 1.20
of LeFort I (alveolar), LeFort II (zygomatic maxillary complex), and
LeFort III (cranial facial dysostosis) fractures.

12

surgery referral. Consult on all LeFort II and III fractures for
admission because of the need for operative repair. Epistaxis
may be difficult to control in LeFort II and III fractures, in
rare cases requiring intraoperative arterial ligation.

Pearls

1. Attention should be focused on immediate airway manage-
ment, since the massive edema associated with LeFort 11
and III fractures may quickly lead to airway compromise.

2. Avoid nasotracheal intubation because of the possibility
of intracranial passage.

3. Serious facial trauma is often associated with cervical
spine injuries.

4. Associated cranial injuries are common, obtain head CT.

5. Ifnotrecognized, an occult CSF leak may result in signifi-
cant morbidity. Suspected CSF leaks require neurosurgi-
cal consultation.

FIGURE 1.21 w LeFort Facial Fractures. Patient with blunt facial
trauma. Note the ecchymosis and edema. This patient sustained a left
LeFort II fracture and aright LeFort I11, and intracranial hemorrhages.
(Photo contributor: Stephen Corbett, MD.)

FIGURE 1.22 Patient with blunt

LeFort Facial Fractures.
facial trauma who demonstrates the classic “dish face” deformity

(depressed midface) associated with bilateral LeFort III fractures.
(Photo contributor: Robert Schnarrs, MD.)



ORBITAL WALL FRACTURES

Clinical Summary

Orbital floor fractures are produced by two distinct mecha-
nisms. The first 1s a true “blowout” fracture where all the
energy 1s transmitted from a blunt object to the globe, caus-
ing increased orbital pressure blowing out either the orbital
floor (most frequently) or medial wall. Fists and balls are the
most common causative agents. This mechanism of injury is
more likely to cause entrapment and globe injury. The second
mechanism of injury occurs when the energy from the blow is
transmitted to the infraorbital rim, causing a buckling of the
orbital floor. Patients with blowout fractures have periorbital
ecchymosis and lid edema but may also sustain globe injuries,
including chemosis, subconjunctival hemorrhage, or infraor-
bital numbness from injury to the infraorbital nerve. Other
globe injuries seen with orbital wall fractures include corneal
abrasion, hyphema, enophthalmos, proptosis, iridoplegia,
dislocated lens, retinal tear, retinal detachment, and ruptured
globe. Diplopia with upward gaze suggests entrapment of the
inferior rectus or its supporting structures. Diplopia with lat-
eral gaze suggests entrapment of the medical rectus muscle.
Periorbital subcutaneous emphysema is frequently seen with
orbital wall fractures because of the proximity to the sinuses.

Management and Disposition

Maxillofacial CT best identifies orbital wall fractures. Treat
patients without eye injury or entrapment conservatively with
ice and analgesics, and refer for follow-up in 2 to 3 days. Treat
patients with blood in the maxillary sinus with antibiotics.
Strongly consider an ophthalmology consultation in patients
with a true blowout fracture, as 30% of these patients sustain
a significant globe injury. Immediately refer patients with
entrapment, as muscle necrosis may occur if muscle blood
supply 1s compromised by the entrapment.

Pearls

1. Enophthalmos, limited upward gaze, diplopia with
upward gaze, or infraorbital anesthesia from entrapment
or injury to the infraorbital nerve should heighten suspi-
cion of an orbital floor fracture.

2. Compare the pupillary level on the affected side with the
unaffected side, since it may be lower from prolapse of the
orbital contents into the maxillary sinus. Subtle abnor-
malities may be appreciated as an asymmetric corneal
light reflex (Hirschberg reflex).

3. Subcutaneous emphysema, a soft-tissue teardrop along
the roof of the maxillary sinus on plain film, or an air-
fluid level in the maxillary sinus on plain film should also
be interpreted as evidence of an orbital floor fracture.

4. Patients with orbital wall fracture may present with sub-
cutaneous emphysema after blowing their nose or air
bubbles emanating from the tear duct.

5. Carefully examine the eye for visual acuity, hyphema, or
retinal detachment, and nose for septal hematoma.

FIGURE 1.23 w Orbital Floor Fracture. Sustained from blunt
trauma to infraorbital rim causing buckling of the orbital floor.
Facial CT is similar to that in Fig. 1.25. Infraorbital hypesthesias
and lack of entrapment suggest the buckling mechanism of injury.
(Photo contributor: Lawrence B. Stack, MD.)
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14 m ORBITAL WALL FRACTURES(CONTINUED)

FIGURE 1.24 g Inferior Rectus Entrapment. The right inferior = FIGURE 1.26 m Medial Wall Orbital Fracture. Periorbital ecchymo-

rectus muscle is entrapped within this orbital floor fracture limiting  sis and swelling 1s seen in this patient with a medial wall orbital frac-

upward gaze. (Photo contributor: Lawrence B. Stack, MD.) ture. The patient blew her nose after the injury and the swelling became
more prominent. (Photo contributor: Lawrence B. Stack, MD.)

FIGURE 1.25 wm Orbital Floor Fracture with Entrapment. Coronal = FIGURE 1.27 @ CT of Medial Wall Orbital Fracture. Coronal CT
CT of the patient in Fig. 1.24 demonstrating the entrapped muscle  of'the patient in Fig. 1.26. Subcutaneous emphysema and orbital air
extruding into the maxillary sinus. (Photo contributor: Lawrence  is seen. An opening between the orbit and ethmoid air cells can be
B. Stack, MD.) seen. (Photo contributor: Lawrence B. Stack, MD.)
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FIGURE 1.28 w Mechanisms of Orbital Wall Injury. (A) True “blowout” mechanism where all energy is transmitted to globe.
(B) Buckle injury where energy 1s transmitted to inferior orbital rim, causing a buckling of the orbital floor.



MANDIBULAR FRACTURES

Clinical Summary

Blunt trauma, mandibular pain, and malocclusion are typi-
cally seen in patients with mandibular fractures. A step-off
in the dental line or ecchymosis or hematoma to the floor of
the mouth is often present. Mandibular fractures may be open
to the oral cavity, as manifested by gum lacerations. Dental
trauma 1s frequently seen. Other clinical features include infe-
rior alveolar or mental nerve paresthesia, loose or missing
teeth, dysphagia, trismus, or ecchymosis of the floor of the
mouth (considered pathognomonic). Multiple mandibular
fractures are present in more than 50% of cases because of
the ringlike structure of the mandible. Mandibular fractures
are often classified as “favorable” or “unfavorable.” Fractures
displaced by masseter muscle contraction are unfavorable
and inevitably require fixation, whereas fractures that are
not displaced by masseter contraction are favorable and in
most cases will not require fixation. Injuries creating unstable
mandibular fractures may create airway obstruction because
the support for the tongue is lost. Mandibular fractures are
also classified based on the anatomic location of the fracture.
Dislocation of the mandibular condyles may also result from
blunt trauma and will always have associated malocclusion,
typified by an inability to close the mouth.

Management and Disposition

A dental panoramic film is the best diagnostic image for eval-
uating mandibular trauma. If only plain films are available,

obtain anteroposterior, bilateral oblique, and Towne views
to evaluate the condyles. Treat nondisplaced fractures with
analgesics, soft diet, and referral to oral surgery in 1 to 2 days.
Displaced fractures, open fractures, and fractures with associ-
ated dental trauma need more urgent referral. Treat all man-
dibular fractures with antibiotics effective against anaerobic
oral flora (clindamycin, amoxicillin/clavulanate) and give
tetanus prophylaxis if needed. The Barton bandage has been
suggested to immobilize the jaw in the ED.

Pearls

1. Themost sensitive sign of a mandibular fracture 1s maloc-
clusion. The jaw will deviate toward the side of a unilat-
eral condylar fracture on maximal opening of the mouth.

2. A nonfractured mandible should be able to hold a tongue
blade between the molars tightly enough to break it
off. There should be no pain in attempting to rotate the
tongue blade between the molars.

3. Bilateral parasymphyseal fractures may cause acute air-
way obstruction in the supine patient. This is relieved by
pulling the subluxed mandible and soft tissue forward
and, in patients in whom the cervical spine has been

cleared, by elevating the patient to a sitting position.

FIGURE 1.29 » Open Mandibular Fracture. An open fracture is suggested by the misaligned teeth and gingival disruption. (Photo

contributor: Lawrence B. Stack, MD.)
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FIGURE 1.32 w Favorable Mandibular Fracture. Dental panoramic
FIGURE 1.30 m Sublingual Hemorrhage. Hemorrhage or ecchy-  view showing two nondisplaced mandibular fractures that are

mosis in the sublingual area is pathognomonic for mandibular  amenable to conservative therapy. (Photo contributor: David W.
fracture. (Photo contributor: Lawrence B. Stack, MD.) Munter, MD.)

FIGURE 1.33 m Unfavorable Mandibular Fracture. Dental
FIGURE 1.31 w» Bilateral Mandibular Fracture. The diagnosis is  panoramic view demonstrating a mandibular fracture with obvious

suggested by the bilateral ecchymosis seen in this patient. (Photo  misalignment due to the distracting forces of the masseter muscle.
contributor: Lawrence B. Stack, MD.) (Photo contributor: Edward S. Amrhein, DDS.)
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FIGURE 1.34 w Mandibular Fractures. Axial (A) and coronal (B) views of a maxillofacial CT reveal a right mandibular body and a
parasymphyseal fracture. (Reproduced with permission from Block J, Jordanov MI, Stack, LB, and Thurman RJ (eds). The Atlas of
Emergency Radiology. New York: McGraw-Hill; 2013; Fig. 1-99A and B.)
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FIGURE 1.35 Classification of Mandibular Fractures. Classification based on anatomic location of the fracture.



EXTERNAL EAR INJURIES

Clinical Summary

Injuries to the external ear may be open or closed. Blunt exter-
nal ear trauma may cause a hematoma (otohematoma) of the
pinna, which, if untreated, may result in cartilage necrosis and
chronic scarring or further cartilage formation and perma-
nent deformity (“cauliflower ear’’). Open injuries include lac-
erations (with and without cartilage exposure) and avulsions.

Management and Disposition

Pinna hematomas must undergo incision and drainage or
large needle aspiration using sterile technique, followed by a
pressure dressingto prevent reaccumulation ofthe hematoma.
This procedure may need to be repeated several times; hence,
after ED drainage, the patient is treated with antistaphylococ-
cal antibiotics and referred to ENT or plastic surgery for fol-
low-up in 24 hours. Lacerations must be carefully examined
for cartilage involvement; if this is present, copious irrigation,
closure, and postrepair oral antibiotics covering skin flora are

FIGURE 1.37 w Pinna Hematoma. A hematoma has developed,
characterized by swelling, discoloration, ecchymosis, and floccu-
lence. Immediate incision and drainage or aspiration is indicated,

followed by an ear compression dressing. (Photo contributor: C.
Bruce MacDonald, MD.)

FIGURE 1.36 w Pinna Contusion. Contusion without hematoma
1s present. Reevaluation in 24 hours is recommended to ensure a

drainable hematoma has not formed. (Photo contributor: Lawrence B.
Stack, MD.)

FIGURE 1.38 w Cauliflower Ear. Repeated trauma to the pinna
or undrained hematomas can result in cartilage necrosis and sub-

sequent deforming scar formation. (Photo contributor: Timothy D.
McGuirk, DO.)
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FIGURE 1.39 m Complete Avulsion of Partial Pinna. This ear
injury, sustained in a fight, resulted when the pinna was bitten off.
Plastic repair 1s needed. The avulsed part was wrapped in sterile

gauze soaked with saline and placed in a sterile container on ice.
(Photo contributor: David W. Munter, MD.)

indicated. Simple skin lacerations may be repaired primarily
with nonabsorbable 6-0 sutures. The dressing after laceration
repair 1s just as important as the primary repair. If a compres-
sion dressing 1s not placed, hematoma formation can occur.
Complex lacerations or avulsions normally require ENT or
plastic surgery consultation.

Pearls

1. Pinna hematomas may take hours to develop, so give
patients with blunt ear trauma careful discharge instruc-
tions, with a follow-up in 12 to 24 hours to check for
hematoma development.

2. Failure to adequately drain a hematoma, reaccumulation
of the hematoma owing to a faulty pressure dressing, or
inadequate follow-up increases the risk of infection of the
pinna (perichondritis) or of a disfiguring cauliflower ear.

3. Copiouslyirrigate injuries with lacerated cartilage, which can
usually be managed by primary closure of the overlying skin.
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FIGURE 1.40 w Partial Avulsion of Pinna. Partial avulsion of the
pinna seen at its superior junction with the scalp. Cartilage exposure

and injury prompts ENT consultation for repair. (Photo contributor:
Eric Wu, MD.)

Direct closure of the cartilage is rarely necessary and is
indicated only for proper alignment, which helps lessen
later distortion. Use a minimal number of absorbable 5-0
or 6-0 sutures through the perichondrium.

4. Lacerations to the lateral aspect of the pinna should be
minimally debrided because of the lack of tissue at this
site to cover the exposed cartilage.

5. In the case of an avulsion injury, the avulsed part should
be cleansed, wrapped in saline-moistened gauze, placed
in a sterile container, and then placed on ice to await
reimplantation by ENT.

FIGURE 1.41 m Complete Avulsion of Entire Pinna. This injury
occurred as a result of a motor vehicle crash. The pinna was not
found. (Photo contributor: Ian T. McClure, MD.)



FRONTAL SINUSFRACTURE

Clinical Summary Pearls

Blunt trauma to the frontal area may result in a depressed 1. Explore every frontal laceration digitally before repair.
frontal sinus fracture. Often, there is an associated laceration. Digital palpation is sensitive for identifying frontal frac-
Isolated frontal fractures normally do not have the associated tures, although false positives from lacerations extending
features of massive blunt facial trauma such as seen in LeFort II through the periosteum can occur.

and III fractures. Careful nasal speculum examination may 2. Communication of irrigating solutions with the nose or
reveal blood or CSF leak high in the nasal cavity. Posterior mouth indicates a breach in the frontal sinus.

table involvement can lead to mucopyocele or epidural empy- 3. For serious injuries, a CT scan is mandatory to assess the
ema as late sequelae. Involvement of the posterior wall of the posterior aspect of the sinus and for possible intracranial
frontal sinus may occur and result in cranial injury or dural mjury.

tear. Frontal fractures may be part of a complex of facial frac-
tures, as seen in frontonasoethmoid fractures, but generally
more extensive facial trauma is required.

Management and Disposition

Obtain head CT with bone windows on patients suspected of
frontal sinus fractures. Fractures involving only the anterior
table of the frontal sinus can be treated conservatively with
referral to ENT or plastic surgery in 1 to 2 days. Fractures
involving the posterior table require urgent neurosurgical
consultation. Treat frontal sinus fractures with broad-spectrum
antibiotics against both skin and sinus flora. ED management
also includes control of epistaxis, application ofice packs, and

analgesia.

FIGURE 1.42 w Frontal Laceration. Any laceration over the frontal
sinuses should be explored to rule out a fracture. This laceration was ~ FIGURE 1.43 » Frontal Sinus Fracture. Fracture defect seen at the

found to have an associated frontal fracture. (Photo contributor:  base ofa laceration over the frontal sinus. (Photo contributor: Jeffrey
David W. Munter, MD.) Kuhn, MD.)
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FIGURE 1.44 » Frontal Sinus Fracture. Fracture of the outer table of the frontal sinus 1s seen under this forehead laceration. (Photo
contributor: Lawrence B. Stack, MD.)

FIGURE 1.45 @ Frontal Sinus Fracture. CT of the patient in
Fig. 1.42 demonstrating a fracture of the anterior table of the frontal
sinus. (Photo contributor: David W. Munter, MD.)




Clinical Summary

Typically the result of blunt orbital trauma, traumatic exoph-
thalmos develops as aretrobulbar hematoma pushes the globe
anteriorly. Patients present with periorbital edema, ecchymo-
sis, a marked decrease in visual acuity, and an afferent pupil-
lary defect in the involved eye. The exophthalmos, which may
be obscured by periorbital edema, can be better appreciated
from a superior view. Visual acuity may be affected by the
direct trauma to the eye (retinal detachment, hyphema, globe
rupture), compression of the retinal artery, or, more rarely,
neuropraxia of the optic nerve.
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FIGURE 1.46
resulting in periorbital edema and ecchymosis, which obscures the

Traumatic Exophthalmos. (A) Blunt trauma

exophthalmos in this patient. The exophthalmos is not obvious in
the AP view and can therefore be initially unappreciated. (B) The
same patient viewed in the coronal plane from over the forehead
demonstrating right eye exophthalmos. (Photo contributor: Frank
Birinyi, MD.)

Management and Disposition

Maxillofacial or orbital CT best delineates the presence and
extent of a retrobulbar hematoma and associated facial or
orbital fractures. Emergent ENT and ophthalmology consul-
tation is indicated. Emergent lateral canthotomy and canthol-
ysis to decompress the orbit can be sight-saving.

Pearls

1. The retrobulbar hematoma and exophthalmos may not
develop for hours after the injury.

2. A subtle exophthalmos may be detected by looking down
over the head of the patient and viewing the eye from the
coronal plane.

3. Elevated intraocular pressure, relative afferent pupillary
defect, and diminished visual acuity in patients with trau-
matic exophthalmos should strongly be considered for
emergent lateral canthotomy and cantholysis.

FIGURE 1.47

Fig. 1.46 with right retrobulbar hematoma and traumatic exophthalmos.
(Photo contributor: Frank Birinyi, MD.)

Retrobulbar Hematoma. CT of the patient in

23



24 w TRAUMATIC EXOPHTHALMOS(CONTINUED)

FIGURE 1.48 u Traumatic Exophthalmos. Proptosis, hyphema,

periorbital ecchymosis, and marked swelling in the patient with a
FIGURE 1.49 w Traumatic Exophthalmos. Anterior globe disloca-

tion due to high energy facial trauma. There is no retrobulbar hema-

retrobulbar hematoma from severe head and face trauma. Examina-

tion findings are more obvious than Fig. 1.46. (Photo contributor:
David Effron, MD.) toma in this patient (Photo contributor: Lawrence B. Stack, MD.)

FIGURE 1.50 w Traumatic Enucleation. Complete enucleation of the right eye after a mechanical fall and hitting their face on the corner
of a table. Family came with the patient with the eye in a plastic bag. No other injury is seen on orbit CT scan. (Photo contributor: Kevin S.
Barlotta, MD)



Clinical Summary

Injury patterns of penetrating facial trauma can be predicted
based on projectile type, entry location, and path. Mid-
face injuries extend from the supraorbital rim superiorly to
the oral commissure inferiorly and to the external auditory
meatus posteriorly. Mandibular injuries extend from the oral
commissure superiorly and to the lower border of the man-
dible inferiorly. Shotgun wounds typically involve both facial
zones and will involve one or both eyes in 50% of patients.
Fifty percent of patients with gunshot wounds (GSWs) to the
mandible will require an emergency airway. Stab wounds are
less likely to require emergency airway than GSWs. Addi-
tional structures that require consideration during the ED
evaluation include brain, blood vessels, and esophagus.

