
A 60-year-old woman comes to the emergency department due to decreasing vision and a dull ache over 

her left eye for the past 12 hours. She had a successful surgical cataract extraction in her left eye 5 days 

ago. Temperature is 38.1 C (100.6 F), blood pressure is 140/90 mm Hg, pulse is 92/min, and respirations 

are 14/min. Examination of the left eye reveals a swollen eyelid, edematous conjunctiva, and exudates in 

the anterior chamber. Testing with Snellen's chart demonstrates decreased visual acuity in her left eye. 

What is the most likely diagnosis? 

0 A. Conjunctivitis (6%) 

O B. Corneal ulceration (2%) 

0 C.Uveitis (19%) 

✓O D.Postoperative endophthalmitis (68%) 

O E. Cavernous sinus thrombosis (2%) 

Omitted 
Correct answer 

I 1,1 68% 
L!!!!. Answered correctly 
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Postoperative endophthalmitis is the most common form of endophthalmitis. It usually occurs within 6 

weeks of surgery. Endophthalmitis refers to a bacterial or fungal infection within the eye, particularly the 

vitreous. Patients usually present with pain and decreased visual acuity. Examination reveals swollen 

eyelids and conjunctiva, hypopyon, corneal edema and infection. The vitreous can be sent for Gram stain 

and culture. Based on the severity, intravitreal antibiotic injection or vitrectomy is done. 

(Choice A) Conjunctivitis presents with excessive tearing, burning sensation, mild pain, conjunctiva!, and 

eyelid edema. Vision is not affected. 

(Choice B) Corneal ulceration presents as a foreign body sensation, blurred vision, photophobia, and 

pain. A history of contact lens use, recent trauma, or ocular disease may be present. The eye is 

erythematous, and ciliary injection is present. Purulent exudates are seen in the conjunctiva! sac and on 

the ulcer surface. 

(Choice C) Uveitis (ie, viral or parasitic infection within the eye) presents as blurred vision with moderate 

pain, conjunctiva! injection, and constricted pupils. Hypopyon (cell layering within the anterior chamber) is 

seen in severe anterior uveitis. Keratic precipitates ("mutton fat") and iris nodules may be seen. It is 

associated with HLA B27-related conditions. 

(Choice E) Cavernous sinus thrombosis is characterized by proptosis, ophthalmoplegia, chemosis, and 

visual loss. It occurs due to hematogenous spread from an infected, inflamed sinus. 

Educational objective: 

Postoperative endophthalmitis is the most common form of endophthalmitis. It usually occurs within 6 

weeks of surgery. Patients usually present with pain and decreased visual acuity. Examination reveals 

swollen eyelids and conjunctiva, hypopyon, corneal edema and infection. 
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A 6-year-old boy is brought to the clinic by his parents due to 3 weeks of itchy, red eyes. The patient has 

had intermittent, mild, clear eye drainage and rubs his eyes frequently. These symptoms have worsened 

so that he now has difficulty paying attention at school. His parents have noticed some light crusting of 

both eyes when he wakes up in the morning. The patient has a history of mild, intermittent asthma for 

which he uses an albuterol inhaler. He lives with his parents, little sister, 2 cats, and a hamster. His sister 

has had rhinorrhea, cough, pharyngitis, and fever for 2 days. Vital signs are normal. Examination shows 

bilateral, diffuse conjunctiva! injection and mild eyelid edema. The child has no photophobia. Visual acuity 

is 20/20 in both eyes. Which of the following is the most likely etiology of this patient's condition? 

