Keeping a
Close Eye on
Ocular
Emergencies

Rosny Daniel, MD




Guiding
Cases

65 year old presents with
sudden, painless vision loss In
one eye.

55 year old presents with an
acutely painful red eye and
blurry vision.

38 year old presents with eye
pain after injury at work



Objectives

1. Review components of an emergency
focused ocular examination

2. Recognize time sensitive ophthalmic
emergencies

3. Discuss point of care ultrasound in the
eye exam

4. Describe indication and technique for
lateral canthotomy
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The emergency focused ocular exam

Visual acuity

Extraocular movements

Pupil exam

Visual field exam

Intraocular pressure

Fluorescein exam

Slit lamp



Visual acuity
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Extraocular Movements

Inferior Superior Superior Inferior
oblique, rectus, Medial rectus, oblique,
CN Il CN Il rectus, CNIl CN Il
N iy Exenoc o s
Adduction Medial rectus
Latera  Apduction Lateral rectus
Latees BS; Supraduction Superior rectus
rectus, Nvi P P
CN VI Infraduction Inferior rectus
Intorsion (rotation toward the patient's nose) Superior oblique
Extorsion (rotation toward the patient's ear) Inferior oblique
Superior Inferior Inferior Superior

oblique, rectus, rectus, oblique,
CNIV CNIl CNIl CNIV



Pupil Exam _—

o o
- Evaluate size, shape T
« Consensual response : :
» Afferent pupillary defect &K
» History of asymmetric pupils
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Visual Field Exam

_ Visual fields test

» Test one Eye at a time - L
» Check four quadrants ~

« Hand should be equidistant

BE Led

www.clinicalexams.co.uk



Intraocular pressure
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Slit Lamp and Fluorescein Exams

INTRODUCTION TO THE

SlitLamp Exam

sU A OphthoBook.com



Slit Lamp and Fluorescein Exams

« Comfort is key

« Patient must be positioned
correctly

* Many bobs and knobs

 Main benefit is anterior
chamber exam

 Wood’s Lamp and standard
Ophthalmoscopes have a blue
light!




Slit Lamp and Fluorescein Exams

 Pupil distance

» Patient position

» Brightness and color

« Shape of light beam

« Macro vs micro movements

» Magnification




Slit Lamp and Fluorescein Exams




Slit Lamp and Fluorescein Exams

CHAPTER 236: Eye Emergencies 1525

FIGURE 236-17. Hyphema secondary to blunt trauma. Note the blood filling the

FIGURE 236-16. Hypopyon: a layering of white blood cells in the inferior portion lower half. of the anterior chamber and hazy appearance of cornea suggesting
of the anterior chamber. (Courtesy of Allen R. Katz, Department of Ophthalmology, increased intraocular pressure. (Courtesy of Allen R. Katz, Department of Ophthal-

University of Nebraska Medical Center.) mology, University of Nebraska Medical Center.)




Slit Lamp and Fluorescein Exams

* Drop proparacaine in first

FIGURE 236-39. Corneal abrasion. (Reproduced with permission from Knoop K,
Stack L, Storrow A: Atlas of Emergency Medicine, 2nd ed. © 2002, McGraw-Hill, New

» Drop proparacaine onto o
fluorescein strips

« Gently touch to the eye




Guiding
Cases

65 year old presents with
sudden, painless vision loss in
one eye.

55 year old presents with an
acutely painful red eye and
blurry vision.

38 year old presents with eye
pain after traumatic injury at
work



Case 1

* 65 year old presents with sudden, painless vision loss in one eye

« HPI: Patient was at home watching TV, noticed that they couldn’t
see very well from R eye, their depth perception started to feel
off

« PMH: HTN, HLD, DM, gout
e Vitals: T: 36 HR: 87 BP: 176/97 RR:12 O2: 98%



Painless vision loss
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Painless vision loss
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* Retinal Problem
* Retinal detachment
» Posterior vitreous detachment

blood vessels
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Ocular Ultrasound
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Ocular Ultrasound

* Image both eyes

e Turn up the gain
 Retinal Detachment
* Vitreous Detachment

* Foreign Body /

Retina

/

 Pupillary Exam Optic Nerve

Vitreous Humor

 Vitreous Hemorrhage




Ocular Ultrasound

Normal PVD RD



The emergency focused ocular exam, case 1

Visual acuity R 20/200 L 20/20
Extraocular movements WNL

Pupil exam R eye less brisk

Visual field exam R eye unable to perform
Intraocular pressure WNL

Fluorescein exam Deferred

Slit lamp Deferred



Case 1 continued

« 65 year old with painless
. Lateral Lamina cribrosa
monocular vision loss, decreased g vy ciﬁ’;’fji'!?;y
right eye vision. |

Optic nerve

Internal carotid artery

* You perform an excellent eye (1GA) segments 7~
exam Clinoid segment | =
« Normal ultrasound Cavernous segment i Ctl‘y.'
Medial Short Sclera
« CT Stroke protocol ordered T— posteror | posteror | Grorog
artery arteries Retina
« Ophthalmology consulted Longposerir