Management and Disposition

After the primary survey, strongly consider intubation in
patients with any gunshot injury to the mandible, blood or
swelling in the oropharynx, or any close range (<7 m) shot-
gun injury. If evidence suggests a projectile remains in the
face or cranium, obtain plain films in two planes to help guide
subsequent evaluation such as CT angiogram or fine cuts of
the orbits. CT will provide more detailed information in the
injured structures to guide therapy. Removal of any projectile
should only be performed after significant structure injury
has been excluded and preparation for the consequences of

removal is complete.

Midface

Mandible

FIGURE 1.51
sion from Chen AY, Stewart MG, Raup G. Penetrating injuries of the
face. Otolaryngol Head Neck Surg. 1996;115:464-470.)

Facial Zones of Injury. (Reproduced with permis-

Pearls

1. Due to the likelihood of multisystem injury (vascular,
ocular, cranial, face) penetrating facial trauma, the patient
should be transferred to a facility with comprehensive
subspecialty trauma care.

2. Intubation should be strongly considered in all patients
with GSWs to the mandible or in GSWs to the midface if
there is any blood or swelling in the oral cavity.

3. Removal of any projectile is best done in the operating
room.

FIGURE 1.52
right maxillary sinus. (Photo contributor: R. Jason Thurman, MD.)

Midface Injury. A jackhammer bit 1s lodged into the

FIGURE 1.53
in Fig. 1.52. CT confirmed no other injury. Projectile was removed in
the OR. (Photo contributor: R. Jason Thurman, MD.)

Midface Injury Radiograph. Plain film of patient
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UNCAL HERNIATION SYNDROME

Clinical Summary

Severe head injury can result in extra-axial hematoma, cere-
bral contusion, or diffuse cerebral edema which, in turn, may
cause one of five brain herniation syndromes: uncal, central
transtentorial, cerebellotonsillar, subfalcine, and external.
Uncal herniation occurs when the uncus of the temporal lobe
1s displaced inferiorly through the medial edge of the tento-
rium. Compression of cranial nerve III can cause an ipsilat-
eral dilated pupil. Typically, patients with uncal herniation
are unconscious and require intubation. A contusion to the
eye may also result in a dilated, nonresponsive pupil and
arouse suspicion for severe head injury and uncal herniation
but typically these patients will be alert.

Management and Disposition

Intubate unconscious head trauma patients with a unilat-
eral dilated pupil and transfer them immediately to a facility
capable of caring for traumatic brain injury. A noncontrasted
head CT scan can identify a subdural or epidural hematoma,
diffuse edema, or temporal lobe contusion. These conditions

FIGURE 1.54 » Herniation Syndromes. a. Subfalcine; b. uncal;
c¢. central transtentorial; d. external; e. cerebellotonsillar.
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FIGURE 1.55 m Ipsilateral Dilated Pupil due to Uncal Herniation.
CT revealed an epidural hematoma and unilateral effacement of the
quadrigeminal cistern. (Photo contributor: Lawrence B. Stack, MD.)

often cause midline shift of cerebral structures and compres-
sion of the quadrigeminal cistern. Unilateral effacement ofthe
quadrigeminal cistern confirms uncal herniation. Initial man-
agement focuses on maintaining cerebral perfusion pressure
and normal tissue oxygenation as hypotension and hypoxia
significantly contribute to secondary brain injury. Mannitol,
hypertonic saline, burr holes, and hyperventilation should be
considered in ED patients with uncal herniation. Definitive
care requires neurosurgical consultation.

Pearls

1. Uncal herniation is the most common of the five hernia-
tion syndromes.

2. If a patient has a unilateral dilated pupil after head and
face trauma but 1s awake and talking, be suspicious for
1solated traumatic anisocoria.

3. Steroids have no role in the ED management of traumatic
brain injury.

4. A temporal lobe contusion in an initially neurologically
intact patient may continue to expand and cause uncal
herniation.

5. Excessive hyperventilation (PaCO, < 25 mm Hg) in
patients with severe traumatic brain injury is associated
with cerebral ischemia.

6. Effacement of the quadrigeminal cistern is the hallmark
CT finding of uncal herniation.



UNCAL HERNIATION SYNDROME (CONTINUED) = 27

FIGURE 1.56 m Normal Quadrigeminal Cistern. The normal FIGURE 1.58 m Subdural Hematoma. A crescent-shaped subdural
appearance of this CSF space is shaped like a baby’s bottom (see = hematoma is seen on the left. The quadrigeminal cistern should be
arrow). It 1s located within two cuts superiorly of the dorsum sella.  seen on this slice and 1s completely effaced, suggesting herniation.
(Photo contributor: Lawrence B. Stack, MD.) (Photo contributor: Lawrence B. Stack, MD.)

FIGURE 1.57 w Epidural Hematoma. A lens-shaped epidural FIGURE 1.59 m Temporal Lobe Contusion. A temporal lobe con-
hematoma is seen on the left. The quadrigeminal cistern should be  tusion is seen on the right. The quadrigeminal cistern is partially

seen on this slice and is completely effaced, suggesting herniation.  effaced suggesting early herniation. (Photo contributor: Lawrence B.
(Photo contributor: Lawrence B. Stack, MD.) Stack, MD.)
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Herpes Simplex Keratitis. Branched dendritic lesion seen on the cornea in a patient with HSV. (Photo
contributor: Lawrence B. Stack, MD.)

The authors acknowledge the special contribution of Marc E. Levsky, MD, and Paul DeFlorio, MD, for
portions of this chapter written for the previous editions of this book.
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NEONATAL CONJUNCTIVITIS(OPHTHALMIANEONATORUM)

Clinical Summary

Neonatal conjunctivitis is acquired either during birth with
passage through the mother’s cervix and vagina, or from
cross-infection in the neonatal period. Presenting symptoms
for Neisseria gonorrhoeae infection include a hyperacute bilat-
eral conjunctivitis with copious purulent discharge, lid swell-
ing, chemosis, and preauricular adenopathy.

More common etiologies include Chlamydia trachoma-
tis, viruses (herpes simplex), and bacteria (Staphylococcus
aureus, Streptococcal pneumoniae, Haemophilus species). For
chlamydial conjunctivitis, the clinical features range from
mild swelling with a watery discharge to marked lid swelling
with a red and thickened conjunctiva with a blood-stained
discharge. Fluorescein staining of herpes simplex conjuncti-
vitis demonstrates epithelial dendrites.

Management and Disposition

With any form of neonatal conjunctivitis, Gram stain and
culture are indicated. Scrapings of the palpebral conjunctiva

are more likely to be rewarding than examination of the dis-
charge itself. Begin treatment in the emergency department
(ED) and admit newborns with suspected gonococcal con-
junctivitis. Evaluate concurrently for C trachomatis, since
coinfection is common.

Treatment for chlamydial conjunctivitis is based upon
a positive diagnostic test. While culture 1s the gold standard,
nucleic acid amplification tests, despite lacking FDA approval,
are reported to perform similarly. Untreated disease can
result in corneal and conjunctival scarring. Bacterial neonatal
conjunctivitis that is neither gonococcal nor chlamydial may
be treated with erythromycin antibiotic ointment and should
be reevaluated in 24 hours.

Herpes simplex conjunctivitis is treated with intravenous
(IV) acyclovir and topical trifluridine. Despite the appearance
of a localized herpes infection, there is high risk for central
nervous system (CNY) or disseminated infection.

Evaluation of the newborn’s parents should be under-
taken in neonatal conjunctivitis due to Gonococcus, Chla-
mydia, or herpes simplex virus (HSV).

FIGURE 2.1 = Neonatal Conjunctivitis (Ophthalmia Neonatorum). Copious purulent drainage in a newborn with neonatal gonococcal
conjunctivitis. (Reprinted with permission of the American Academy of Ophthalmology. Eye Trauma and Emergencies: A Slide-Script Program.

San Francisco, 1985.)
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NEONATAL CONJUNCTIVITIS(CONTINUED) = 31

FIGURE 2.2 w Neonatal Conjunctivitis. Thick purulent drainage

in a newborn diagnosed with neonatal gonococcal conjunctivitis.
(Photo contributor: David Effron, MD.)

FIGURE 2.4 w Neonatal Conjunctivitis. A scant crusty discharge is
seen in this newborn who was diagnosed in follow-up with nasolacrimal
duct obstruction. (Photo contributor: Kevin J. Knoop, MD, MS.)

Pearls

1. The “rule of fives” may help predict the most likely bacte-
rial cause.
0-5 days Gonococcus

5 days-5 weeks Chlamydia
5 weeks-5 years Staphylococcus, Streptococcus,
Haemophilus

2. Blindness can result from gonococcal eye infection in the
neonate because the organism can invade the cornea. It 1s
one of the few emergency conjunctival infections.

3. Nasolacrimal duct obstruction is common (up to 20%)
in newborns and may present with findings suggestive of

conjunctivitis. It 1s a diagnosis of exclusion in the neonate.

FIGURE 2.3 w Neonatal Conjunctivitis. A purulent discharge is 4. Advise parents that infants treated with macrolides are at
seen in this newborn. Management includes excluding Neisseria and

, _ , risk for developing hypertrophic pyloric stenosis.
Chlamydia. (Photo contributor: Kevin J. Knoop, MD, MS.)

TABLE2.1 w SUMMARY OF NEONATAL CONJUNCTIVITIS

Etiologic Agent Time of onset Clinical Features Treatment

Chemical Day 1 Common with silver nitrate; Self-limited
erythromycin more commonly
used now for this reason

N gonorrhoeae ~ Day 2-7 May cause hyperacute disease Ceftriaxone I'V. Caution in hyperbilirubinemia.
with profuse discharge Topicals alone inadequate

C trachomatis Day 3-14 Clinical severity varies. Common Erythromycin PO
cause of blindness worldwide  Azithromycin (alternate)

HSV 1,2 Day 2-16 Should be suspected if child has  Vidarabine or trifluridine topically; consider
any vesicular lesions on body systemic acyclovir

Other bacterial Day2andup  Empiric treatment based on Erythromycin ointment for gram positive; gentami-

organisms Gram stain cin or tobramycin ointment for gram negative




BACTERIAL CONJUNCTIVITIS

Clinical Summary

Bacterial conjunctivitis is characterized by the acute onset
of conjunctival injection and a thick yellow, white, or green
mucopurulent drainage. Lid edema, erythema, and chemosis
may also be seen. Saureus is the most common causative bac-
teria. Streptococcus pneumoniae and Haemophilus influenzae
occur more frequently in children.

Hyperacute bacterial conjunctivitis, the most severe
form of acute purulent conjunctivitis, 1s associated with N
gonorrhoeae. Symptoms are hyperacute in onset, and findings
include a purulent, thick, copious discharge, eyelid swelling
and tenderness, marked conjunctival hyperemia, chemosis,
and preauricular adenopathy. The condition is serious and
threatens sight because Neisseria species are capable of invad-
ing an intact corneal epithelium. Corneal findings include
epithelal defects, marginal infiltrates, and an ulcerative kera-
titis that can progress to perforation.

Management and Disposition

Encourage frequent hand washing and warm moist compresses.
Empiric antibiotic choices include polymyxin/trimethoprim
drops and erythromycin ophthalmic ointment. Other options
include bacitracin, sulfacetamide, or polymyxin-bacitracin oint-
ments or fluoroquinolone or azithromycin drops. Improve-
ment should be noted in 1 to 2 days. Patients who do not
improve should be referred to an ophthalmologist.
Fluoroquinolones should be prescribed for contact lens
wearers (and keratitis ruled out) due to concern for Pseudo-
monas infection. Hyperacute bacterial conjunctivitis requires
immediate ophthalmologic consultation and hospitalization.

FIGURE 2.5 @ Bacterial Conjunctivitis. Mucopurulent discharge,
conjunctival injection, and lid swelling in a 10-year-old with H
influenzae conjunctivitis. (Photo contributor: Frank Birinyi, MD.)
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FIGURE 2.6 w Bacterial Conjunctivitis. Mucopurulent discharge
and conjunctival injection in an adult with conjunctivitis. (Photo
contributor: Lawrence E. Heiskell, MD.)

Pearls

1. Conjunctivitis is a common presentation of the red eye,
and should be considered after more serious causes, such
as acute angle-closure glaucoma (ACQ), iritis, and infec-
tious keratitis, have been ruled out.

2. Red flags include a significantly decreased visual acuity,
ciliary flush, and corneal opacity.

3. Worsening symptoms during topical treatment with
Neosporin or a sulfonamide suggest a contact allergic
reaction.

4. N gonorrhoeae conjunctivitis must be considered in the
sexually active adult with a prominent, thick, copious dis-
charge. Urethritis is usually present.

5. Fluoroquinolones should be prescribed for contact lens
wearers because of concern for Pseudomonas infection in

these patients.
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FIGURE 2.7 w Gonococcal Conjunctivitis. Right eye chemosis,
purulent discharge, and pain in young adult male with urethritis.
(Photo contributor: Catherine Burger, MD.)



VIRALCONJUNCTIVITIS

Clinical Summary

Viral conjunctivitis is a common presentation of the red eye.
Findings are mild and include a thin watery discharge, crust-
ing in the morning, burning or irritation, conjunctival injec-
tion (typically diffuse), and lid edema. The tarsal conjunctiva
may appear bumpy secondary to hyperplastic lymphoid tis-
sue (follicles). Preauricular adenopathy may be present. The
visual acuity is normal. The infection usually begins in one
eye, but both eyes usually become involved due to autoinocu-
lation. There are few to no systemic complaints. Adenovirus
is the most common virus. A point of care test now available
may aid clinicians to avoid empiric antibiotic therapy.

Epidemic keratoconjunctivitis (EKC) 1s a severe and
highly contagious adenovirus infection that also involves the
cornea. Additional features may include foreign body sen-
sation, photophobia, and pseudomembranes overlying the
palpebral conjunctiva. By the eighth day, a painful punctate
keratitis that stains with fluorescein may develop; by the end
of the second week, these are replaced by white macular sub-
epithelial infiltrates located in the central cornea (that no lon-
ger stain). These may cause a decrease in visual acuity, but
eventually resolve spontaneously.

Pharyngoconjunctival fever, usually caused by adenovi-
rus type 3, 1s highly contagious and should be considered if
there 1s associated upper respiratory tract infection and fever.

Management and Disposition

Viral conjunctivitis is self-limited and usually mild. Warm
or cool compresses may be helpful. Careful hand washing by
patient and staff 1s important. Over-the-counter topical anti-
histamines (Naphcon A) may provide symptomatic relief.
The eye irritation and discharge should improve after 5 to
7 days, but may take 2 to 3 weeks for complete resolution ofall
symptoms. Antivirals and antibiotics are ineffective. Patients
with keratitis should follow up with an ophthalmologist.

Pearls

1. A nonspecific adenovirus conjunctivitis will 1mprove
after 5 to 7 days and resolve in 10 to 14 days, but a viru-
lent adenovirus causing EKC will peak in 5 to 7 days and
may last 3 to 4 weeks.

2. Consider and rule out serious causes of red eye (acute
ACQG, iritis).

3. Frequent hand washing and the use of separate linens are
advised for patients and family members.

4. Fastidious hand and equipment hygiene is necessary to
prevent nosocomial transmission, as adenovirus can
be recovered for extended periods of time from these
surfaces.

FIGURE 2.8 w Viral Conjunctivitis. Note the characteristic asymmetric conjunctival injection. Symptoms first developed in the left eye,

with symptoms spreading to the other eye a few days later. A thin watery discharge is also seen. (Photo contributor: Kevin J. Knoop, MD, MS.)
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34 = VIRALCONJUNCTIVITIS(CONTINUED)

Papillae in
conjunctival fornix

FIGURE 2.9 w Epidemic Keratoconjunctivitis (EKC). Diffuse injection of the bulbar conjunctiva is seen in addition to a papillary reaction
of the palpebral conjunctiva—a classic finding in EKC. (Photo contributor: Department of Ophthalmology, Naval Medical Center,
Portsmouth, VA.)

FIGURE 2.10 w Subepithelial Infiltrates (EKC). These usually develop in the second week. (Photo contributor: Katrina C. Santos, MD.)



ALLERGIC CONJUNCTIVITIS

Clinical Summary

Allergic conjunctivitis is a condition whereby airborne aller-
gens precipitate type 1 IgE-mediated hypersensitivity reac-
tions in the conjunctiva. Allergens include pollens, animal
dander, mites, mold, and dust. Approximately 50% of patients
have a personal or family history of allergic conditions such as
atopy, eczema, asthma, and allergic rhinitis.

Itching is the hallmark symptom. Associated clinical fea-
tures include conjunctival injection and edema, burning, dis-
charge (clear, white, or mucopurulent), chemosis, and eyelid
redness and swelling. Small papillae may be seen on the tarsal
conjunctiva.

Vernal conjunctivitis 1s a rare but serious form of allergic
conjunctivitis. The highest incidence is seen in the arid areas of
the Middle East and North Africa secondary to wind and dust
storms. Symptoms are similar to allergic conjunctivitis, but are

i \_3/ Chemosis
R

Follicles

FIGURE 2.11 w Allergic Conjunctivitis. Conjunctival injection,
chemosis, and a follicular response in the inferior palpebral conjunc-
tiva are seen in this patient with allergic conjunctivitis secondary to
cat fur. (Photo contributor: Timothy D. McGuirk, DO.)

more intense. Itching is severe and a vigorous knuckle rubbing is
a typical observation. Giant, raised, pleomorphic papillae (“cob-
blestones”) seen over the upper tarsal plate are pathognomonic.

Management and Disposition

The initial approach is to eliminate the allergen. Avoiding
animal dander, using air conditioners with appropriate fil-
ters, and limiting time outdoors will improve the condition.
Topical tear substitutes are effective to dilute or wash away
the allergen. H1 antihistamine-vasoconstrictor combinations
such as over-the-counter Naphcon A are recommended to
relieve mild itching and redness. For more severe or frequent
attacks, olopatadine, an antihistamine with mast cell stabiliz-
ing properties, is more effective. Mild topical steroids are an
option only after consultation with an ophthalmologist.

Options for vernal conjunctivitis include cromolyn, aspi-
rin, and cold compresses. Topical cyclosporin may be useful
In resistant cases.

Pearls

1. Itchingis the hallmark symptom of allergic conjunctivitis.
2. Itching is not common in nonallergic conjunctivitis.

3. Symptoms are usually bilateral.

4. Naphcon A and olopatadine are effective in treating aller-

gic conjunctivitis.
5. Complications of topical corticosteroid use include glau-
coma, cataract formation, secondary infection, and cor-

neal perforation.

FIGURE 2.12 w Vernal Conjunctivitis. The tarsal conjunctiva dem-
onstrates giant papillae and a cobblestone appearance pathognomonic
for vernal conjunctivitis. (Photo contributor: William Beck, CRA.)
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DACRYOCYSTITIS

Clinical Summary

Dacryocystitis 1s an inflammation of the lacrimal sac, posi-
tioned immediately distal to the canaliculi and proximal to
the nasolacrimal duct. Inflammation 1s usually secondary
to obstruction of the nasolacrimal duct. Clinical findings
include swelling over the lacrimal sac, redness, tearing, eye-
lash matting and crusting, and conjunctival redness. Tears
and mucopurulence may be expressed from the punctum
when pressure is applied over the lacrimal sac. Complications
include conjunctivitis and orbital or preseptal cellulitis.