O A. Abrasion of corneal epithelium (0%) 

O B. Bacterial infection of conjunctiva (4%) 

✓O C. lgE-mediated hypersensitivity (73%) 

O D.Obstruction of the nasolacrimal duct (1 %) 

O E. Viral infection of conjunctiva (20%) 

O F. Viral infection of cornea (0%) 

Omitted 
Correct answer 

C 

Explanation 

Symptoms 

Distribution 

Duration 

Discharge 

Associated findings 

I 1,1 73% 
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Conjunctivitis 

Viral Bacterial 

Unilateral or bilateral Unilateral or bilateral 

1-2 weeks 1-2 weeks 

Watery/mucoid Purulent 

Viral prodrome Unremitting ocular discharge 

04/03/2021 
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Allergic 

Always bilateral 

<30 minutes to perennial 

Watery 

Ocular pruritus 

Allergic conjunctivitis (AC) is caused by lgE-mediated acute hypersensitivity to environmental 

allergens. Episodes may be acute if due to a transient exposure (eg, pet dander) but more commonly are 

seasonal (pollen) or perennial (mold, dust). As in this patient, symptoms include bilateral ocular pruritus, 

conjunctiva! injection, and eyelid edema. Patients often have clear discharge and mild crusting, but AC 

does not cause purulent discharge, visual changes, or pain. 

The diagnosis is clinical and more common in those who have other atopic diseases (eg, asthma, allergic 

rhinitis), as in this patient. Treatment includes allergen avoidance when possible. AC can be treated 

topically with antihistamines, mast cell stabilizers, and artificial tears. Oral antihistamines can be helpful 

for patients with concomitant allergic rhinitis but may have systemic adverse effects (eg, sedation). 

(Choice A) Corneal abrasion is due to trauma to the eye surface by a foreign body. Symptoms include 

acute, severe eye pain and photophobia, neither of which is present in this patient. 

(Choice B) Bacterial conjunctivitis in children is typically caused by Streptococcus pneumoniae and 

Haemophilus influenzae. Patients have acute, copious, purulent discharge, unlike this child with mild, 

chronic tearing. 

(Choice D) Dacryostenosis (obstruction of the nasolacrimal duct) is most common in infancy and causes 

tearing and crusting. Conjunctiva! injection and eyelid edema are not seen. 

(Choices E and F) Viral conjunctivitis, most commonly due to adenovirus, causes acute conjunctiva! 

injection and watery or mucoid discharge. However, patients often have a viral prodrome (eg, fever, 

pharyngitis), and symptoms typically begin to improve within 5 days, making this an unlikely diagnosis in 

this patient with 3 weeks of symptoms. Adenovirus, as well as herpes simplex virus, can also cause 

keratitis (infection of the cornea), which presents with severe ocular pain, photophobia, and poor visual 

acuity; none of these are seen in this patient. 

Educational objective: 

Allergic conjunctivitis is an lgE-mediated hypersensitivity to environmental allergens and presents with 

ocular pruritus, bilateral conjunctivitis, and clear discharge. Treatment includes allergen avoidance and 

topical therapy (eg, antihistamines, mast cell stabilizers). 

References 

• Allergic conjunctivitis: current concepts on pathogenesis and management. 

• Epidemiology of allergic conjunctivitis. 
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A 16-year-old boy is brought to the emergency department due to an eye injury. The patient was helping 

his father to mow the lawn when a flying object struck his left eye. He has had foreign body sensation, 

pain, excessive tearing, and decreased vision in the eye. His father noticed the eye being red but did not 

visualize any foreign objects. The patient has no other medical conditions and takes no medications. In 

the emergency department, the patient appears in obvious discomfort and keeps the left eye closed. 

Which of the following findings is most suggestive of acute globe perforation in this patient? 