» Patient diagnosed with [SisTa8)



CRAO vs Retinal Detachment

CRAO RETINAL DETACHMENT

 Significant vision loss « Partial vision loss, flashes, floaters,

+ Arterial occlusion curtain description

Retina peeling away from posterior
eye

Diagnosed with bedside ULS

» “Stroke of the eye”

« Amaurosis fugax

 Thrombolysis lacks evidence

Urgent consultation
* Ocular Massage

* Full dose ASA

Surgical repair

1 0

- Immediate consult, admission, or ﬂ
transfer



Case 2

« 55 year old presents with acute left eye pain, redness, and
blurry vision

* HPI: Went to the movies. Developed eye pain that kept getting
worse and developed blurry vision, headache, and nausea. No
trauma, doesn’t wear contacts.

 PMH: HTN, migraines, localized breast CA s/p resection
e Vitals: T: 37 HR: 93 BP: 165/93 RR: 11 O2: 99%



Painful Red Eye

 Trauma
« Abrasions/Ulcerations
« Contusion & Hemorrhage
* Tissue Inflammation
 Cellulitis
« Scleritis
« Conjunctivitis

« Chamber Problems

e Uveltis
 Glaucoma



The emergency focused ocular exam, case 2

Visual acuity R 20/20 L 20/40
Extraocular movements WNL, painful

Pupil exam L pupll fixed, large
Visual field exam WNL

Intraocular pressure R 17 mmHg L 61 mmHg
Fluorescein exam Norma

Slit lamp Norma



Acute Angle Closure Glaucoma

Comea - fT s Cornea
= ~ Closed angle
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« Ciliary Flush  Visual Halos

. Mydriasis ‘ - (Not Miosis) @
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 Consult Ophthalmology

 Treatment options
B blocker (timolol)
« Alpha 2 agonist (apraclonidine)
« Miotic agents (pilocarpine)
 IV/PO Acetazolamide
* |V Mannitol
« Surgical intervention




Corneal Abrasion
vs Ulcer

« Abrasions, superficial,
benign

« Pseudomonal risk w/
contact lens

» Ulcerations, deep, high risk
for perforation

. May require ophthalmology ﬂ
consultation & admission




Case 3

« 38 year old present with eye pain

« HPI: Pt was at work shelving heavy boxes. A box fell onto his
face, the corner hit him in the face/eye. He now has right eye
pain, headache, nausea, blurry vision.

* PMH: none
e Vitals: T:35.7 HR: 85 BP: 141/79 RR: 13 0O2:97%



Ocular Trauma

 Bony Injuries
« Orbital Wall
« Globe Injuries
« Open globe
 Bleeding/Hyphema
 Lens dislocation
« Superficial injries
* Periocular Injuries
« Tear duct
* Entrapment
« Retrobulbar hematoma

Closed globe
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L armellar
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Globe injury
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foreign body

—  Perforating

Rupture

Periocular injury
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Orbit

Lacrima

Extraocular

muscles
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Lacrimal sac

Lacrimal gland

Lacrimal punctum
Lacrimal canaliculus

Nasolacrimal duct

Inferior meatus
of nasal cavity




The emergency focused ocular exam, case 3

Visual acuity R 20/100 L 20/20
Extraocular movements R eye decreased upwards gaze
Pupil exam Equal

Visual field exam WNL

Intraocular pressure R 41 mmHg L 19 mmHg
Fluorescein exam Normal, no Seidel’s sign

Slit lamp Deferred



Case 3 continued

« CT scan shows inferior orbital wall

fracture, possible fat vs muscle
herniation into interior wall. Globe
has a normal shape. Retrobulbar
hematoma. Proptosis.

* Pt says vision is getting worse, he
has a headache and nausea.

« Repeat tonometry reveals R eye
pressure of 45 mm Hg




Lateral Canthotomy

1 .

« Ophthalmology consultation! ﬂ « Anesthesia with proparacaine,

- Indicated in suspected orbital lidocaine (consider sedation)

compartment syndrome with « Clamp lateral canthus

* IOP > 40 mm Hg - Incise along lateral canthus

» Vision changes « Retract inferior lid

* Proptosis

 Bluntly dissect down to lateral
canthal tendon

« Cut inferior (and superior) crus of
lateral canthal tendon

* Repeat exam including pressure




Lateral

Canthotomy
and Cantholysis




Painless vision loss
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Painful Red Eye

 Trauma
« Abrasions/Ulcerations
« Contusion & Hemorrhage
* Tissue Inflammation
 Cellulitis
« Scleritis
« Conjunctivitis

« Chamber Problems

e Uveltis
 Glaucoma



Ocular Trauma

 Bony Injuries
« Orbital Wall
« Globe Injuries
« Open globe
 Bleeding/Hyphema
 Lens dislocation
« Superficial injries
* Periocular Injuries
« Tear duct
* Entrapment
« Retrobulbar hematoma
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(

Do a thorough eye examination including visual acuity,
EOM, pupils, fields, intraocular pressure, fluorescein and
slit lamp examination for depth and anterior chamber.