Up to 20% of normal newborns have a closed nasolacrimal
passage, and 90% spontaneously open within the first 6 months.

Management and Disposition

Ophthalmologic consultation is recommended. The most com-
mon organisms isolated in children are Saureus, Staphylococcus
epidermidis, and a-hemolytic Streptococci. Oral clindamycin
for 7 to 10 days 1s recommended for outpatient management.
Febrile and acutely 1ll patients require IV vancomycin in com-
bination with a third-generation cephalosporin.

Treatment of nasolacrimal duct obstruction is managed
initially with downward lacrimal sac massage (“Crigler”’ massage)
2 to 3 times a day. Unresolved nasolacrimal duct obstruction
requires lacrimal duct probing by the ophthalmologist.

Pearls

1. Nasolacrimal duct obstruction is the most common cause
of persistent tearing and ocular discharge in children.

2. Swelling is localized to the extreme nasal aspect of the
lower lid and may be confused with a hordeolum. Occa-
sionally, conjunctival redness may be present.

3. Dacryocystitis may be confirmed by pressure on the
lacrimal sac and the reflux of tears and purulent material
from the punctum. The lacrimal sac and lacrimal fossa lie
in the inferior medial aspect of the orbit, not on the side
of the nose.

4. Urgent referral should be made for any signs of orbital
cellulitis. These include proptosis, limitation of extraocu-
lar movements, and loss of vision.

FIGURE 2.13 w Dacryocystitis. Swelling and erythema over the medial lower lid and lacrimal sac developed in this 10-year-old patient with
streptococcal pharyngitis. (Photo contributor: Kevin J. Knoop, MD, MS.)
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Clinical Summary

Acute dacryoadenitis typically involves children and young
adults with associated systemic infections such as gonorrhea,
mumps, Epstein-Barr virus, and Staphlyococcus species. Find-
ings are localized to the outer one-third of the upper eyelid
and include fullness or swelling, erythema, and tenderness.
A characteristic “S’-shaped deformity with ptosis of the lid
may be seen. In more advanced cases proptosis, inferonasal
globe displacement, ophthalmoparesis, and diplopia may be
present.

Chronic dacryoadenitis is more common, is seen in older
patients, and is usually due to tumor or associated inflam-
matory disorders such as sarcoidosis, Sjogren syndrome, or
[gG4-related diseases.

Management and Disposition

For acute dacryoadenitis, amoxicillin-clavulanate or IV
ampicillin-sulbactam are used, depending on the severity and
patient’s toxicity. In cases of dacryoadenitis due to mumps
or Epstein-Barr virus, warm compresses are recommended.

FIGURE 2.14

Resolution occurs spontaneously. Patients should return to
the ED for symptoms suggestive of orbital cellulitis such as
decreased ocular motility or proptosis.

Treatment of chronic dacryoadenitis involves treatment
of the underlying disorder.

Nonemergent ophthalmology follow-up is appropriate.

Pearls

1. Swellingislocalized over the lateral one-third ofthe upper
lid and imparts an “S’-shaped curve to the lid margin.

2. Acute dacryoadenitis is usually seen as a complication of
mumps, with (bilateral) parotid swelling.

3. Chronic dacryoadenitis 1s more common, and is seen in
older patients. Malignancy should be considered.

4. IgG4-related disease should be considered in patients
(particularly middle-aged and older men) with bilateral
disease and either salivary gland enlargement or pancre-
atitis of unknown origin.

5. Urgent referral 1s recommended for patients with diplo-
pia, limitation of the extraocular muscles, or reduction of

vision.

Dacryoadenitis. Unilateral localized swelling and chemosis are present laterally secondary to inflammation of the lacrimal

gland. (Used with permission from the American Academy of Ophthalmology. External Disease and Cornea: A Multimedia Collection. San

Francisco, 1994.)
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PTERYGIUM/PINGUECULA

Clinical Summary

Pterygium (Greek, pterygion meaning wing-like) is a benign
proliferation of fibrovascular tissue. It usually originates in
the nasal conjunctiva on the horizontal meridian of the lim-
bus. It progressively encroaches onto the cornea and visual
axis. Its appearance ranges from flat and white to thick, pink
or red, and fibrovascular. Typically, it assumes a triangular
appearance, the apex directed toward the pupil. Predisposing
factors include exposure to ultraviolet light, wind, and dust.
Older individuals living in warmer areas with high levels of
sunlight are more likely to develop pterygia.

Pterygia may be asymptomatic or become inflamed,
causing mild symptoms of irritation and foreign body sen-
sation. Decreased visual acuity may result as the pteryg-
ium encroaches on the visual axis or if the lesion induces
astigmatism.

Pinguecula (Latin, pingueculus meaning fatty) is a com-
mon degenerative lesion of the bulbar conjunctiva, also aris-
ing in the horizontal meridian. It appears as a light brown
or yellow-white amorphous, slightly raised conjunctival tis-
sue adjacent to the limbus. It too may be asymptomatic or
become episodically inflamed; however, it may enlarge and
become a pterygium.

Management and Disposition

Mild disease can be treated with artificial tears or a topical
vasoconstrictor (Naphcon A). In more severe cases, con-
sultation with an ophthalmologist is appropriate regarding

topical steroids and topical nonsteroidal anti-inflammatory
drugs (NSAIDs). Surgical excision by the ophthalmolo-
gist 1s indicated if the pterygium interferes with contact lens
wear, encroaches significantly on the visual axis resulting in
induced astigmatism or opacity, or restricts eye movement.

Pearls

1. Pterygia are more likely than pinguecula to be found on
the nasal conjunctiva and bilateral.

2. Pterygia and pingueculae are found on the horizontal
meridian. Conjunctival neoplasms often occur in axes
other than the horizontal axis.

3. Following surgical excision, recurrence of pterygia is
common.

4. Pterygium-mimics include localized conjunctival neopla-

sia, conjunctivitis, and episcleritis.

FIGURE 2.15 w Pinguecula. A small area of yellowish “heaped
up” conjunctival tissue is seen adjacent to the nasal limbus. (Photo

contributor: Department of Ophthalmology, Naval Medical Center,
Portsmouth, VA.)
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FIGURE 2.16 w Pterygium. Pterygium appears as a raised vascular
triangular area of bulbar conjunctiva that encroaches onto the cor-
nea. (Photo contributors: Top: Rebecca Kasl, MD; Bottom: Andrew
J. Hendershot, MD.)



HORDEOLUM/CHALAZION

Clinical Summary

A hordeolum is a localized abscess involving the glands of
the eyelid. An external hordeolum (stye) involves an eyelash
(cilia) follicle or the tear glands of the lid margin (glands of
Zeis, Moll). An internal hordeolum involves the meibomian
glands. S aureus is the most frequent isolate. Clinical findings
include focal swelling, edema, erythema, and tenderness.

A chalazion i1s a chronic localized inflammation that
results from the obstruction of the meibomian glands. It may
arise from a hordeolum. The lesion may point anteriorly
(toward the skin of the eyelid) or posteriorly (toward the tar-
sal conjunctiva). It may become sufficiently large as to press
on the globe and cause astigmatism. Pain and redness may be
seen early in the course, but these may dissipate over time.

Management and Disposition

Hordeola can be treated with warm compresses. The clinical
course of a hordeolum 1s usually self-limited, with spontane-
ous drainage and resolution in 5 to 7 days. Topical antibiotics
are not helpful. Systemic antibiotics are unnecessary unless
there 1s concurrent preseptal cellulitis. If the mass persists or
is large (distorting vision), ophthalmology referral is recom-
mended for incision and curettage or intralesional corticoste-
roid injection.

! Orbicularis oculi muscle

Meibomian glands

Gland of Moll

Gland of Zeis

FIGURE 2.17 w Eyelid Anatomy. Anatomic structures related to
eyelid pathology.

FIGURE 2.18 w Hordeolum. Focal swelling and erythema at the
lid margin are seen in this hordeolum. (Photo contributor: Frank
Birinyi, MD.)

Frequent warm compresses applied to chalazia expedite
spontaneous drainage. Most chalazia spontaneously clear
after several weeks. Antibiotics are not indicated. Recalcitrant
lesions should be referred to the ophthalmologist for incision
and curettage or glucocorticoid injection.

Pearls

1. Uncomplicated hordeola and chalazia can be treated with
warm compresses, and generally resolve spontaneously.

2. Patients with rosacea or marginal blepharitis (a chronic
low-grade inflammation of the lid margins with crusts
around the lashes) have frequent hordeola.

3. Older patients with recurrent chalazia should be referred
to the ophthalmologist to rule out malignancy.
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FIGURE 2.19 w» Chalazion. This chalazion shows painful nodular
focal swelling and erythema from meibomian cyst formation. (Photo
contributor: Frank Birinyi, MD.)
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FIGURE 2.22 w Ocular Herpes Simplex. This 10-year-old has
recurrent ocular herpes simplex since age 6. Vesicles should not be
mistaken for hordeola. (Photo contributor: Lawrence B. Stack, MD.)

FIGURE 2.20 = Chalazion. Two months of focal pain and swelling
of the lateral upper lid. (Photo contributor: Lawrence B. Stack, MD.)

FIGURE 2.21 w Chalazion. A nontender bipartite chalazion is  FIGURE 2.23 » Blepharitis. The eyelid margins are inflamed and
shown. (Photo contributor: Kevin J. Knoop, MD, MS.) erythematous. (Photo contributor: Kevin J. Knoop, MD, MS))

FIGURE 2.24 » Chalazion. This lower lid chalazion was seen only with lid eversion. (Photo contributor: James Dahle, MD.)



Clinical Summary

Scleritis is painful, destructive, and potentially blinding. The pain
is constant and boring and may radiate to the face and periorbital
region. Associated features include tearing, photophobia, globe
tenderness to palpation, and painful ocular movement.

The conjunctival vessels are injected. The eye itself may
be intensely red with a violaceous or purple hue secondary to
engorgement of the deep vessels of the episclera and scleral
thinning. These deep vessels do not move when the overlying
conjunctiva is moved with a cotton-tipped applicator, nor do
they blanch with topical phenylephrine. On slit-lamp micros-
copy, the episcleral vessels are displaced outward by scleral
edema. Corneal involvement, iritis (with cells and flare in the
anterior chamber), and decreased visual acuity may accom-
pany scleritis. An associated scleritis may occur with severe
infectious keratitis. Primary infectious scleritis is rare. In
either instance, topical and systemic antibiotics are indicated
after appropriate cultures are obtained.

In up to 50% of cases, scleritis is associated with under-
lying autoimmune or infectious systemic disease, rheuma-
toid arthritis the most common. It occurs more frequently in
women and 1n the fourth to sixth decades of life.

Management and Disposition

Ophthalmology consultation is required. Treatment varies
according to underlying disease (if present), and can involve
NSAID therapy, glucocorticoids, and immunosuppressive
medications. Rheumatology consultation by the ophthalmol-
ogist is often required for optimal management in patients

with underlying autoimmune disorders.

Pearls

1. Scleritis 1s associated with a systemic disease in approxi-
mately 50% of cases, most commonly rheumatoid arthritis.

2. Most cases of scleritis involve the anterior portion (anterior
to the insertion of the medial and lateral rectus muscles).

3. Pain is exacerbated with ocular movements because the
extraocular muscles insert into the sclera itself.

4. Anterior uveitis can occur in up to 40% ofpatients because
the uvea 1s immediately adjacent to the sclera.

5. Check intraocular pressure (IOP) to rule out acute ACG
as another cause of painful red eye.

FIGURE 2.25
tion is present. A bluish hue is also seen superiorly due to scleral

Scleritis. A prominent generalized vascular injec-

thinning. These vessels do not move when the overlying conjunctiva

is moved with a cotton-tipped applicator. (Photo contributor: Jeffrey
Goshe, MD.)

FIGURE 2.26
the left eye associated with rheumatoid arthritis. Note dilation of

Scleritis. A 55-year-old female with scleritis of

the deep conjunctival and episcleral vessels and blue hue suggesting
thinning of the sclera temporally. (Used with permission from Brice
Critser, CRA, The University of [owa and EyeRounds.org.)

FIGURE 2.27
by this patient distinguishes this segmental area of erythema from
episcleritis. (Photo contributor: Kevin J. Knoop, MD, MS.)

Sectorial Scleritis. Deep-boring pain experienced
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Clinical Summary

Episcleritis is a common and benign inflammation of the epi-
sclera, typically affecting young and middle-aged adults. Seventy
percent of cases occur in females. The episclera lies just beneath
the bulbar conjunctiva. Its vessels are large, run in a radial direc-
tion, and can be seen beneath the overlying conjunctiva. Epi-
scleral and conjunctival vessels blanch with the use of topical 5%
phenylephrine drops, unlike deep episcleral vessels.

Patients may complain of foreign body sensation, mild
tenderness, irritation, mild photophobia, and excessive lacri-
mation. Pain is unusual but can occur, particularly in chronic
cases. One-half of cases are bilateral. Eye findings are notable
for a localized pink or bright red conjunctival injection, with
involvement of the vessels in the superficial episcleral vascular
plexus. Visual acuity is normal.

Episcleritis 1s usually an isolated condition, though it
may be associated with a number of systemic diseases, includ-
ing rheumatoid arthritis, inflammatory bowel disease, lupus,
and vasculitis.

Management and Disposition

For many patients, the condition is self-limited and will
resolve within 3 weeks, with or without treatment. For mild
cases, use over-the-counter artificial tears. For those with
recurrent or recalcitrant lesions, referral to the ophthalmolo-
gist 1s indicated.

Pearls

1. It 1s important to differentiate episcleritis from sight-
threatening scleritis. Episcleritis presents with only mild
pain and bright red episcleral vessels, which will blanch
with topical phenylephrine.

2. Conjunctivitis is a more common cause of red eye, and
symptoms usually include morning crusting. Injection
that is localized rather than diffuse 1s more likely to be

episcleritis.

FIGURE 2.28
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Episcleritis. A localized area of hyperemia is seen involving the temporal sclera. (Photo contributor: Robert Trieff, MD.)



ACUTE ANGLE-CLOSURE GLAUCOMA

Clinical Summary

Acute angle-closure glaucoma (ACQG) is secondary to nar-
rowing or closure of the anterior chamber angle, resulting in
increased IOP, with subsequent damage to the optic nerve.
Normally, aqueous humor drains out of the anterior chamber
via Schlemm canal in the anterior chamber angle. In ACG,
this flow 1s impeded, and the IOP rises from a normal range
of 10to 21 mm Hgto 50 mm Hg or higher.

ACG presents as an acutely inflamed eye. Nausea and
vomiting are common and may be the presenting complaints.
Eye pain and headache vary in severity. As the IOP reaches
the 50 to 60 mm Hg range, fluid is forced into the cornea,
resulting in corneal edema. Patients report blurred vision
and rainbow-colored halos around lights. Clinical findings
include tearing, perilimbal injection (“ciliary flush”), a cloudy
(“steamy”) cornea, a nonreactive mid-dilated pupil, ante-
rior chamber inflammation, and an increased IOP. Using a
penlight or slit-lamp microscopy, the anterior chamber may
appear shallow.

Management and Disposition

ACG i1s an emergency that requires ophthalmology consulta-
tion, and treatment 1s directed at reducing the IOP. Aqueous
outflow is increased by topical myotics (pilocarpine) that pull
the peripheral iris taut away from the anterior chamber angle.
Decreased production of aqueous is accomplished with topi-
cal B-blockers (timolol), an a-adrenergic agonist (apracloni-
dine), or a carbonic anhydrase inhibitor (acetazolamide or
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FIGURE 2.29 w Acute Angle-Closure Glaucoma. The cornea is
edematous, manifest by the indistinctness of the iris markings and

the irregular corneal light reflex. Conjunctival hyperemia is also
present. (Photo contributor: Kevin J. Knoop, MD, MS))

methazolamide systemically, dorzolamide topically). Osmotic
agents reduce the aqueous volume within the eye and include
glycerol, oral isosorbide, and IV mannitol. Latanoprost, a
prostaglandin derivative, increases aqueous outflow through
nontrabecular meshwork pathways.

The definitive treatment of ACG is laser peripheral iri-
dectomy, done usually after the IOP normalizes.

Pearls

1. Vision loss and blindness can occur during the course of
the attack (hours to days). ACG is a true ophthalmologic
emergency.

2. Medicines with anticholinergic effects are capable of
inducing pupillary dilation which might provoke an angle-
closure attack. These include over-the-counter deconges-
tants, motion sickness medications, antipsychotics, and
antidepressants.

3. ACG often occurs in the evening, when lower light levels
cause mydriasis.

4. ACG patients may easily be misdiagnosed initially as hav-
ing a migraine headache or a CNS catastrophe because
they may present with severe headache and vomiting.

5. The elevated IOP in acute ACG can be reduced pharma-
cologically by three mechanisms: first, by opening the
closed angle with myotics; second, by reducing aqueous
formation with B-blockers, a-agonists, or carbonic anhy-
drase inhibitors; and third, by reducing the aqueous vol-
ume within the eye by osmotic agents.
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FIGURE 2.30 m Acute Angle-Closure Glaucoma. Note the cloudy
or “steamy” appearance of the cornea and the midposition pupil

Conjunctival hyperemia is not as evident. (Photo contributor: Gary
Tanner, MD.)
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44 = ACUTE ANGLE-CLOSURE GLAUCOMA (CONTINUED)
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FIGURE 2.31 = Penlight Test. A penlight, held laterally and directed nasally, projects a shadow on the nasal side of an iris with a shallow
anterior chamber. This patient presented with acute angle-closure glaucoma. (Photo contributor: Alan B. Storrow, MD.)
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FIGURE 2.32 & Iris Bombé. (A) A physiologic block normally occurs where the posterior surface of the iris touches the lens. (B) When
this block is increased, the iris as a result bows forward (iris bomb¢) and the angle is narrowed and pressure increases. (C) As pressure
increases, the angle becomes blocked.



ANTERIOR UVEITIS (IRITIS)

Clinical Summary

The uvea is the middle layer of the eye. Its anterior por-
tion includes the iris and ciliary body; the posterior portion
includes the choroid. Inflammation of the anterior por-
tion 1s called anterior uveitis or iritis. It is often idiopathic,
but approximately half of cases are associated with systemic
disease. These include mmflammatory disorders (rheumatoid
arthritis, Behget disease, sarcoid), HLA-B27-associated con-
ditions (ankylosing spondylitis, inflammatory bowel disease,
Reiter syndrome), and infectious causes (zoster, tuberculosis,
toxoplasmosis, AIDS).

Clinical features include conjunctival hyperemia, hyper-
emic perilimbal vessels (“ciliary flush™), miosis, decreased
visual acuity, photophobia, tearing, and pain. The slit-lamp
may demonstrate a hypopyon, cells, flare, and keratic pre-
cipitates. Keratic precipitates are agglutinated inflammatory
cells adherent to the posterior corneal endothelium. These
precipitates appear either as fine gray-white deposits or as a
large, flat, greasy-looking area (“mutton fat”). The IOP may
be decreased due to decreased aqueous production by the
inflamed ciliary body, or increased secondary to inflamma-
tory debris within the trabeculae of the anterior chamber
angle obstructing outflow.