O A. Corneal cloudiness (12%) 

✓O B. Fixed teardrop pupil (54%) 

0 C.Hypopyon (13%) 

O D. Perilimbal injection (11 %) 

O E. Periorbital ecchymosis (8%) 

Omitted 
I 1,1 54% 
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B 

Explanation 

Open globe injury 

Risk factors 
• Blunt force trauma (rupture) 

• Penetrating trauma (laceration) 

• Extrusion of vitreous (eg, "gush" of fluid) 

• Eccentric or teardrop pupil 

Clinical features • Decreased visual acuity 

• Relative afferent pupillary defect 

• Decreased intraocular pressure 

• Emergency ophthalmology referral 

• Eye shield 

Management • CT scan of eye 

• Intravenous antibiotics 

• Tetanus prophylaxis 

This patient had a high-velocity projectile injury to the eye; however, the object is not identified on 

inspection, raising the possibility of open globe laceration (OGL) with an intraocular foreign body. OGL is 

typically caused by small, high-velocity particles (eg, metal shards) sent airborne by power tools, 

explosions (including weapons), lawn mowers, or motor vehicle accidents. Penetration of the globe most 

commonly occurs at the cornea. 

Large OGL may present with globe deformity, extrusion of vitreous or iris, or a visible entry wound. In the 

absence of an obvious wound, OGL may be inferred by a peaked or teardrop pupil (iris stretching due to 

the laceration or foreign object), increased or decreased anterior chamber depth, or reduced intraocular 

pressure. Other potential manifestations include loss of visual acuity or absent afferent pupillary response. 

If OGL is suspected, further assessment should be performed with fluorescein drops; as aqueous drains 

through the puncture site, fluorescein may be seen streaming away from the site or clear fluid may be seen 

flowing through the fluorescein. 

Management of OGL requires shielding of the eye and emergent ophthalmologic consultation for 

surgical repair. Chronic complications include infection ( endophthalmitis ), posttraumatic cataract, and 

vision impairment. 

(Choice A) Acute corneal opacification suggests angle closure glaucoma, which most commonly occurs in 

older individuals and is associated with headache, nausea, conjunctiva! redness, and a fixed, dilated pupil. 

(Choices C and D) Hypopyon is a layering of inflammatory cells in the dependent portion of the anterior 

chamber. Perilimbal injection (also called ciliary flush) is characterized by dilation of the vasculature at the 

junction of the sclera and cornea. These findings are seen in a variety of inflammatory (eg, anterior 

uveitis/iritis) and infectious (eg, endophthalmitis, keratitis) conditions. Although OGL can lead to 

endophthalmitis, these findings would not be present at the time of initial presentation. 

(Choice E) Periorbital ecchymosis (raccoon eyes) suggests orbital/skull fracture. Orbital fracture with 

globe rupture typically occurs with blunt trauma. 

Educational objective: 

Open globe laceration (OGL} is typically caused by small, high-velocity particles sent airborne by power 

tools, explosions, lawn mowers, or motor vehicle accidents. Large OGL may present with globe deformity, 

extrusion of vitreous or iris, or a visible entry wound. Other manifestations include a peaked or teardrop 

pupil, asymmetric anterior chamber depth, loss of visual acuity or afferent pupillary response, and reduced 

intraocular pressure. 
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A 75-year-old man comes to the office for an annual wellness visit. He feels healthy and has no 

bothersome symptoms. The patient is up to date on vaccines and cancer screening tests. History is 

notable for hypertension, for which he takes lisinopril and amlodipine, and type 2 diabetes mellitus, for 

which he takes metformin. The patient does not smoke and drinks alcohol only on social occasions. Blood 

pressure is 128/82 mm Hg. External ocular examination is normal; funduscopic examination shows an 

enlarged optic cup with an increased cup/disc ratio. Automated visual field testing reveals decreased 

peripheral vision in all axes. Which of the following is the most likely diagnosis? 

O A. Diabetic retinopathy (8%) 

O B. Hypertensive retinopathy (5%) 

O C.Macular degeneration (14%) 

O D.Nonarteritic anterior ischemic optic neuropathy (2%) 

0 E.Optic neuritis (1%) 

✓O F. Primary open-angle glaucoma (66%) 

Omitted 
Correct answer 

F 

Explanation 

I 1,1 66% 
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Optic disc in glaucoma 

Normal Open-angle glaucoma 

Disc Cup 

• Enlarged cup with cup/disc ratio >0.6 
• Cup/disc ratio <0.5 • Increase in cup size over time 
• Clear disc rim • Thinning of disc rim 

• Pale disc ( optic nerve atrophy) 

©UWorld 

This patient has primary open-angle glaucoma (OAG), manifesting as loss of peripheral vision in 

association with an enlarged optic cup and an increased cup/disc ratio (ie, "cupping" of the optic disc). 