Familiarize yourself with ultrasound, useful for RD, PVD,
FB, hematoma

Monocular vision loss is anterior to the optic chiasm

Full vision loss requires emergent ophthalmology team
evaluation

The painful red eye can be caused by deep lesions
(ulcers, glaucoma, orbital cellulitis) that require
Immediate intervention

Evaluate for open globe, fracture, and retrobulbar
injuries in trauma and be ready to canthotomize
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Review Articles

Central Retinal Artery Occlusion. StatPearls, National Library of Medicine.
https://www.ncbi.nim.nih.gov/books/NBK470354/.

Retinal Detachment. StatPearls, National Library of Medicine.
https://www.ncbi.nlm.nih.gov/books/NBK551502/.

A Review of the Red Eye. PMC, National Library of Medicine. https://pmc-ncbi-nlm-nih-
gov.ucsf.idm.oclc.org/articles/PMC5443986/.

Acute Angle-Closure Glaucoma. StatPearls, National Library of Medicine.
https://www.ncbi.nim.nih.gov/books/NBK430857/.

Ocular Trauma Review. PubMed, National Library of Medicine. https://pubmed-ncbi-nim-nih-
gov.ucsf.idm.oclc.org/35773155/.

Ocular Emergencies Ultrasound Guide. ACEP SonoGuide, American College of Emergency Physicians.
https://www.acep.org/sonoguide/advanced/ocular-emergencies.

Quick Reference Sites

Visual Fields. StatPearls, National Library of Medicine. https://www.ncbi.nlm.nih.gov/books/NBK553189/.

Decoding Visual Pathway Lesions. EyeNet Magazine, American Academy of Ophthalmology.
https://www.aao.org/eyenet/article/decoding-visual-pathway-lesions.

Parts of the Eye: Anatomy. American Academy of Ophthalmology. https://www.aao.org/eye-
health/anatomy/parts-of-eye.

Acute Angle-Closure Glaucoma. WikEM: The Global Emergency Medicine Wiki.
https://wikem.org/wiki/Acute_angle-closure_glaucoma.

Lacerations Around the Eye. LacerationRepair.com. https://lacerationrepair.com/techniques/anatomic-
regions/lacerations-around-the-eye/.

Procedures

Lateral Canthotomy. Maimonides Emergency Medicine Residency.
https://www.maimonidesem.org/blog/potd-trauma-tuesday-lateral-canthotomy.

Lateral Canthotomy Technique (Video). Emergency Care, John Mackenzie via Vimeo.
https://vimeo.com/6784014267?fl=pl&fe=vl.

Slit Lamp Examination (Video). YouTube. https://youtu.be/wOwMJ6Bjob_0?si=IxuzNvnoMhnHhU9q.

Image Resources

Snellen Eye Chart. Pixabay. https://pixabay.com/vectors/snellen-test-chart-diagnostic-3312498/.

Evaluate Diplopia: Extraocular Movements. ACEP Now, American College of Emergency Physicians.
https://www.acepnow.com/article/evaluate-diplopia-spot-life-threatening-etiologies/4/?singlepage=1.

Eye Anatomy Diagram. Pixabay. https://pixabay.com/vectors/eye-diagram-eyeball-body-pupil-39998/.

Herpes Simplex Virus (HSV) Corneal Dendrites. The Eye Forum, University of lowa.
https://webeye.ophth.uiowa.edu/eyeforum/cases/160-HSV.htm#gsc.tab=0.

Uses of Fluorescein Strips. EPOMedicine. https://epomedicine.com/clinical-medicine/uses-of-
fluorescein-strips/.

Acute Angle-Closure Glaucoma Figure. StatPearls, National Library of Medicine.
https://www.ncbi.nlm.nih.gov/books/NBK543075/figure/diseases_glaucoma.F7B/.

CT Orbits Protocol. Radiopaedia. https://radiopaedia.org/articles/ct-orbits-protocol-2?lang=us.

Retrobulbar Haematoma. Radiopaedia. https://radiopaedia.org/cases/retrobulbar-haematoma.

Lateral Canthus Anatomy Figure (Bhupendra C K Patel MD, FRCS). StatPearls, National Library of
Medicine. https://www.ncbi.nlm.nih.gov/books/NBK576403/figure/article-58723.image.f2/.

Red Eye Clinical Images. PMC, National Library of Medicine. https://pmc-ncbi-nlm-nih-
gov.ucsf.idm.oclc.org/articles/PMC5443986/.

Textbook & Institutional Sources

Eye Emergencies. Tintinalli's Emergency Medicine: A Comprehensive Study Guide, Section 19, Chapter
236.

UCSF Ophthalmology Department. University of California, San Francisco.
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