Management and Disposition

The patient’s history forms the basis for the evaluation and
laboratory testing. The history should focus on rheumatic
illness, dermatologic problems, bowel disease, infectious
exposures, and sexual history. Treatment of the uveitis is non-
specific. Topical cycloplegics and corticosteroids may be pre-
scribed in conjunction with the ophthalmologist. Antibiotics
are not usually prescribed.

Pearls

1. Iritis 1s usually associated with a miotic pupil, pain, and
redness primarily at the limbus (‘ciliary flush”).

2. When uveittis 1s associated with a systemic disorder, the
associated condition is usually evident. Common excep-
tions include sarcoidosis and syphilis.

3. In patients with uveitis of unknown etiology, a chest x-ray
looking for sarcoidosis and serologic testing for syphilis
are reasonable.

4. Visual loss may occur with uveitis.

5. Topical analgesics do not significantly ameliorate the pain
of anterior uveitis.

6. Consider sympathetic ophthalmia with unexplained uve-
itis and a history of eye trauma.

o

FIGURE 2.33 » Anterior Uveitis. Atraumatic left eye pain, photophobia, and limbal injection, in a middle-aged male with inflammatory
bowel disease. Miosis is also present, a hallmark of uveitis. (Photo contributor: Lawrence B. Stack, MD.)
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FIGURE 2.34
and perilimbal hyperemia (‘“ciliary flush”) are seen in this patient

Anterior Uveitis. Marked conjunctival injection

with recurrent iritis. (Photo contributor: Frank Birinyi, MD.)

FIGURE 2.35 = Hypopyon. A thin layering of white blood cells is

present in the inferior anterior chamber. (Used with permission from

Brice Critser, CRA, The University of lowa and EyeRounds.org.)

FIGURE 2.36
chamber are a sign of inflammation or bleeding and appear simi-

Anterior Chamber Cells. Cells in the anterior

lar to particles of dust in a sunbeam. They are best seen with a nar-
row slit-lamp beam directed obliquely across the anterior chamber.
(Used with permission from Spalton DJ, Hitchings RA, Hunter PA
(eds). Atlas of Clinical Ophthalmology. 2nd ed. London, UK:
Mosby-Wolfe Limited; 1994.)

A

FIGURE 2.38

FIGURE 2.37
chamber represents an elevated concentration of plasma proteins

Anterior Chamber Flare. Flare in the anterior

from inflamed, leaking intraocular blood vessels. Flare seen in a slit-
lamp beam appears similar to a car headlight cutting through the
fog. (Used with permission from Spalton DJ, Hitchings RA, Hunter
PA (eds). Atlas of Clinical Ophthalmology. London, UK: Mosby-Wolfe
Limited; 1984.)

Keratic Precipitates. Deposits of cells on the endothelial layer of the cornea are seen in these photographs with a slit-lamp

beam (A), and under diffuse light (B). (Used with permission from Brice Critser, CRA, The University of lowa and EyeRounds.org.)



SYMPATHETIC OPHTHALMIA

Clinical Summary

This rare disorder presents as an insidious or acute anterior
uveitis of both eyes (exciting and sympathizing eye) after
recent or remote trauma to the exciting eye. The initial injury
is usually from prior penetrating eye trauma with delayed
wound closure or, less commonly, from prior eye surgery.

The disease 1s thought to be an autoimmune inflamma-
tory response against choroidal melanocytes released due
to trauma. It may develop rapidly or insidiously, presenting
from days to years after the inciting traumatic event. Most
cases develop within 1 year.

Earliest symptoms include eye floaters and loss of accom-
modation. The disease may progress to severe uveitis with
redness, pain, and photophobia in the sympathizing, nonin-
jured eye.

Classically, there 1s a granulomatous anterior chamber
reaction with mutton-fat keratic precipitates seen on the cor-
neal endothelium.

Management and Disposition

Diagnosis is suspected clinically. Consider other causes of
granulomatous uveitis such as sarcoidosis, tuberculosis, and
syphilis. Consult ophthalmology for management, which may
include topical steroids, evisceration, or enucleation ofthe eye
with prior trauma.

Pearls

1. Consider sympathetic ophthalmia with unexplained uve-
itis and a history of penetrating eye trauma.

2. Solicit a history of eye trauma or prior eye surgery when
evaluating eye pain, blurred vision, and redness.

3. Early intervention can be sight saving.

FIGURE 2.39 » Sympathetic Ophthalmia. This patient with prior ocular trauma (untreated globe rupture) OS presented with pain and
redness OD, thought to be due to sympathetic ophthalmia. OS enucleation and treatment with steroids resolved condition. (Photo contribu-

tor: R. Jason Thurman, MD.)
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ANISOCORIA

Clinical Summary

Anisocoria is a disparity of pupil size. To determine the abnor-
mal pupil, compare pupil sizesin light and dark. It isaccentuated
in the paretic muscle. If the iris sphincter (or its innervation) is
involved, the anisocoria will be increased in bright light. If the
ir1s dilator muscle (or its innervation) is affected, it will be more
pronounced in darkness. Up to 20% of normal individuals have
physiologic anisocoria of 1 to 2 mm.

Other causes of anisocoria with an abnormally large pupil
include mydriatic drops, contamination from a scopolamine
patch, an Adie pupil, and ocular trauma with iris sphincter
damage. A dilated pupil due to anticholinergic agents (eg,
atropine) does not react to light, although a dilated pupil due
to sympathomimetics still has some response.

An abnormally small pupil may be secondary to Horner
syndrome, chronic Adie pupil (8 weeks or more after the
event), iritis, and eye drops (pilocarpine). Miosis second-
ary to pupillary sphincter muscle spasm may be transiently
observed after ocular trauma, followed by mydriasis.

Management and Disposition

Evaluation 1s dependent on clinical presentation. A patient with
the acute onset of third-nerve palsy with associated headache or
trauma should be evaluated as a neurosurgical emergency.
Pilocarpine may be helpful to differentiate the etiology
of pupil dilation. With low concentrations (0.125%), an Adie

pupil will constrict more than the unaffected eye secondary
to denervation supersensitivity. With higher concentrations
(1%), a pupil that fails to constrict is most likely secondary
to topical anticholinergic mydriatics (scopolamine, atropine,
or cyclopentolate). Unlike the mydriasis seen with intracra-
nial pathology, pharmacologic mydriasis 1s not associated
with pain, ptosis, or diplopia. Other pathology within the iris
sphincter muscle that prevents constriction to 1% pilocarpine
includes iris muscle trauma and synechiae.

Pearls

1. A patient with a dilated pupil, ptosis, and abnormal extra-
ocular movements should be evaluated emergently for an
aneurysm or expanding supratentorial mass with tento-
rial herniation.

2. With physiologic anisocoria, the pupil size disparity is
the same 1n light and dark, and there are no other ocular
findings.

3. Adriverslicense or ID badge may be helpful to document
a preexisting anisocoria.

4. Some brands of eye make-up contain belladonna alka-
loids which can cause mydriasis.

5.  An Adie pupil initially 1s dilated, but may become miotic
over time. It is a benign condition that affects young
adults, women more often than men, and 1s associated

with decreased reflexes.

FIGURE 2.40 w Posttraumatic Anisocoria. Marked chronic anisocoria secondary to prior trauma as a child. (Photo contributor: R. Jason

Thurman, MD.)

43



HERPESZOSTER OPHTHALMICUS

Clinical Summary

Reactivation of endogenous latent varicella-zoster virus
within the trigeminal ganglion with neuronal spread through
the ophthalmic branch results in crops of grouped vesicles on
the forehead and periocularly.

Patients typically present with periocular rash and an
injected eye, along with a watery discharge. The most com-
mon corneal lesion is punctate epithelial keratitis, in which
the cornea has a ground-glass appearance because of stro-
mal edema. Pseudodendrites, also very common, form from
mucous deposition, are usually peripheral, and stain moderate
to poorly with fluorescein. These may be differentiated from
the dendrites of herpes simplex in that the pseudodendrites
lack the rounded terminal bulbs at the end of the branches,
and are broader and more plaquelike. Anterior stromal infil-
trates may be seen in the second or third week after the acute
infection. Follicles (hyperplastic lymphoid tissue that appears
as gray or white lobular elevations, particularly in the inferior
cul-de-sac) and regional adenopathy may or may not be present.
Iritis 1s seen in approximately 40% of patients.

Management and Disposition

Treat patients with epithelial defects with topical broad-spec-
trum antibiotics to prevent secondary infection. Initiate oral
antivirals within 72 hours of onset, and treat for 7 to 10 days.
Use cycloplegics if an iritis 1s present. Artificial tears or oint-
ment may be helpful and narcotic analgesics may be required.
Ophthalmologic consultation is indicated.

Pearls

1. Ocular complications may follow the rash by many months
to years. These complications have a highly variable presen-
tation that can mimic almost any ophthalmic condition.

2. Recurrence 1s more common in the immunocompro-
mised host.

3. Perform a careful eye exam with corneal staining. Nearly
two-thirds of patients will develop ocular lesions.

4. Corneal hypesthesia and the appearance of dendrites with
fluorescein staining are seen in both herpes zoster oph-
thalmicus and herpes simplex keratitis.

5. Patients with skin lesions on the tip of the nose (Hutchinson
sign) are at high risk for ocular involvement. However, the
eye may be involved without a nasal lesion.

FIGURE 2.41 w Herpes Zoster Ophthalmicus. A vesicular rash
in the distribution of the ophthalmic division (V1) of the trigemi-
nal nerve is seen. The presence of the lesion near the tip of the nose
(Hutchinson sign) increases the risk of ocular involvement. (Photo
contributor: Lawrence B. Stack, MD.)

FIGURE 2.42 m Herpes Zoster Ophthalmicus. A large circular
dendrite 1s seen in this patient with ocular involvement from HZV.
(Photo contributor: Alexandra Bingnear, RN.)
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Clinical Summary

Ocular herpetic disease may be neonatal, primary, or recur-
rent. Neonatal disease occurs secondary to passage through
an infected birth canal, and is usually HSV type 2. Primary
ocular herpes may present as a blepharitis (grouped eyelid
vesicles on an erythematous base), conjunctivitis, or kerato-
conjunctivitis. Patients with keratoconjunctivitis commonly
note pain, irritation, foreign body sensation, redness, photo-
phobia, tearing, and occasionally decreased visual acuity. Fol-
licles and preauricular adenopathy may be present. Initially,
the keratitis 1s diffuse and punctate, but after 24 hours, fluo-
rescein demonstrates either serpiginous ulcers or multiple
diffuse epithelial defects. True dendritic ulcers are rarely seen
in primary disease.

Most ocular herpetic infections are manifestations of

recurrent disease rather than a primary ocular infection.
These may be triggered by ultraviolet laser treatment, topi-
cal ocular medications (B-blockers, prostaglandins), and
immunosuppression (especially ophthalmic topical gluco-
corticoids). Recurrent disease most commonly presents as
keratoconjunctivitis with a watery discharge, conjunctival
injection, irritation, blurred vision, and preauricular lymph
node involvement. Corneal involvement initially is punctate,
but evolves into a dendritic keratitis. The linear branches
classically end in bead-like extensions called terminal bulbs.
Fluorescein dye demonstrates primarily the corneal defect;
the terminal bulbs are best seen with rose stain. In addition
to the dendritic pattern, fluorescein stain may instead take on
a geographic or ameboid shape, secondary to widening of the
dendrite. Most patients (80%) with herpes simplex keratitis
have decreased or absent corneal sensation in the area of the
dendrite or geographic ulceration. Deeper corneal stromal
inflammation may also occur (disciform keratitis). Recurrent
disease can also present with iritis or with blepharitis, with
vesicles grouped in focal clusters.
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FIGURE 2.43 @ Ocular Herpes Simplex. This 18-year-old has a his-
tory of ocular herpes simplex since childhood. Grouped vesicles on an

erythematous base with periorbital erythema are seen. Honey-colored

crusts suggest secondary impetigo. (Photo contributor: Lawrence B.
Stack, MD.)

FIGURE 2.44
of unstained dendritic lesions. (Photo contributor: Lawrence B.
Stack, MD.)

Herpes Simplex Keratitis. A slit-lamp view

FIGURE 2.45
dendritic lesions under white light. (Used with permission from The

Herpes Simplex Keratitis. A slit-lamp view of

University of lowa and EyeRounds.org.)
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Management and Disposition

There i1s a high association in neonatal ocular herpes infec-
tions between ocular HSV disease and serious systemic or
neurologic infection, and an emergency pediatric or infec-
tious disease consult is necessary. IV acyclovir 1s indicated,
and the ocular disease itself may be treated with topical anti-
virals (idoxuridine, vidarabine, trifluorothymidine). Other
sexually transmitted diseases such as chlamydia or gonorrhea
should be explored.

Treatment of those with primary ocular herpes (beyond
the neonatal period) presenting as blepharitis or periocular
dermatitis consists of good local hygiene and a prophylactic
topical antiviral such as trifluorothymidine or idoxuridine
ointment. Patients with corneal involvement should addi-
tionally receive topical antibiotics to prevent secondary bac-
terial infection.

In those with recurrent disease, topical antivirals (triflu-
ridine, ganciclovir, acyclovir, vidarabine) are effective, as is
oral acyclovir. If the cornea 1s involved, trifluorothymidine
and topical antibiotics are added. Ophthalmology consulta-
tion is required in patients with ocular HSV disease. Episodes
of recurrent stromal disease may be limited by the long-term
use of low-dose oral antivirals.

Pearls

1. Most ocular HSV infections are manifestations of recur-
rent disease.

2. Corneal disease is the most prevalent form of ocular HSV
disease.

3. Oral antivirals are now frequently used for keratitis
because of their convenience, although topical optical
antivirals are equally effective.

4. HSV dendrites, when stained with fluorescein, appear as
branching lesions with terminal bulbs.

5. Corneal hypesthesia may be easily overlooked in the ini-
tial evaluation of ared eye. If a topical anesthetic has been
given, a reexamination 1 hour later is helpful for evaluat-
ing hypesthesia.

FIGURE 2.46
seen in Fig. 2.45 after fluorescein staining. (Used with permission
from The University of lowa and EyeRounds.org.)

Herpes Simplex Keratitis. Epithelial dendrites

FIGURE 2.47
rose bengal (right) stains demonstrate characteristic dendritic pat-

Herpes Simplex Keratitis. Fluorescein (left) and

terns. Whereas fluorescein staining is used to detect epithelial defects,
rose bengal staining additionally demonstrates degenerating or dead
epithelial cells and 1s particularly good for demonstrating the club-
shaped terminal bulbs at the end of each branch. (Used with permis-
sion from the American Academy of Ophthalmology. External Disease
and Cornea: A Multimedia Collection. San Francisco; 1994.)



Clinical Summary

A corneal ulcer is an inflammatory and ulcerative keratitis.
Common infectious etiologies include bacteria (Staphylococ-
cus, Streptococcus, Pseudomonas) and viruses (herpes simplex,
adenovirus). Bacterial corneal ulcers are commonly associ-
ated with extended-wear contact lenses. Rare causes of cor-
neal ulcers include fungal infections and Acanthamoeba, a
ubiquitous protozoan associated with contaminated contact
lens solutions. Fungal infections may also arise from trauma
involving vegetable matter such as a tree branch. Acantham-
oeba infections may also occur from swimming in lakes, espe-
cially while wearing contact lenses.

Patients present with pain, photophobia, decreased
vision, discharge, and a foreign body sensation. Ocular find-
ings include a corneal infiltrate, typically a round white spot,
with conjunctival hyperemia, meiosis, and chemosis. Slit-
lamp biomicroscopy may demonstrate an epithelial defect
with fluorescein uptake. Anterior chamber findings can
include cells and flare, keratic precipitates, and a hypopyon.

Management and Disposition

Corneal ulcers are an ophthalmologic emergency requiring
emergent ophthalmology consultation. Stains and cultures
should be obtained as expeditiously as possible. Intensive
topical treatment using fortified antibiotics 1s the most effec-
tive treatment route, initially given every 30 to 60 minutes.
For mild cases, a single fluoroquinolone agent may suffice.
For more severe cases, dual therapy using a cephalosporin
or vancomycin combined with an aminoglycoside is recom-
mended. Clinical improvement is usually noted after 2 to 3 days.
Systemic antibiotics are used in cases where the sclera is
involved (Pseudomonas) or if there is a high risk of concur-
rent systemic disease (Neisseria, Haemophilus). Cycloplegics
are recommended if there is an accompanying iritis. Steroids
and eye patching are contraindicated. A contact lens wearer
must discontinue contact lens wear.

Pearls

1. A corneal ulcer is an ophthalmologic emergency.

2. Extended-wear contact lens use is a risk factor for corneal
ulcer.

3. Pseudomonas aeruginosa, associated with thick yellow-
green or blue-green mucopurulent tenacious exudate, is
capable of destroying the cornea within 6 to 12 hours.
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4. Acanthamoeba should be suspected in contact lens wear-
ers with contaminated lens solutions or who swim wear-
ing their contact lens. Classically, these patients have pain
out of proportion to their clinical findings.

5. Infectious ulcers tend to develop centrally, away from the

vascular supply and immune system of the limbus.

FIGURE 2.48
position near the limbus is seen. This location is atypical for a bacte-

Corneal Ulcer. An elliptical ulcer at 5-o’clock

rial ulcer. The patient presented with painful red eyes and normal
uncorrected vision, but wore cosmetic soft contact lenses. Bilateral
corneal ulcers were diagnosed, which cleared after treatment with
topical ciprofloxacin. Note that the ciliary flush seen in the nasal por-
tion of the limbus is not to be mistaken for conjunctivitis. (Photo
contributor: Kevin J. Knoop, MD, MS))

FIGURE 2.49
trate is seen in the central visual axis. (Photo contributor: Kevin J.
Knoop, MD, MS.))

Corneal Ulcer. A faint white circular corneal infil-
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FIGURE 2.50 = Corneal Ulcer. A small circular corneal infiltrate is seen adjacent to the white flash photography reflection. Diffuse con-
junctival hyperemia with a nasal ciliary flush is seen. (Photo contributor: Lawrence B. Stack, MD.)

FIGURE 2.51 w Corneal Ulcer with Hypopyon. A hypopyon has developed from a corneal ulcer seen near the visual axis. The conjunctiva
is inflamed and a ciliary flush is present. (Photo contributor: R. Jason Thurman, MD.)
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FIGURE 2.52 w Corneal Ulcer. Diminished visual acuity and pain ~ FIGURE 2.53 @ Corneal Ulcer. Fluorescein stain uptake of the
due to the corneal ulcer just superior to the visual axis contributed  corneal ulcer just above the visual axis and the corneal abrasion of
to his MVC and airbag deployment, causing a large corneal abrasion  the inferior third of the corneal surface due to airbag deployment.
of the inferior third of the cornea. (Photo contributor: Lawrence B.  (Photo contributor: Lawrence B. Stack, MD.)

Stack, MD.)

FIGURE 2.55 m Corneal Ulcer with Hypopyon. A middle-aged
FIGURE 2.54 w Corneal Ulcer. A large oval opaque corneal ulcer  female accidentally splashed dishwashing detergent in her eye one week
1s seen at 8-o’clock position toward the limbus in a contact-lens  prior to ED visit. A large inferior corneal ulcer, with corneal edema and
wearing patient. (Photo contributor: Lawrence B. Stack, MD.) hypopyon, is seen. (Photo contributor: Eugene Eiland, MD.)



Clinical Summary

Pupil size is controlled in the midbrain, from which efferent
nerves travel to both pupils resulting in symmetric pupils,
even with a unilateral light stimulus. The perception of the
light stimulus, however, may be decreased by disease within
anterior visual structures such as the retina, optic nerve, chiasm,
optic tract, and midbrain pathways. With diminished affer-
ent stimulation, less light is “perceived,” and pupil contrac-
tion diminishes (ie, dilates) as a result. In this situation, the
affected side 1s said to demonstrate an afferent pupillary
defect (APD), and the pupil is called a Marcus Gunn pupil.

A Marcus Gunn pupil is best appreciated by the swinging
flashlight test, which discloses differences in afferent stimuli
between the two eyes. A flashlight is directed onto one pupil
and then the other. The normal response i1s a prompt con-
striction. (Generally, this 1s followed by a slight “release’ dila-
tion.) During the brief interval required to move the light
from one to the other eye, both pupils begin to dilate. Thus,
under normal circumstances, when the light reaches the sec-
ond eye, reflex constriction again occurs. With a diseased eye
or pathway, the diseased side perceives less light and the mid-
brain therefore sets the pupil size to be larger, and as a result
the pupils dilate (or continue to dilate following the “release”
dilation).

Although sensitive, the swinging flashlight test 1s not
specific, since the pathology may be anywhere in the visual
pathway from the retina to the midbrain. The test cannot dis-
tinguish between unilateral afferent disease and asymmetric
bilateral disease. Typically, a positive finding indicates optic
nerve disease such as ischemic optic neuropathy, optic neu-
ritis (including that seen with multiple sclerosis), retrobulbar
optic neuritis, and glaucoma.

Management and Disposition

The finding of a Marcus Gunn pupil is nonspecific. A fundo-
scopic exam may show occlusion of the central retinal vein or
central retinal artery, or a dense hemorrhage in the vitreous.
Otherwise, a neurologic evaluation (history, physical exami-
nation, and CT scan) is important to assess for treatable con-
ditions. In the absence of gross ocular or neurologic disease, a
clinically stable patient may be discharged from the ED with
ophthalmology follow-up.

Pearls

1. An APD does not cause anisocoria because any change in
light input results in a bilaterally symmetric output from
the midbrain.

2. In the swinging flashlight test, both pupils will dilate
when the flashlight moves from the normal pupil to the
Marcus Gunn pupil, since pupil size 1s centrally mediated
in the midbrain.

3. Bilaterally symmetric disease produces no APD, since
the basis for the swinging flashlight test 1s asymmetry of
disease.

4. A dense vitreous hemorrhage 1s capable of producing a
mild defect. Lesser ocular pathology such as branch
retinal vein or artery occlusion or a cataract is unlikely to
produce a clinically detectable APD.

5. Dim room illumination may be helpful when perform-
ing the swinging flashlight test. The patient should focus
on an object 15 feet away to avoid the pupil constriction
normally seen with accommodation.
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tion of an afferent pupillary defect (APD) due to neurologic lesion in
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the anterior visual pathway.
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FIGURE 2.57 w Marcus Gunn Pupil. These photographs demonstrate an afferent pupillary defect of the left pupil. When the light shines
in the affected left eye, the pupils are less constricted than when the light shines in the right eye. Thus, when the light is swung from the right
pupil to the left, the pupils appear to dilate. The anisocoria here is subtle. (Photo contributor: Frank Birinyi, MD.)



HORNER SYNDROME

Clinical Summary

Horner syndrome (miosis, ptosis, and anhidrosis) is second-
aryto loss of ocular sympathetic innervation. Ptosis is less than
2 mm, the result of paralysis of Miiller muscle, innervated by
the sympathetic pathway. Anhidrosis is often not apparent to
patients or clinicians. A pupillary finding specific in Horner
syndrome i1s dilation lag. Because the dilator muscle is weak,
the pupil dilates more slowly than the normal pupil.

This loss of ocular sympathetic innervation can be pro-
duced by a lesion anywhere along a three-neuron sympathetic
pathway, from the hypothalamus down through the brain
stem to the cervical cord, in the apex of the chest, along the
carotid sheath, and in the cavernous sinus or orbit. Isolated
Horner syndrome presenting with head or neck pain suggests
an internal carotid artery dissection.

Management and Disposition

Associated signs and symptoms help direct the ED workup.
A patient with cranial nerve abnormalities requires CT or

MRI imaging and admission. In the setting of cervical spine
trauma, neck immobilization and appropriate imaging stud-
ies are instituted. Consider carotid artery dissection in neck
pain without trauma.

Pearls

1. Classic signs of a Horner syndrome include meiosis and
mild ptosis. Anhidrosis is less readily appreciated, and
occurs with first- or second-order lesions only.

2. Miosis and dilation lag are accentuated in a darkened
room.

3. A Pancoast tumor usually is caused by bronchogenic
carcinoma and may present, as its presenting sign, as a
Horner syndrome.

4. Cluster headaches, with autonomic sympathetic sys-
tem dysfunction, are capable of producing an ipsilateral
Horner syndrome.

5. Ipsilateral extraocular paresis, especially a sixth-nerve
palsy, without other brainstem signs localizes pathology
to within the cavernous sinus.

FIGURE 2.58 w Horner Syndrome. Unilateral meiosis and ptosis are seen in this patient with Horner syndrome and sarcoma metastatic to

the spine. (Photo contributor: Frank Birinyi, MD.)
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Clinical Summary

The third cranial nerve innervates all the extraocular muscles
except the lateral rectus and superior oblique (LR6, SO4). It
also controls the levator palpebrae muscle and supplies para-
sympathetics to the pupillary constrictor and ciliary muscles.
Therefore, the clinical examination 1s notable for a dilated and
unreactive pupil, limited extraocular movements, and ptosis.
The eye rests in a position of abduction because of unopposed
action of the lateral rectus.

Third-nerve dysfunction can result from lesions any-
where along its path from the oculomotor nucleus in the mid-
brain, within the subarachnoid space, traversing the cavernous
sinus, and terminating in the extraocular muscles within the
orbit. Contralateral hemiparesis suggests brainstem involve-
ment (Weber syndrome). Pathology within the subarachnoid
space causing a third-nerve palsy includes compression of the
nerve by a posterior communicating artery aneurysm, uncal
herniation, or compressive neoplasm.

Pathology within the cavernous sinus causing a third-
nerve palsy includes carotid artery aneurysm, cavernous
sinus thrombosis, and carotid-cavernous fistula. Third-nerve
lesions here are often accompanied by lesions involving the
fourth, fifth (ophthalmic branch), and sixth cranial nerves.
Orbaital pathology such as inflammation, trauma, or neoplasm
should be suspected when orbital findings such as chemosis,
conjunctival injection, or proptosis are seen.

Isolated third-nerve palsies (“pupil-sparing”) are usually
caused by microvascular ischemia. Diabetes, hypertension,
and advanced age are risk factors. These typically present with
intact pupillary function probably because of the superficial
location of the pupillomotor fibers.

58

Management and Disposition

In patients with brainstem involvement, CT or MRI is indi-
cated. Associated fever, headache, and altered consciousness
should prompt CT scanning and subsequent spinal tap. MRI
with gadolinium is preferred for evaluation of the cavernous
sinus, and CT scanning is recommended for suspected orbital
pathology.

Of particular concern is the sudden onset of third-nerve
palsy accompanied by a “thunderclap” headache, stiff neck,
and depressed level of consciousness. Even those with “pupil-
sparing” should be evaluated as a neurosurgical emergency
with emergent neuroimaging to evaluate for aneurysm and
uncal herniation. If subarachnoid hemorrhage 1s not found
and suspicion of aneurysmal leak remains high, a lumbar
puncture should be considered.

In the setting of head trauma and oculomotor palsy,
the workup should proceed expeditiously, with measures to
reduce intracranial pressure.

Pearls

1. Patients with the abrupt onset of a “thunderclap” head-
ache and third-nerve palsy require immediate evaluation
for an aneurysm. The posterior communicating artery is
a common site.

2. In patients over 50 with third-nerve palsies whose pupil
is unaffected (“pupil-sparing”), the etiology 1s usually
hypertensive or diabetic vascular disease.

3. Mild or moderate pain is common in ischemic lesions.

4. Third-nerve palsy is unlikely to cause 1solated mydriasis.
Other etiologies such as tonic pupil, iris sphincter dam-
age, and pharmacologic mydriasis are more likely.

5. Eighty percent of carotid-cavernous fistulas result from
trauma, and may present weeks after minor trauma. Find-
ings include an ocular bruit, pain, pulsatile exophthalmos,
and chemosis.
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FIGURE 2.59 w Third-Nerve Palsy. This composite shows the defects of a left third cranial nerve palsy. Conjugate eye movement is present
only when the affected eye gazes laterally to the affected side (intact lateral rectus). When gaze 1s directly ahead, exotropia is seen secondary
to the unopposed lateral rectus muscle of the affected side. (Photo contributor: Frank Birinyi, MD.)

FIGURE 2.60 w Isolated Third-Nerve Palsy. This 60-year-old woman with diabetes mellitus presents with an 1solated third-nerve palsy on
the right. She 1s attempting to look lefiward. Her symptoms began as an isolated pain above her right orbit 10 days prior at which time her
double vision with leftiward gaze began. (Photo contributor: Lawrence B. Stack, MD.)



SIXTH-NERVE PALSY

Clinical Summary 3. A sixth-nerve palsy associated with a Horner is usually

localized to the cavernous sinus, since sympathetic fibers,

The abducens nerve innervates the lateral rectus muscle and is as they traverse from the internal carotid artery to the

the most common single muscle palsy, causing loss of abduc- oculomotor nerve, may briefly accompany the abducens

tion and resultant horizontal diplopia, worse in 1psilateral

nerve.

gaze. Associated findings are dependent on the location of
the lesion. Within the pons, involvement of the corticospinal
tract results in contralateral hemiparesis. The abducens has
the longest intracranial course of any nerve, and therefore is
vulnerable to stretching or compression secondary to elevated
intracranial pressure, trauma, neurosurgical manipulation,
and cervical traction. Also, any meningeal process (infec-
tious, inflammatory, or neoplastic) can affect this portion of
the sixth nerve. Aneurysmal compression 1s uncommon.

Prior to entering the cavernous sinus, the nerve crosses
the petrous portion of the temporal bone. Trauma with tem-
poral bone fracture can result in a combination of sixth- and
seventh-nerve palsies. Cavernous sinus pathology is sug-
gested by the involvement of the internal carotid artery,
venous drainage of the eye and orbit, trochlear and oculo-
motor nerves, the first division of the trigeminal nerve, and
the ocular sympathetics. Microvascular changes secondary to
diabetes, hypertension, and giant cell arteritis can compro-
mise function.

Management and Disposition

Associated signs and symptoms guide the ED workup. CT
or MRI 1s indicated if brain stem or cavernous sinus involve-
ment is suspected. Pathology localizing to the subarachnoid
space should prompt consideration for CT scanning and sub-
sequent spinal tap. In the elderly, an 1solated sixth-nerve palsy
is likely ischemic, transient, and not indicative of underlying
neurologic disease. In these cases, a glucose and erythrocyte
sedimentation rate is appropriate; these patients can be fol-
lowed as outpatients provided close follow-up is arranged.

There is no treatment for the palsy itself except for patch-
ing the affected eye if diplopia 1s bothersome.

Pearls

1. An isolated sixth-nerve palsy is commonly due to micro-

vascular disease, not an aneurysm.

2. Basilar skull fractures of the temporal bone are capable of  FIGURE 2.61 » Sixth-Nerve Palsy. Loss of abduction of the left
producing a sixth-nerve palsy. eye is seen in lateral gaze. (Photo contributor: Frank Birinyi, MD.)
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Papilledema. Blurred disc margins indicate papilledema. A small subhyaloid hemorrhage is
also seen inferior to the disc at 5-o’clock position. (Photo contributor: Aaron Sobol, MD.)
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Clinical Summary
Disk

The disk is pale pink, approximately 1.5 mm in diameter,
with sharp, flat margins. The physiologic cup is located
within the disk and usually measures less than six-tenths the
disk diameter. The cups should be approximately equal in
both eyes.

Vessels

The central retinal artery and central retinal vein travel within
the optic nerve, branching near the surface into the inferior
and superior branches of arterioles and venules, respectively.
Normally the walls of the vessels are not visible; the column
of blood within the walls is visualized. The venules are seen as
branching, dark red lines. The arterioles are seen as bright red
branching lines, approximately two-thirds or three-fourths
the diameter of the venules.

Vein \

Artery —

Cup
Disk — i

FIGURE 3.1

Macula

This is an area of the retina located temporal to the disk; it
is void of visible vessels. The fovea 1s an area of depression
approximately 1.5 mm in diameter (similar to the optic disk) in
the center of the macula. The foveola is a tiny pit located in the
center of the fovea. These areas correspond to central vision.

Background

The background fundus is red; there is some variation in the
color, depending on the amount of individual pigmentation
and the visibility of the choroidal vessels beneath the retina.

Pearls

1. Fundal examination should be an integral part of any eye
examination.

2. The cup/disk ratio is slightly larger in the African American
population.

3. The normal fundus should be void of any hemorrhages,
exudates, or tortuous vasculature.

Macula

/ Fovea

Normal Fundus. The disk has sharp margins and is normal in color, with a small central cup. Arterioles and venules have

normal color, sheen, and course. Background is in normal color. The macula is enclosed by arching temporal vessels. The fovea is located by

a central pit. (Photo contributor: Jeffrey Goshe, MD.)
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Clinical Summary

Age-related macular degeneration increases in incidence with
each decade over 50 and is evidenced by accumulation of
either hard drusen (small, discrete, round, punctate nodules)
or soft drusen (larger, pale yellow or gray, without discrete
margins that may be confluent). Most patients with drusen
have good vision, although there may be decreased visual
acuity and distortion of vision. There may be associated pig-
mentary changes and atrophy of the retina. Vision may slowly
deteriorate if atrophy occurs.

Patients with early or late degenerative changes of the
macula are at risk of developing choroidal neovascularization
(CNYV), which is associated with distortion of vision, blind
spots, and decreased visual acuity. Macular appearance may
show dirty gray lesions, hemorrhage, retinal elevation, and
exudation.

Management and Disposition

Patients with drusen need ophthalmologic evaluation every
6 to 12 months or sooner if visual distortion or decreasing
visual acuity develops. If a patient complains of deterioration
of visual acuity or image distortion, prompt ophthalmic eval-
uation 1s warranted.

FIGURE 3.2
ical macular drusen and retinal pigment epithelial (RPE) atrophy

Age-Related Macular Degeneration, Drusen. Typ-

(scalloped pigment loss) in age-related macular degeneration.

Pearls

1. Age-related macular degeneration is the leading cause of
blindness in the United States in patients above 65 years
of age.

Patient may have normal peripheral vision.
3. Untreated CNV can lead to visual loss within a few days.
4. Patients frequently complain of distortion with CNV.

FIGURE 3.3 w Age-Related Macular Degeneration, Drusen. Drusen
are clustered in the center of the macula. (Photo contributor: Richard E.
Wyszynski, MD.)

FIGURE 3.4 u Age-Related Macular Degeneration. Hemorrhage
seen beneath the retina in association with subretinal neovascular-
ization. Note the retinal vessels are superficial to the hemorrhage,
which lies just beneath the retina. (Photo contributor: Richard E.
Wyszynski, MD.)
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Clinical Summary

Hard exudates are refractile, yellowish deposits with sharp
margins composed of fat-laden macrophages and serum lip-
1ds. Occasionally the lipid deposits form a partial or complete
ring (called a circinate ring) around the leaking area of pathol-
ogy. If the lipid leakage 1s located near the fovea, a spoke or
star-type distribution of the hard exudates may be seen.

Cotton wool spots, or soft “exudates,” are actually micro-
infarctions of the retinal nerve fiber layer, and appear white
with soft or fuzzy edges.

Inflammatory exudates are secondary to retinal or cho-
rioretinal inflammation.

Hard exudation and cotton wool spots are associated
with vascular diseases such as diabetes mellitus, hypertension,

FIGURE 3.5 » Hard Exudates. Linear collection of yellow lipid
deposits with sharp margins in macula. (Photo contributor: Beverly
C. Forcier, MD.)
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and collagen vascular diseases but can be seen with papill-
edema and other intrinsic ocular conditions. Inflammatory
exudates are seen in patients with such diseases as sarcoidosis
and toxoplasmosis.

Management and Disposition

Routine referral for ophthalmologic and medical workup is
appropriate.

Pearl

1. Hard exudates that are intraretinal may easily be confused
with drusen occurring near Bruch membrane, which sep-

arates the retina from the choroid.

FIGURE 3.6 m Cotton Wool Spots. White lesions with fuzzy mar-
gins, seen here approximately one-fifth to one-fourth disk diameter
in size. Orientation of cotton wool spots generally follows the curvi-
linear arrangement of the nerve fiber layer. Intraretinal hemorrhages

and intraretinal vascular abnormalities are also present. (Photo con-
tributor: Richard E. Wyszynski, MD.)



Clinical Summary 2. These lesions represent red blood cells surrounding

inflammatory cells.

Roth spots are retinal hemorrhages with a white or yellow
center. They may be seen in patients with a host of diseases
such as anemia, leukemia, multiple myeloma, diabetes mel-
litus, collagen vascular disease, other vascular diseases, intra-
cranial hemorrhage in infants, septic retinitis, and carcinoma.
Flame-shaped or splinter hemorrhages or dot-blot hemor-
rhages may resemble Roth spots.

Management and Disposition

Routine referral for general medical evaluation 1s appropriate.

Pearls

1. Roth spots are not pathognomonic for any particular

disease process and can represent a variety of clinical FIGURE3.7 » Roth Spots. Multiple retinal hemorrhages with pale
conditions. centers are seen. (Photo contributor: Tal Rubinstein, MD.)
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FIGURE 3.8 w Roth Spot. Retinal hemorrhage with pale center. (Photo contributor: William E. Cappaert, MD.)
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Clinical Summary

Plaques, if present, are often found at arteriolar bifurcations.
Patients may have signs and symptoms of vascular disease
such as carotid bruits or stenosis, aortic stenosis, aneurysms,
or atrial fibrillation. Amaurosis fugax, a transient loss of vision
often described as a curtain of darkness obscuring vision with
sight restoration within a few minutes, may be present in the
history.

Cholesterol emboli (Hollenhorst plaques), associated
with generalized atherosclerosis, often from carotid ath-
eroma, are bright, highly refractile plaques. Platelet emboli
(carotid artery or cardiac thrombus) are white and very
difficult to visualize. Calcific emboli (cardiac valvular dis-
case) are irregular and white or dull gray and much less
refractile.

Management and Disposition

Referral for routine general medical evaluation 1s appropriate
unless the patient presents with signs or symptoms consis-
tent with showering of emboli, transient ischemic attack, or
cerebrovascular accident, in which case admission should be
considered.

Pearls

1. Retinal emboli may produce a loss of vision, either tran-
sient or permanent in nature.

2. Arteriolar occlusion may occur in either a central or a
peripheral branch location.

3. Occurrence of retinal emboli should prompt the clinician
to search for an embolic source as the event may be a pre-
cursor to impending ischemic stroke.

Hemorrhages

\ Cholesterol
plaques

FIGURE 3.9

606

Emboli. Refractile cholesterol plaques usually lodge at vessel bifurcations. (Photo contributor: William E. Cappaert, MD.)



CENTRAL RETINAL ARTERY OCCLUSION

Clinical Summary

In central retinal artery occlusion (CRAOQO), the typical patient
experiences a sudden painless monocular loss of vision, either
segmental or complete. Visual acuity may range from finger
counting or light perception to complete blindness. Fundal
findings may include the following: fundal paleness caused by
retinal edema; the fovea does not have the edema and thus
appears as a cherry-red spot; narrow and irregular retinal
arterioles; and a “boxcar” appearance of the retinal venules.

Management and Disposition

Attempts to restore retinal blood flow may be beneficial
if performed in a very narrow time window after the acute
event. This may be accomplished by (1) decreasing intraocu-
lar pressure (IOP) with topical -blocker eye drops or intra-
venous acetazolamide; (2) ocular massage, applied with cyclic
pressure on the globe for 10 seconds, followed by release and

then repeated. Urgent consultation with an ophthalmologist
1s indicated to determine if more aggressive acute therapy
(paracentesis) 1s warranted. However, such aggressive treat-
ment rarely alters the poor prognosis. Medical evaluation
and treatment of associated findings may be warranted. Tis-
sue plasminogen activator may be considered for lysis of an
occluding thrombus.

Pearls

1. Visual decrement may be caused by a “low-flow” state (vs
total occlusion). As this cannot be identified on presenta-
tion and can present hours later, immediate treatment and
consultation 1s indicated regardless of the time of onset.

2. Sudden, painless monocular vision loss is typical.

3. CRAO may be associated with temporal arteritis. This
diagnosis should be strongly considered in all patients
presenting with signs and symptoms of CRAO who are
older than 55 years.

FIGURE 3.10 = Central Retinal Artery Occlusion. The retinal pallor caused by retinal edema is well demonstrated, contrasting with the
“cherry-red spot” of the nonedematous fovea. Note the vascular narrowing and the “boxcar’ appearance of the venules. (Photo contributor:

Aaron Sobol, MD.)
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68 m CENTRALRETINAL ARTERY OCCLUSION (CONTINUED)

FIGURE 3.11 w CRAO with Cilioretinal Artery Sparing. “Hyperemia” of the fundus on the temporal side of the disc and sparing of the
macular region owing to the presence of a patent cilioretinal artery. (Photo contributor: Thomas R. Hedges 111, MD.)

FIGURE 3.12 w Branch Central Retinal Artery Occlusion. Retinal whitening (owing to ischemia) and absence of blood flow in the infero-
termporal branch retinal arteriole. (Photo contributor: Arun D. Singh, MD.)



CENTRAL RETINAL VEIN OCCLUSION

Clinical Summary

Patients are usually older individuals and complain of sud-
den, painless visual loss in one eye. The vision loss 1s usually
not as severe as CRAO and may vary from normal to hand
motion. Funduscopy in a classic, ischemic central retinal
vein occlusion (CRVO) shows a “blood and thunder” fundus:
hemorrhages (including flame, dot, or blot, preretinal, and
vitreous) and dilation and tortuosity of the venous system.
The arterial system often shows narrowing. The disk margin
may be blurred. Cotton wool spots and edema may be seen.

Management and Disposition

Treatment 1s rarely effective in preventing or reversing the
damage done by the occlusion and is directed toward sys-
temic evaluation to identify and treat contributing factors,
hopefully decreasing the chance of contralateral CRVO. Oph-
thalmologic evaluation is necessary to confirm the diagnosis,
estimate the amount of ischemia, and follow the patient so as
to minimize sequelae of possible complications such as neo-
vascularization and neovascular glaucoma.

Pearls

1. Sudden, painless visual loss in one eye should be evalu-
ated promptly to determine its etiology.

2. Look for the classic “blood and thunder” funduscopic
findings.

3. Consider the differential diagnosis of acute painful (glau-
coma, retrobulbar neuritis) versus painless vision loss
(CRAO, anterior ischemic optic neuropathy [AION],
retinal detachment, subretinal neovascularization, and
vitreous hemorrhage).

FIGURE 3.13 m Central Retinal Vein Occlusion. The amount of
hemorrhage is the most striking feature in this photograph. Also
note the blurred disk margin, the dilation and tortuosity of the
venules, and the cotton wool spots. Retinal edema 1s suggested by
blurring of the retinal details. (Photo contributor: Department of
Ophthalmology, Naval Medical Center, Portsmouth, VA.)

FIGURE 3.14 w Central Retinal Vein Branch Occlusion. The hemorrhage seen is limited to a sector of the fundus, indicating that a branch
occlusion has occurred. There is less edema, and a large portion of the fundus is unaffected. (Photo contributor: Richard E. Wyszynski, MD.)
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HYPERTENSIVE RETINOPATHY

Clinical Summary

Fundus changes that may be seen with hypertension include
generalized and focal narrowing of arterioles, generalized
arteriolar sclerosis (resembling copper or silver wiring), arte-
riovenous crossing changes, hemorrhages (usually flame-
shaped), retinal edema and exudation, cotton wool spots,
microaneurysms, and disk edema.

Diabetic retinopathy, many hematologic and vascular
diseases, traumas, localized ocular pathology, and papill-
edema should all be considered.

Management and Disposition

The patient’s hypertension should be appropriately treated,
and a search for other end-organ damage should be consid-
ered. The patient should be referred for appropriate long-
term blood pressure management.

Pearls

1. Hypertensive arteriolar findings may be reversible if
organic changes have not occurred in the vessel walls.

2. Always consider hypertensive retinopathy in the differen-

tial diagnosis of papilledema.

FIGURE 3.15 = Hypertension. Chronic, severe systemic hyper-
tensive changes are demonstrated by hard exudates, increased vessel
light reflexes, and sausage-shaped veins. (Photo contributor: Richard
E. Wyszynski, MD.)

FIGURE 3.16 m Copper and Silver Wiring. Arteriolar changes seen in hypertensive retinopathy resemble copper (light reflex occupies

most of the width) and silver (light reflex occupies the entire width of the arteriole) wiring. (Photo contributor: Aaron Sobol, MD.)
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Clinical Summary

The early ocular manifestations of diabetes mellitus are
referred to as background diabetic retinopathy (BDR). Fun-
dus findings include flame or splinter hemorrhages (located
in the superficial nerve fiber layer) or dot and blot hemor-
rhages (located deeper in the retina), hard exudates, reti-
nal edema, and microaneurysms. If these signs are located
in the macula, the patient’s visual acuity may be decreased
or at risk of becoming compromised, requiring laser treat-
ment. Preproliferative diabetic retinopathy can show BDR
changes plus cotton wool spots, intraretinal microvascular
abnormalities, and venous beading. Proliferative diabetic
retinopathy i1s demonstrated by neovascularization at the
disk (NVD) or elsewhere (NVE). These require laser ther-
apy owing to risk of severe visual loss from sequelae: vitre-
ous hemorrhage, tractional retinal detachment, and severe
glaucoma.

Many vascular and hematologic diseases—such as col-
lagen vascular disease, sickle cell trait, hypertension, hypo-
tension, anemia, leukemia, and inflammatory and infectious
states—and ocular conditions can be associated with some or
all of the above signs.

Management and Disposition

Routine ophthalmologic referral for laser or surgical treat-
ment is indicated.

FIGURE 3.18
aneurysms are present. Because these changes are located within the macula, this is classified as diabetic maculopathy. (Photo contributor:
Richard E. Wyszynski, MD.)

Pearls

1. Periodic ophthalmologic evaluations are recommended
for all diabetic patients.

2. Microaneurysms typically appear 10 years after the ini-
tial onset of diabetes, although they may appear earlier in
patients with juvenile diabetes.

3. Control of blood sugar alone does not prevent the devel-
opment of retinopathy.

4. Blurred vision can also occur from acute increases in
serum glucose, causing lens swelling and a refractive shift

even in the absence of retinopathy.

FIGURE 3.17
of diabetic maculopathy with a typical circinate lipid ring. (Photo
contributor: Richard E. Wyszynski, MD.)

Background Diabetic Retinopathy. An example

Hard
exudates

Dot and blot
hemorrhages

Microaneurysms

Background Diabetic Retinopathy. Hard exudates, dot hemorrhages, blot hemorrhages, flame hemorrhages, and micro-
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72 w DIABETIC RETINOPATHY (CONTINUED)
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FIGURE 3.19 w Proliferative Diabetic Retinopathy. In addition to the signs seen in background and preproliferative diabetic retinopathy,
neovascularization is seen here coming off the disk. (Photo contributor: Richard E. Wyszynski, MD.)



Clinical Summary

Patients may complain of floaters followed by the sudden loss
or deterioration of vision in the affected eye, although bilat-
eral hemorrhage can occur. The red reflex is diminished or
absent, and the retina is obscured because of the bleeding.
Large sheets or three-dimensional collections of red to red-
black blood may be detected.

Multiple underlying etiologies include proliferative dia-
betic retinopathy, retinal or vitreous detachments, hemato-
logic diseases, trauma (ocular or shaken impact syndrome),
subarachnoid hemorrhage (SAH), collagen vascular disease,

infections, macular degeneration, and tumors.

FIGURE 3.20
ous hemorrhage associated with metallic intraocular foreign body.

Vitreous Hemorrhage. Large amount of vitre-

The large quantity of blood obscures visualization of retinal details.
(Photo contributor: Richard E. Wyszynski, MD.)

Management and Disposition

Refer to an ophthalmologist and an appropriate physician for
associated conditions. Ophthalmic observation, photocoagu-
lation, and surgery are all therapeutic options. Bed rest may
help to increase visualization of the fundus.

Pearl

1. The patient’ vision may improve somewhat after a period

of sitting or standing as the blood layers out.

FIGURE 3.21
reous hemorrhage is more easily photographed. Gravitational effect

Vitreous Hemorrhage. A smaller amount of vit-

on the vitreous blood creates the appearance of a flat meniscus (keel-
shaped blood) in this patient with vitreous hemorrhage associated
with proliferative diabetic retinopathy. (Photo contributor: Richard
E. Wyszynski, MD.)
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Clinical Summary

Patients often complain of monocular, decreased visual func-
tion and may describe a shadow or curtain descending over
the eye. Other complaints include cloudy or smoky vision,
floaters, or momentary flashes of light. Monocular visual
field defects may be noted, and central visual acuity is dimin-
ished with macular involvement. Fundal examination may
reveal a billowing or tentlike elevation of retina compared
with adjacent areas. The elevated retina often appears gray.
Retinal holes and tears may be seen, but often the holes,
tears, and retinal detachment cannot be seen without indirect
ophthalmoscopy.

Retinal detachments caused by retinal tears or holes can
be associated with trauma, previous ocular surgery, nearsight-
edness, family history of retinal detachment, and Marfan dis-
ease. Retinal detachments caused by traction on the retina by
an intraocular process can be because of systemic influences
in the eye, such as diabetes mellitus or sickle cell trait. Occa-
sionally retinal detachments are caused by tumors or exu-
dative processes that elevate the retina. Symptoms of “light
flashes” may occur with vitreous changes in the absence of
retinal pathology. Patients may note flashes of light occurring
only in a darkened environment because of the mechanical
stimulation of the retina from the extraocular muscles, usu-
ally in a nearsighted individual.

Management and Disposition

Urgent ophthalmologic evaluation and treatment are warranted.

FIGURE 3.23
ard E. Wyszynski, MD.)

74

Pearls

1. Often patients have had sensation of flashes of light that
occur in a certain area of a visual field in one eye, corre-
sponding to the pathologic pulling on the corresponding
retina.

2. Visual loss may be gradual or sudden.

FIGURE 3.22 » Retinal Detachment. A fold of detached retina
is seen drooping well in front of the posterior pole giving the
appearance of a “three-dimensional” fundus. (Photo contributor:

Department of Ophthalmology, Naval Medical Center, Ports-
mouth, VA.)

Retinal detachment

Retinal Detachment. Undulating, out-of-focus, elevated retina is seen with few vessels in focus. (Photo contributor: Rich-



Clinical Summary

Patients may complain of the gradual and usually painless
onset of the following visual sensations: floaters, scintillating
scotomas (quivering blind spots), decreased peripheral visual
field, and metamorphopsia (wavy distortion of vision). Cyto-
megalovirus (CMV) infiltrates appear as focal, small (but may
be larger, confluent) white lesions in the retina that look like
cotton wool spots. CMYV is a necrotizing virus that is spread
hematogenously, so that damage is concentrated in the retina
adjacent to the major vessels and the optic disk. Often hemor-
rhage is involved with significant retinal necrosis (dirty white
with a granular appearance), giving the “pizza pie” or “cheese
and ketchup” appearance. Optic nerve involvement and reti-
nal detachments can be present.

The differential includes other infections such as toxo-
plasmosis, other herpesviruses, syphilis, and occasionally other
opportunistic infections.

Management and Disposition

Reversal, if possible, of immunosuppression; antiviral agents
have been used effectively to threat this condition.

Pearls

1. HIVretinopathy consists of scattered retinal hemorrhages
and scattered, multiple cotton wool spots that resolve over
time, whereas CMYV lesions will typically progress.

2. Although exposure to the CMV virus is widespread, the
virus rarely produces a clinically recognized disease in
nonimmunosuppressed individuals.

Hemorrhage

Retinal
Nnecrosis
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FIGURE 3.24
granular-appearing retinal necrosis adjacent to major vessels. (Photo contributor: Richard E. Wyszynski, MD.)

CMV Retinitis. “Pizza pie” or “cheese and ketchup” appearance is demonstrated by hemorrhages and the dirty, white,
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Clinical Summary 2. Papilledema is a bilateral process, though it may be

slightly asymmetric. A unilateral swollen disk suggests a

Papilledema involves swelling of the optic nerve head, usually localized ocular or orbital process

in association with elevated intracranial pressure. The optic 3. Vision is usually normal acutely, though the patient may

disks are hyperemic with blurred disk margins; the venules complain of transient visual changes. The blind spot is

are dilated and tortuous. The optic cup may be obscured usually enlarged.

by the swollen disk. There may be flame hemorrhages and 4. Diplopia from sixth cranial nerve palsy can be associated

infarctions (white, indistinct cotton wool spots) in the nerve

with increased intracranial pressure and papilledema.

fiber layer and edema in the surrounding retina.

Ocular inflammation (eg, papillitis), tumors or trauma,
central retinal artery or vein occlusion, optic nerve drusen,
and marked hyperopia may present with similar findings.

Management and Disposition

Expeditious ophthalmologic and medical evaluation 1is
warranted.

Pearls

1. The top of a swollen disk and the surrounding unaftected

retina will not both be in focus on the same setting on  F|GURE 3.25 Papilledema. Note blurred disk margins and con-
direct ophthalmoscopy. gested disk. (Photo contributor: Arun D. Singh, MD.)

Flame
Blurred |
disk 2 \ hemorrhage
margin

FIGURE 3.26 w Papilledema. Disk is hyperemic and swollen with loss of sharp margins. The venules are dilated and tortuous. The cup is
obscured. A small flame hemorrhage 1s seen at 12- to 1-o’clock position on the disk margin. (Photo contributor: Department of Ophthalmol-
ogy, Naval Medical Center, Portsmouth, VA.)
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Clinical Summary

Most cases of optic neuritis are retrobulbar and involve no
changes in the fundus, or optic disk, during the acute episode.
With time, variable optic disk pallor may develop. Typical
retrobulbar optic neuritis presents with sudden or rapidly
progressing monocular vision loss in patients younger than
50 years. There 1s a central visual field defect that may extend
to the blind spot. Pain on movement of the globe is common.
The pupillary light response is diminished in the affected eye.
Over time the vision improves partially or completely; mini-
mal or severe optic atrophy may develop. Papillitis, inflam-
mation of the intraocular portion of the optic nerve, will
accompany disk swelling, with a few flame hemorrhages and
possible cells in the vitreous.

Optic neuritis must be differentiated from papilledema
(bilateral disk swelling, typically with no acute visual loss with
the exception of transient visual changes), ischemic neurop-
athy (pale, swollen disk in an older individual with sudden
monocular vision loss), tumors, and metabolic or endocrine
disorders. Most cases of optic neuritis are of unknown etiol-
ogy. Some known causes of optic neuritis include demyelinat-
ing disease, infections (including viral, syphilis, tuberculosis,
sarcoidosis), or inflaimmations from contiguous structures

(sinuses, meninges, orbit).

Management and Disposition

Treatment 1S controversial; often none 1s recommended. Oral
steroids may worsen prognosis in certain cases. Intravenous
steroids should be considered after consultation with an
ophthalmologist.

Pearls

1. Monocular vision loss with pain on palpation of the globe
or with eye movement and decreased color vision and
color desaturation with loss of contrast are clinical clues
to the diagnosis.

2. Sudden or rapidly progressing central vision loss is
characteristic.

3. Most cases of acute optic neuritis are retrobulbar. Thus,
ophthalmoscopy shows a normal fundus.

4. Suspect temporal arteritis in older patients.

Pallor

FIGURE 3.27
segmental (top) or generalized (bottom), is a nonspecific change

Optic Nerve Pallor. Optic nerve pallor, either

that may be associated with a previous episode of optic neuritis
or other insults to the optic nerve. (Photo contributor: Richard E.
Wyszynski, MD.)
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Clinical Summary

Anterior ischemic optic neuropathy (AION) presents with a
sudden loss of visual field (often altitudinal), usually involv-
ing fixation, in an older individual. The loss is usually stable
after onset, with no improvement, and only occasionally,
progressive over several days to weeks. Pale disk swelling is
present involving a sector or the full disk, with accompany-
ing flame hemorrhages. The cup to disc ratio is typically small
(0.1-0.2) bilaterally.

The common, nonarteritic causes of AION (probably
arteriosclerosis) need to be differentiated from arteritic ones,
such as giant cell arteritis. If untreated, the latter will involve
the other eye in 75% of cases, often in a few days to weeks.
These elderly individuals often have weight loss, masseter

FIGURE 3.28

claudication, weakness, myalgias, elevated sedimentation
rate, and painful scalp, temples, or forehead.

Management and Disposition

Routine ophthalmologic and medical evaluation is appropriate.

Pearls

1. Consider AION in an elderly patient with sudden, usually
painless, visual field loss.

2. Rule out giant cell arteritis. These patients tend to be older
(age > 55 years) and may have associated CRAO or cranial
nerve palsies (III, IV, or VI) with diplopia.

Pale disk
swelling \

Flame
hemorrhages

Anterior Ischemic Optic Neuropathy. Pale disk swelling and flame hemorrhages are present. This patient also has an

unrelated retinal scar owing to toxoplasmosis. (Photo contributor: William E. Cappaert, MD.)
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Clinical Summary

Acute narrow or closed-angle glaucoma (ACG) results
from a physical impedance of aqueous humor outflow.
Symptoms range from colored halos around lights and
blurred vision to severe pain (described as a headache or
brow ache) with nausea and vomiting. IOP is markedly
clevated. Perilimbal vessels are injected, the pupil 1s mid-
dilated and poorly reactive to light, and the cornea may be
hazy and edematous.

Two-thirds of glaucoma patients have open-angle glau-
coma. Often they are asymptomatic. They may have a family
history of glaucoma. Funduscopy may show asymmetric cup-
ping of the optic nerves. The optic nerve may show notch-
ing, local thinning of tissue, or disk hemorrhage. Optic cups
enlarge, especially vertically, with progressive damage. Tissue
loss 1s associated with visual field abnormalities. The IOP 1is
often but not always greater than 21 mm Hg.

Management and Disposition

Acute ACG requires emergent ophthalmologic consultation
and administration of medications to decrease IOP such as
B-blocker drops (timolol), carbonic anhydrase inhibitors
(acetazolamide), cholinergic-stimulating drops (pilocarpine),
hyperosmotic agents (osmoglyn), and a-adrenergic agonists
(apraclonidine). Open-angle glaucoma 1s treated with long-
term ophthalmic evaluation and treatment with medications
and laser or surgery.

Pearls

1. Nausea, vomiting, and headache may obscure the diagno-
sis. Use digital globe palpation routinely in patients with
these complaints.

2. Open-angle glaucoma usually causes no symptoms other
than gradual loss of vision.

3. Congenital glaucoma is rare. However, because of prog-
nosis if diagnosis is delayed, consider congenital glau-
coma in infants and children with tearing, photophobia,
enlarged eyes, or cloudy corneas.

4. Asymmetric cupping, enlarged cups, and elevated IOP are

hallmarks of open-angle glaucoma.

FIGURE 3.30
1s elongated toward the rim superotemporally. (Photo contributor:
Department of Ophthalmology, Naval Medical Center, Portsmouth, VA.)

Glaucomatous Cupping. The cup is not central; it

FIGURE 3.29

Normal Cupping. The cup is central and is less than one halfthe diameter of the disc. (Photo contributor: Jeffrey Goshe, MD.)
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SUBH YALOID HEMORRHAGE IN SUBARACHNOID HEMORRH AGE

Clinical Summary

Subhyaloid hemorrhage appears as extravasated blood
beneath the retinal layer. These are often described as “boat-
shaped” hemorrhages to distinguish them from the “flame-
shaped” hemorrhages on the superficial nerve fiber layer of
the retina. They may occur as a result of blunt trauma but
are perhaps best known as a marker for subarachnoid hemor-
rhage (SAH). In SAH, the hemorrhages appear as a “puff” of
blood emanating from the central disk.

SAH, shaken impact syndrome, hypertensive retinopa-
thy, and retinal hemorrhage should all be considered and
aggressively evaluated.

Management and Disposition

No specific treatment is required for subhyaloid hemorrhage.
Treatment 1s dependent on the underlying etiology. Appro-
priate specialty referral should be made 1n all cases.

Pearls

1. A funduscopic examination looking for subhyaloid hem-
orrhage should be included in all patients with severe
headache, unresponsive pediatric patients, or those with
altered mental status.

2. The appearance of a retinal hemorrhage indicates its ana-
tomic location. A subhyaloid hemorrhage lies over the retinal
vessels—thus, they cannot be seen on funduscopic examina-
tion. In a subretinal hemorrhage (see Fig. 3.4), the vessels lie
superficial to the hemorrhage and thus are easily seen.

FIGURE 3.31 w Subhyaloid Hemorrhage. Subhyaloid hemorrhage
seen on funduscopic examination in a patient with subarachnoid
hemorrhage. (From Edlow JA, Caplan LR. Primary care: avoiding
pitfalls in the diagnosis of subarachnoid hemorrhage. N Engl J Med.
2000;342:29-36. Reproduced with permission from John J. Weiter,
MD, PhD.)
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FIGURE 3.32 w Retinal Hemorrhages—Anatomic Location.
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Corneal Perforation and Rust Ring. This patient was using a compressed air wire wheel brush when a
wire came loose and lodged in the cornea. He was not wearing safety glasses. The wire was removed in the
operating room where it was found to penetrate fully through the cornea and required one corneal suture.
Interestingly, the rust ring had formed around the wire only about 3 hours after this injury occurred.
(Used with permission from Brice Critser, CRA, The University of lTowa and EyeRounds.org.)

The authors acknowledge the special contributions of Dallas E. Peak and Carey D. Chisholm for contri-
butions to prior editions.
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Clinical Summary

Corneal abrasions present with acute onset of eye discomfort,
tearing, and often a foreign-body sensation. A “ciliary flush”
(conjunctival injection hugging the limbus) may be seen. Large
abrasions or those in the central visual axis may affect visual
acuity. Photophobia and headache from ciliary muscle spasm
may be present. Associated findings or complications include
traumatic iritis, hypopyon, or a corneal ulcer. Fluorescein
examination, preferably with a slit lamp, reveals the defect.

Management and Disposition

Instillation of topical anesthetic drops facilitates examination
while relieving pain and blepharospasm. Consider using a
short-acting cycloplegic (eg, cyclopentolate 1%, homatropine
5%) to reduce pain from ciliary spasm in patients who com-
plain of headache or photophobia. Consider oral opioid anal-
gesics for pain control. Nonsteroidal anti-inflammatory drug
(NSAID) eye drops (eg, diclofenac or ketorolac) are equally
effective and avoid risks of sedation. Neither treatment with
topical antibiotics, nor patching, nor tetanus prophylaxis for
uncomplicated corneal abrasions has scientific validation.
Follow-up 1s advised for any patient with complications, or
who is still symptomatic after 24 hours.

Pearls

1. Mucus may simulate fluorescein uptake, but its position
changes with blinking.

2. Multiple linear corneal abrasions, the “ice-rink sign,” may
result from an embedded foreign body (FB) adhered to
the upper lid. Always evert the lid to evaluate this.

3. Whenever the mechanism includes grinding or striking
metal, or high-velocity injuries from mowers or string
trimmers, maintain a high index of suspicion for penetrat-
ing injury. Fluorescein streaming away from an “abrasion”
(Seidel test) may be an indication of a corneal perforation.

4. Routine prophylactic treatment with topical antibiotics
remains controversial. When used, mexpensive, broad-
spectrum antibiotic drops (sulfacetamide sodium or
trimethoprim/polymyxin B) allow clearer vision than
lubricating omtments, which may feel better, but blur
vision. Avoid topical neomycin antibiotics because of a
high risk of irritant allergy symptoms in many people.

5. An “abrasion” in a contact lens wearer should alert one to
suspect a corneal ulcer. Consult ophthalmology while the
patient 1s in the emergency department.
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FIGURE 4.1 w Corneal Abrasion. A small abrasion is seen at the
3-o’clock position, just across the larger white reflection from the
flash. Note the brisk localized conjunctival inflammatory reaction

and ciliary flush. (Photo contributor: Kevin J. Knoop, MD, MS))

FIGURE 4.2 w Corneal Abrasion. Multiple punctate and one large
traumatic abrasion are seen with fluorescein uptake. (Used with per-
mission from Brice Critser, CRA, The University of lowa and EyeR-
ounds.org.)

FIGURE 4.3
axis benefit from close follow-up with an ophthalmologist to ensure

Corneal Abrasion. Abrasions obscuring the visual

adequate healing. (Photo contributor: Lawrence B. Stack, MD.)
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FIGURE 4.4 w Corneal Abrasion. This injury was due to a bungee
cord impacting the eye. An irregular corneal light reflex indicates ~ FIGURE 4.5 u Foreign Body under the Upper Lid. Lid eversion
a disruption in the corneal epithelium (abrasion or perforation).  is an essential part of the eye examination to detect foreign bodies.
A small hyphema is also seen. (Photo contributor: Kevin J. Knoop,  (Photo contributor: Lawrence B. Stack, MD.)

MD, MS.)

FIGURE 4.6 w “Ice-Rink Sign.” Multiple linear abrasions caused by upper lid foreign body. (Photo contributor: Aaron Sobol, MD.)



SUBCONJUNCTIVAL HEMORRHAGE

Clinical Summary

A subconjunctival hemorrhage or hematoma occurs with
often trivial events such as a cough, sneeze, Valsalva maneu-
ver, or minor blunt trauma. The patient may present with
some degree of duress secondary to the appearance of the
bloody eye. The blood is usually bright red and appears flat.
It 1s limited to the bulbar conjunctiva and stops abruptly at
the limbus. This appearance 1s important to differentiate the
lesion from bloody chemosis, which can occur with scleral
rupture or nontraumatic conditions. Aside from appearance,
this condition does not cause the patient any pain or diminu-
tion 1n visual acuity.

Management and Disposition

No treatment is required. Instruct the patient to expect the
blood to resorb in 2 to 3 weeks.

Pearls

1. Subconjunctival hematoma differs from bloody chemosis
with the flat appearance of the conjunctival membranes.

2. A subconjunctival hematoma involving the extreme lat-
eral globe after blunt trauma is very suspicious for zygo-
matic arch fracture.

3. Evaluate patients with nontraumatic bloody chemosis
for an underlying metabolic (coagulopathy) or structural
(cavernous sinus thrombosis) disorder.

FIGURE 4.7 w Subconjunctival Hemorrhage. Subconjunctival hem-
orrhage from blunt trauma. The flat appearance of the hemorrhage sug-
gests its benign nature. (Photo contributor: Dallas E. Peak, MD.)

FIGURE 4.8 m Subconjunctival Hemorrhage.
hemorrhage that completely surrounds the eye, but stops abruptly at

Subconjunctival

the limbus in a patient with blunt trauma. (Used with permission from
Brice Critser, CRA, The University of lowa and EyeRounds.org.)

FIGURE 4.9 » Traumatic Bloody Chemosis. Suspicious for globe penetration, open globe was ruled out in this patient with CT. Dilated
pupil is a result of pharmacologic agent. (Photo contributor: Lawrence B. Stack, MD.)
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CORNEAL FOREIGN BODY

Clinical Summary

Patients typically report getting something in the eye or com-
plain of FB sensation. FBs that overlie the cornea may affect
vision. Tearing, conjunctival injection, headache, and photo-
phobia may also be present. The most important consider-
ation is the possibility of a penetrating globe injury. One must
elicit a meticulous history about the mechanism of injury.

Management and Disposition

Topical anesthetic drops (eg, 0.5% proparacaine or tetracaine)
facilitate examination and removal. If superficial, removal
with saline flush may be attempted before using a sterile eye
spud or small (25-gauge) needle. Consider topical antibiotic
drops or ointment for the residual corneal abrasion. Tetanus
prophylaxis 1s indicated. A “short-acting” cycloplegic (eg,
cyclopentolate 1% or homatropine 5%) may benefit patients
with headache or photophobia. FB or “rust ring” removal
should be conducted using slit-lamp microscopy, only by a
physician skilled in rust ring removal due to the risk of cor-
neal perforation or scarring.

Pearls

1. Always evert the upper lid and search carefully for an
FB. An FB adherent to the upper lid abrades the cornea,

producing the “ice-rink’ sign, caused from multiple lin-
ear abrasions.

2. Vigorous attempts to remove the entire rust ring are not
warranted. This may await emergency department or
ophthalmology follow-up in 24 hours.

3. Use of cotton-tipped applicators to attempt FB removal
should be discouraged (large surface area and potential to
cause a larger corneal defect).

FIGURE 4.10 w “Rust Ring.” A rust ring has formed from a for-
eign body (likely metallic) in this patient. A burr drill can be used for
attempted removal, which, if unsuccessful, can be reattempted in 24
hours. (Photo contributor: R. Jason Thurman, MD.)

FIGURE4.11 w Foreign Body on the Cornea. A small foreign body is lodged at 4-o’clock position on the cornea. (Photo contributor: Kevin

J. Knoop, MD, MS))
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HYPHEMA

Clinical Summary

Injury to the anterior chamber that disrupts the vascula-
ture supporting the iris or ciliary body results in a hyphema.
The blood tends to layer with time, and 1f left undisturbed,
gravity will form a visible meniscus. Symptoms can include
pain, photophobia, and possibly blurred vision secondary to
obstructing blood cells. Nausea and vomiting may signal a
rise in intraocular pressure (glaucoma) caused by blood cells
clogging the trabecular meshwork.

Management and Disposition

Prevention of further hemorrhage is the foremost treat-
ment goal. Most rebleeding occurs within the first 72 hours
and 1s usually more extensive than the initial event. Keep
the patient at rest in the supine position with the head
elevated slightly. Use a hard eye shield to prevent further
trauma from manipulation. Avoid oral or parenteral pain
medication and sedatives with antiplatelet activity such as
NSAIDs. Use antiemetics if the patient has nausea. Further
treatment at the discretion of specialty consultants may
include topical and oral steroids, antifibrinolytics such as
aminocaproic acid, or surgery. Measure intraocular pres-
sure (IOP) unless there is a suspicion of penetrating injury
to the globe. Treat elevated IOP with appropriate agents,
including topical B-blockers, pilocarpine, and, if needed,
osmotic agents (mannitol, sorbitol) and acetazolamide.
Ophthalmologic consultation 1s warranted to determine
local admission practices.

FIGURE 4.12 w Hyphema. This hyphema is just beginning to
layer out, reflecting its acute nature. (Photo contributor: Lawrence
B. Stack, MD.)
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Pearls

1. Instruct patients specifically not to read or watch televi-
sion, as these activities result in greater than usual ocular
activity.

2. Rebleeding may occur in 10% to 20% of patients, most
commonly in the first 2 to 5 days when the blood clots
start to retract.

3. An ‘ecight-ball” or total hyphema often leads to elevated
IOP and corneal bloodstaining, and typically requires

surgical evacuation.

FIGURE 4.13. w Hyphema. This hyphema has completely layered
out in the anterior chamber. (Used with permission from Brice Crit-
ser, CRA, The University of lowa and EyeRounds.org.)

FIGURE4.14 w “Eight-Ball” Hyphema. This hyphema completely
fills the anterior chamber. (Used with permission from Brice Critser,
CRA, The University of lowa and EyeRounds.org.)
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4. Patients with sickle cell and other hemoglobinopathies 5. An abnormally low IOP should prompt consideration for

are at risk for sickling of blood inside the anterior cham- presence of penetrating globe injury.

ber. This can cause a rise in IOP caused by obstruction of 6. Evaluate supine trauma patients for slight differences in
the trabecular meshwork even if only a small hyphema is iris color to determine the presence of a hyphema.
present.

/
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Hyphema

FIGURE 4.15 w Hyphema. A small hyphema (about 5%) in a patient with sickle cell disease. (Photo contributor: Dallas E. Peak, MD.)



Clinical Summary

The most important consideration with any eye injury is the
possibility of a penetrating globe injury with residual intraoc-
ular foreign body (I0 FB). Patients may report FB sensation,
but subtle presentations occur. A meticulous history about
the mechanism of injury (grinding or metal on metal) must
be elicited.

Management and Disposition

For suspected subtle injury, a careful examination is required.
Bedside ultrasound can be a useful adjunct and allows rapid
identification of an IO FB. Care must be taken to avoid any
pressure on the globe. A slit-lamp examination with Seidel
test (copious amounts of fluorescein instilled and observed
for streaming away from the site of perforation) may reveal a
microperforation.

Pearls

1. Always maintain a high index of suspicion for penetrat-
ing globe injury. Be particularly wary in mechanisms

involving use of “metal on metal” such as grinding or

hammering. A positive Seidel test demonstrates corneal
microperforation.

2. If ocular penetration is suspected, a diligent search for a

retained FB is indicated, beginning carefully with bedside
ultrasound using a high-frequency transducer. Computed
tomography (CT) 1s the diagnostic study of choice (avoid
magnetic resonance imaging [MRI]) with indeterminate

results or when confirmation 1s desired.
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FIGURE 4.16 m Anterior Chamber Foreign Body. A shard from
a nail is seen embedded in the anterior chamber. A “teardrop” pupil
1s present, indicating perforation. (Photo contributor: Lawrence B.

Stack, MD.)

FIGURE 4.17
lamp. (Photo contributor: Aaron Sobol, MD.)
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Seidel Test. A positive Seidel test shows aqueous leaking through a corneal perforation while being observed with the slit



[RIDODIALYSIS

Clinical Summary

Traumatic iridodialysis i1s the result of an injury, typically
blunt trauma that pulls the iris away from the ciliary body.
The resulting deformity appears as a lens-shaped defect at the
outer margin of the iris. Patients may present complaining of
a “second pupil.” As the iris pulls away from the ciliary body,
a small amount of bleeding may result. Look closely for asso-
ciated traumatic hyphema.

Consider etiologies such as penetrating injury to the
globe, scleral rupture, 10 FB, and lens dislocation causing bil-
lowing of the iris.

Management and Disposition

A remote traumatic iridodialysis requires no specific treat-
ment in the emergency department. Recent history of ocular
trauma should prompt a diligent slit-lamp examination for

associated hyphema or lens dislocation. If hyphema is pres-
ent, treat it as discussed (see “Hyphema”). Refer cases of iri-
dodialysis for specialty consultation to exclude other injuries;
if the defect 1s large enough to result in monocular diplopia,
surgical repair may be necessary.

Pearls

1. The examination should carefully exclude posterior cham-
ber pathology and hyphema. Consider bedside ultra-
sonography to rule out posterior pole injuries (retinal
detachment, vitreous hemorrhage, lens dislocation, or FB).

2. Carefully review the history to exclude penetrating
trauma. If the history is unclear, CT scan may be used to
exclude the presence of IO FB.

3. A careful examination includes searching for associated
lens dislocation.

FIGURE 4.18 w Traumatic Iridodialysis. The iris has pulled away from the ciliary body as a result of blunt trauma. A traumatic cataract is

also seen. The rosette pattern is classically seen after contusion injuries. It is due to separation of lens fibers around lens sutures. (Used with

permission from Brice Critser, CRA, The University of lowa and EyeRounds.org)
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Clinical Summary

Lens dislocation may result from blunt trauma to the globe.
As the anterior surface of the eye is struck, there is compres-
sion in the anteroposterior dimension with resultant stretch-
ing of the globe along its equator in the medial-lateral plane.
As this occurs, it stretches the zonule fibers, which suspend
the lens in place, and they along with the lens capsule may
become disrupted. The patient may experience symptoms of
monocular diplopia or gross blurring of images, depending
on the severity of the injury. Occasionally there can be dra-
matic visual fluctuations caused by the lens changing position
with resultant phakic and aphakic vision. There 1s generally a
lack of'pain except if secondary angle closure glaucoma occurs
from the lens causing pupillary block. On slit-lamp examina-
tion, the displaced crystalline lens appears as a crescent shape
along 1ts edge against a backdrop of the red reflex from the
fundus. The edge of the subluxed lens may be visible only
with pupillary dilatation. Use caution in dilating the pupil, as
this may cause the lens to sublux into the anterior chamber,
which occurs if all the zonule fibers are torn. Chronically, the
lens may lodge in either the anterior chamber or the vitreous.
Marfan syndrome, tertiary syphilis, and homocystinuria may

be present and should be considered in patients presenting
with lens dislocation.

Management and Disposition

A subluxed lens does not always require surgery; partial sub-
luxations may require only a change 1n refraction. Surgery is
required if anterior dislocation of the lens results in papillary
block and angle closure glaucoma results.

Pearls

1. Patients may experience lens dislocation with seemingly
trivial trauma 1f they have an underlying coloboma of the
lens, Marfan syndrome, homocystinuria, or syphilis.

2. Iridodonesis 1s a trembling movement of the iris noted
after rapid eye movements and is a sign of occult posterior
lens dislocation.

3. Phacodonesis is a tremulousness of the lens itself caused
by disruption of the zonule fibers.

4. Lens dislocation or subluxation is commonly associated
with traumatic cataract formation.

5. Other associated injuries include hyphema, vitreous hem-
orrhage, and globe rupture.

@—\\ Lens
Q
Zonule
fibers

FIGURE 4.19
lens in place. (Photo contributor: Department of Ophthalmology, Naval Medical Center, Portsmouth, VA.)
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Lens Dislocation. Lens dislocation revealed during slit-lamp examination. Note the zonule fibers, which normally hold the



LENSDISLOCATION (CONTINUED) = 91

FIGURE 4.21 w Lens Dislocation. The crescentic edge of this dis-
located lens is visible. Red reflex is abnormal. (Photo contributor:
Thomas Egnatz, CRA.)

FIGURE 4.20 w Lens Dislocation. The edge of this dislocated
lens 1s visible with the pupil dilated as an altered red reflex. (Photo
contributor: Department of Ophthalmology, Naval Medical Center,
Portsmouth, VA.)

FIGURE 4.22 Lens Dislocation. Complete lens dislocation prolapsed into the anterior chamber. (Photo contributor: David Effron, MD.)



PENETRATING GLOBE INJURY

Clinical Summary

Penetrating globe injuries can be subtle and easily over-
looked. All are serious injuries. Signs to look for are loss of
anterior chamber depth caused by leakage of aqueous humor,
a teardrop-shaped (“peaked”) pupil, or prolapse of choroid
through the wound.

Management and Disposition

All open globe injuries require urgent specialty consultation.
Immediately place a rigid eye shield over the affected eye. If
a specifically designed rigid shield (eg, Fox metal eye shield)
1s unavailable, the bottom of a Styrofoam cup may be used.
Do not use a pressure patch. Tonometry to measure pressures
1s strictly contraindicated. It 1s imperative to avoid inadver-
tent pressure on the globe with resulting irreversible expul-
sion of choroid through the wound. Intravenous antibiotics
appropriate to cover gram-positive organisms are indicated.
Consider adding gram-negative coverage for injuries that
involve organic foreign bodies. Sedation and aggressive pain
management are crucial to prevent or decrease expulsion of
intraocular contents caused by crying, activity, or vomiting.
Antiemetics should be given as prophylaxis, and update teta-
nus status. Other significant blunt trauma may accompany
penetrating globe. Always consider the possibility that foreign
bodies may have penetrated through the globe into the poste-
rior orbit and possibly extend into the cranial vault.

Pearls

1. Stabilize protruding foreign bodies without manipulation
until definitively treated in the operating room.

2. Control of pain, activity, and nausea may be sight saving
and requires proactive use of appropriate medications.

3. Use of Iid retractors is preferred to open the eyelids of
trauma victims with blepharospasm or massive swelling
when such examination is indicated. Attempts to use fin-
gers can inadvertently increase the pressure on the globe.

4. Emergency department ultrasound with a high-frequency
probe using no pressure technique can be a useful adjunct
to detect lens displacement, retinal detachment, and intra-
ocular FB at the bedside. It is not useful to diagnose com-
motio retina, globe rupture, or retrobulbar hematoma.

5. Penetrating globe injuries are a relative contraindication
to the sole use of depolarizing neuromuscular blockade
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(eg, succinylcholine). Consider a ‘de-fasciculating” dose
of a nondepolarizing agent as a pretreatment to avoid
increasing intraocular pressure.

6. CT scanning is the most readily available and sensitive
modality to evaluate penetrating injuries. Some nonme-
tallic objects such as wood, glass, or plastic may be diffi-
cult to visualize with CT. MRI is preferable in these cases
and 1s excellent at demonstrating associated soft-tissue
injuries to the globe and orbit. MRI is contraindicated

when a metallic FB is suspected.

FIGURE 4.23 w Open Globe. This injury is not subtle; extruded
ocular contents (vitreous) can be seen; a teardrop pupil is also pres-
ent. (Photo contributor: Alan B. Storrow, MD.)

FIGURE 4.24 w Open Globe. An obvious penetrating globe injury
is seen once lids are carefully retracted. The lower lid laceration

makes this a high risk for globe penetration. Intraocular foreign
body should be suspected. (Photo contributor: David Effron, MD.)
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FIGURE 4.25 w Penetrating Globe. (A) This penetrating injury shows an “eight-ball” hyphema. (B) Bedside ultrasound shows both
intraocular and anterior chamber hemorrhage. (Photo contributor: Kevin J. Knoop, MD, MS))

\ FIGURE 4.27 w Eyelid Retractors. Retractors fashioned from
paper clips can safely be used when standard retractors are not avail-

FIGURE 4.26 w Orbital Trauma. A stick is impaled 7 cm into able. (Photo contributor: Kevin J. Knoop, MD, MS.)

the medial aspect of the eye. Globe penetration was ruled out in the
operating room. (Photo contributor: Elena Geraymovych, MD.)

FIGURE 4.28 w Protective Metal (Fox) Shield. A protective shield = FIGURE 4.29 » Protective Shield. A protective shield is readily
is used in the setting of a suspected or confirmed perforating injury.  fashioned from a paper cup if a metal shield is not available. (Photo
(Photo contributor: Kevin J. Knoop, MD, MS.) contributor: Kevin J. Knoop, MD, MS))



GLOBE RUPTURE

Clinical Summary

A forceful blow to the eye may result in a ruptured globe.
The diagnosis is obvious when orbital contents spill from the
globe itself. Occult presentations occur when there 1s only
a tiny rent in the sclera. Ruptures at the limbus, the margin
between the cornea and sclera, may cause a small amount of
iris to herniate, resulting in an irregularly shaped “teardrop
pupil.” A “peaked” or teardrop pupil may also result from a
penetrating FB. Mechanism of injury is the key to distinguish-
ing these two causes. Another associated finding is bloody
chemosis involving the bulbar conjunctiva. Bulging of the
conjunctiva over the wound distinguishes this from a simple
subconjunctival hemorrhage. Suspect a rupture when severe
conjunctival hemorrhage exists (covering 360° of the bulbar
conjunctiva) following trauma.

Subconjunctival hemorrhage, nontraumatic bloody che-
mosis, corneal-scleral laceration, IO FB, iridodialysis, pen-
etrating FB, and traumatic lens dislocation may have a similar
presentation. A coloboma of the iris may appear similar to a
teardrop pupil.

Management and Disposition

Urgent specialty consultation and operative management
are mandatory. Protect the eye with a rigid eye shield, and
all further examination and manipulation of the eye should
be discouraged to prevent prolapse or worsening prolapse of
choriouveal structures. Intravenous antibiotics to cover sus-
pected organisms are appropriate. Adequate sedation and use
of parenteral analgesics 1s encouraged. Also, address tetanus
status. Since vomiting may result in further prolapse of intra-
ocular contents, treat with antiemetics proactively. Consider
CT scanning if the presence of an FB is suspected.

Pearls

1. The eyeball may appear deflated or the anterior cham-
ber excessively deep. Intraocular pressure will likely be
decreased, but measurement is contraindicated, since this
may worsen herniation of intraocular contents.

2. Rupture usually occurs where the sclera is the thinnest,
at the point of attachment of extraocular muscles and at
the limbus.
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3. A teardrop pupil may easily be overlooked in the triage
process or in the setting of multiple traumatic injuries.

4. Seidel test (instillation of fluorescein and observing for
fluorescein streaming away from the injury) may be used
to diagnose subtle perforation.

5. Penetrating globe injuries are a relative contraindication
to the sole use of depolarizing neuromuscular blockade
(eg, succinylcholine). Consider a ‘“de-fasciculating” dose
of a nondepolarizing agent as a pretreatment to avoid

increasing intraocular pressure.

FIGURE 4.30 = Prolapsed Iris. A teardrop pupil is present, with a
small amount of iris herniating from a rupture at 8-o’clock position
on the limbus. (Photo contributor: Lawrence B. Stack, MD.)

FIGURE 4.31 @ Iris Coloboma. Iris coloboma is a congenital find-
ing resulting from incomplete closure of the fetal ocular cleft. It
appears as a teardrop pupil and may be mistaken for a sign of scleral
rupture. (Photo contributor: R. Jason Thurman, MD.)



Clinical Summary

Any trauma to the eye that disrupts the normal architecture
of the lens may result in the development of a traumatic
cataract—a lens opacity. The mechanism behind cataract
formation involves fluid infiltration into the normally avas-
cular and acellular lens stroma. The lens may be observed to
swell with fluid and become cloudy and opacified. The time
course is usually weeks to months following the original
insult. Cataracts that are large enough may be observed by
the naked eye. Those that are within the central visual field
may cause blurring of vision or distortion of light around
objects (eg, halos).

Management and Disposition

No specific treatment 1s rendered in the emergency depart-
ment for cases of delayed traumatic cataract. Most cases
require routine ophthalmologic referral.
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FIGURE 4.32 w Traumatic Cataract. This mature traumatic cata-
ract is seen as a large lens opacity overlying the visual axis. A trau-
matic iridodialysis is also present. (Photo contributor: David Effron,

MD.)

Pearls

1. Traumatic cataracts are frequent sequelae of lightning injury.
Advise all victims of lightning strike of this possibility.

2. Cataracts may also occur as a result of electric current
injury to the vicinity of the cranial vault.

3. Leukocoria results from a dense cataract, which causes
loss of the red reflex.

4. If a cataract develops sufficient size and “swells” the lens,
the trabecular meshwork may become blocked, produc-

ing glaucoma.

FIGURE 4.33
cataract 1s seen as a milky cornea at the time of injury. (B) Bedside

Traumatic Cataract. (A) This acute traumatic

ultrasound shows a collapsed anterior chamber and intraocular
foreign body. (Photo contributor: Kevin J. Knoop, MD, MS.)
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Clinical Summary

Eyelid lacerations should always prompt a thorough search
for associated injury to the globe, penetration of the orbit, or
involvement of other adnexal structures (eg, lacrimal glands,
canaliculi, puncta). Depending on the mechanism of injury, a
careful exclusion of FB is important.

Management and Disposition

Repair eyelid lacerations involving superficial skin with 6-0
nonabsorbable interrupted sutures, which should remain
in place for 3 to 5 days. Lacerations through an anatomic
structure called the gray line, situated on the palpebral edge,
require diligent reapproximation making referral prudent.
Other injuries that require specialty consultation for repair
include:

—1 acerations through the lid margins: these require exact
realignment to avoid entropion or ectropion.

Lacrimal gland

A.
_‘ ‘d
p
0
Lat. canthus 7%/

FIGURE 4.34
ated injuries.
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—Deep lacerations through the upper lid that divide the
levator palpebrae muscles or their tendinous attach-
ments: require repair with fine absorbable suture to avoid
ptosis.

—1Lacrimal duct injuries: these are repaired by stenting of
the duct to avoid permanent epiphora.

—Medial canthal ligaments: these require repair to avoid
drooping of the lids and telecanthus.

The most important objectives are to rule out injury to

the globe and to search diligently for foreign bodies.

Pearls

1.

Tarsal plate

Conjunctiva

Lacerations of the medial one-third of the lid or epiphora
(tearing) raises suspicion for injury to the lacrimal system
or the medial canthal ligament.

A small amount of adipose tissue seen within a lacera-
tion 1s a sign that perforation of the orbital septum has
occurred (there is no subcutaneous fat in the eyelids).

Inf. lacrimal puncta

Lacrimal sac
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L Miiller muscle

Levator palpebrae
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Eyelid and Adnexa Anatomy. Ocular trauma should prompt examination of surrounding anatomic structures for associ-
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3. Laceration of the levator palpebrae musculature or tendi- 5. Anesthesia of the forehead may result from supraorbital
nous attachments may result in traumatic ptosis. nerve mjury and should be sought prior to instilling local
4. Laceration of the canthal ligamentous support is sug- anesthetics.
gested when there is rounding of the lid margins or tele-

canthus (widening of the distance between the medial
canthi).

FIGURE 4.36 w Eyelid Laceration. Laceration involving the lid
margin requires anatomic closure, ideally by a specialist. Careful
FIGURE 4.35 » Eyelid Laceration. This complex laceration show-  approximation of the lid margins is required for adequate function.
ing the displaced inferior punctum clearly violates the canalicular ~ (Photo contributor: Lawrence B. Stack, MD.)

structures. (Photo contributor: Harold Lee, MD.)

FIGURE 4.37 w Eyelid Laceration. Assault resulting in laceration to upper lid involving the tarsal plate. The assailant was wearing a ring.
(Photo contributor: Kevin J. Knoop, MD, MS.)



CHEMICAL EXPOSURE

Clinical Summary

Symptomatic ocular exposures involve either immediate or
delayed onset of eye discomfort accompanied either by itch-
ing, tearing, redness, photophobia, blurred vision, and/or by
foreign-body sensation. Conjunctival injection or chemosis
may be seen. Exposure to defensive sprays or riot-control
agents (eg, Mace or tear gas) causes immediate onset of severe
burning, intense tearing, blepharospasm, and nasal and oro-
pharynx irritation.

Management and Disposition

Begin copious irrigation immediately at the scene. Acute caus-
tic exposures are triaged to immediate treatment. Determine
the conjunctival sac pH with a broad-range pH paper without
delaying treatment. Continue irrigation until achieving a tear
film pH of 7.4. Topical anesthetic drops permit examination
and facilitate irrigation. Evert upper lid conjunctiva to exam-
ine for concretions. Alkali exposures penetrate deeper into
tissues, causing more severe injury (liquefaction necrosis).
Acids are less damaging (coagulation necrosis), which creates
a barrier to further penetration. The exception 1s hydrofluoric
acid, which acts as an alkali exposure.

Irrigate liberally after all exposures. Many chemicals
merely cause irritative symptoms; however, some may also
denude the corneal epithelium and inflame the anterior
chamber. Perform slit-lamp examination to document cor-
neal epithelial defects or anterior chamber inflammation.
Cycloplegics may reduce ciliary spasm and pain. Address
tetanus status.

Pearls

1. Immediate onset of severe symptoms calls for immediate
treatment and should prompt consideration of alkali or
acid exposure.

2. Prolonged (up to 24 hours) irrigation may be needed for
alkaline exposures.

3. Concretions from the exposure agent may form deep in
the conjunctival fornices. Removal 1s critical to prevent
ongoing injury.

4. A Morgan lens or other eye irrigation system is ideal
for effective treatment as blepharospasm severely limits
effectiveness of intravenous tubing alone.
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FIGURE 4.38 w Alkali Burn. Diffuse opacification of the cornea
occurred from a “lye” burn to the face. (Photo contributor: Stephen
W. Corbett, MD.)

FIGURE 4.39 » Alkali Burn. Diffuse fluorescein uptake of the
entire cornea is seen from an alkali exposure. (Photo contributor:
Sarah M. Escott, MD.)

FIGURE 4.40 @ Caustic Burn Adhesions (Symblepharon). Scar-
ring of both palpebral and bulbar conjunctivae results in severe

adhesions between the lids and the globe. (Photo contributor: Arden
H. Wander, MD.)
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Mastoiditis. Postauricular redness, swelling, and proptosis in a young child with acute mastoiditis.
(Photo contributor: Lawrence B. Stack, MD.)
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for the previous editions of this book.
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Clinical Summary

Children between the ages of 6 months and 2 years are at high-
est risk of developing acute otitis media (AOM). Children at
increased risk of recurrent AOM contract their first episode
prior to 12 months, have a sibling with a history of recurrent
AOM, are in day care, or have parents who smoke.

AOM is an acute inflammation and effusion of the middle
ear. Viral, bacterial, and fungal pathogens may cause AOM.
The pathogenesis of bacterial AOM 1is eustachian tube dys-
function, typically following a viral infection, allowing reten-
tion of secretions (serous otitis) and seeding of bacteria. The
most common bacterial isolates are Streptococcus pneumoniae,
Haemophilus influenzae, Moraxella catarrhalis, and Strepto-
coccus pyogenes. There is an increased prevalence of antimicro-
bial resistance for S pneumoniae and B-lactamase-producing
strains of H influenzae. Vaccination for strains of Spneumoniae
has resulted in a modest decrease in incidence of AOM.

Patient presentations and complaints vary with age. Infants
with AOM have vague, nonspecific symptoms (irritability,
lethargy, and decreased oral intake). Young children can be
irritable, often febrile, and frequently pull at their ears, but
they may also be completely asymptomatic. Older children
and adults note ear pain, impaired hearing, and occasionally
otorrhea.

Otoscopy should focus on color, position, translucency,
and mobility of the tympanic membrane (TM). Compared
with the TM of a normal ear, AOM causes the TM to appear
dull, erythematous or injected, bulging, and less mobile. The
light reflex, normal TM landmarks, and malleus become
obscured. Pneumatic otoscopy and tympanometry enhance
accuracy in diagnosing AOM.

FIGURE 5.1
Chole, MD, PhD.)
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FIGURE 5.2 w Early Acute Otitis Media. A mildly erythematous
tympanic membrane is seen with a small purulent effusion in the
middle ear. (Photo contributor: C. Bruce MacDonald, MD.)

FIGURE 5.3 = Acute Otitis Media. The middle ear 1s filled with
purulent material behind an erythematous, bulging tympanic mem-
brane. (Photo contributor: Richard A. Chole, MD, PhD.)
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Normal Left Tympanic Membrane. Normal tympanic membrane anatomy and landmarks. (Photo contributor: Richard A.
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Management and Disposition

Although AOM generally resolves spontaneously, most
patients are treated with antibiotics and analgesics. Steroids,
decongestants, and antihistamines do not alter the course in
AOM but may improve upper respiratory tract symptoms.

Follow-up in 10 to 14 days or return if symptoms persist
or worsen after 48 hours 1s appropriate and patients should
be referred to an otolaryngologist for further evaluation, an
audiogram, and possible tympanostomy tubes if they have
significant hearing loss, failure of two complete courses of
outpatient antibiotics during a single event, chronic otitis
media (OM) with or without acute exacerbations, or failure of
prophylactic antibiotics.
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FIGURE 5.4 m Tympanogram of Normal Ear. The compliance
tracing of anormal ear. (Photo contributor: Lawrence B. Stack, MD.)

Pearls

1. AOM is a clinical diagnosis based on the presence of dis-
tinct fullness or bulging of the TM.

2. In children, recurrent OM may be due to food allergies.

3. Only 4% of children less than 2 years with AOM develop
temperatures greater than 104°F. Those with fever higher
than 104°F or with signs of systemic toxicity should be
closely evaluated for other causes before attributing the
fever to AOM.

4. Most children over 2 years qualify for observation for
48 hours prior to initiation of antibiotics.

5. Management of AOM may require<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>