OAG is a type of optic neuropathy characterized by atrophy of the optic nerve head. It is typically 

associated with increased intraocular pressure (IOP), as measured by tonometry, but this finding is not 

highly sensitive or specific. The prevalence of OAG is elevated in African Americans, patients with diabetes 

mellitus, and those with a family history of glaucoma. 

OAG usually has an insidious, slowly progressive course, and patients frequently are asymptomatic until 

the condition is advanced. Early symptoms, when present, typically include tripping over objects or being 

involved in near-miss motor vehicle collisions. Screening (eg, tonometry, peripheral vision testing, slit lamp 

examination) is not universally recommended but can be considered for older individuals and patients with 

risk factors. Initial treatment includes topical agents (eg, bimatoprost) to decrease the volume and 

pressure of aqueous humor or laser trabeculoplasty. 

(Choice A) Patients with diabetic retinopathy are commonly asymptomatic until late in the disease course. 

However, typical examination findings include microaneurysms, hard exudates, and retinal hemorrhages, 

sometimes with neovascularization. The disc is generally normal, and visual field defects (when present) 

are patchy, rather than peripheral. 

(Choice B) Hypertensive retinopathy presents with blurred vision, sometimes with limited visual field 

defects. Examination shows arteriovenous nicking, copper wiring, flame hemorrhages, cotton-wool spots, 

and optic disc edema. 

(Choice C) Age-related macular degeneration presents with slowly progressive central (not peripheral) 

vision loss. Examination shows subretinal drusen and pigment anomalies. 

(Choice D) Nonarteritic anterior ischemic optic neuropathy is characterized by ischemia in the optic nerve 

head. It presents acutely with painless, monocular vision loss. Typical examination findings include optic 

disc edema and an afferent pupillary defect. 

(Choice E) Optic neuritis presents with acute, monocular vision loss and pain with extraocular movement. 

Examination shows unilateral optic disc edema. The condition often occurs in young women with multiple 

sclerosis. 

Educational objective: 

Open-angle glaucoma (OAG) is a type of optic neuropathy characterized by loss of peripheral vision 

associated with an enlarged optic cup and an increased cup/disc ratio (ie, "cupping"). It is typically 

associated with increased intraocular pressure, but this finding is not highly sensitive or specific. OAG 

usually has an insidious course, and patients frequently are asymptomatic until the condition is advanced. 

References 

• Primary open-angle glaucoma. 
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A 62-year-old woman is brought to the emergency department due to an acute right-sided headache, 

ocular pain, and nausea. She was watching television in the evening after dinner when the symptoms 

began; initial treatment with cold compresses and acetaminophen was ineffective. The patient then 

developed decreased vision in the right eye and called for an ambulance. On examination, she appears 

uncomfortable and has episodic retching. The right eye has red conjunctiva! flushing; the right pupil is mid

dilated and nonreactive to light. Which of the following is the most appropriate next step in management of 

this patient? 

O A. Dilated fundus examination (8%) 

O B. Fluorescein eye examination (2%) 

O C. High-dose intravenous methylprednisolone (29%) 

✓O D.lntravenous acetazolamide (59%) 

0 E. Oral valacyclovir (0%) 

Omitted 
Correct answer 

D 

Explanation 

I 1,1 59% 
L!!!!. Answered correctly 
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Clinical • Symptoms: headache, ocular pain, nausea, decreased visual acuity 

features • Signs: conjunctiva! redness; corneal opacity; fixed, mid-dilated pupil 

Diagnosis 
• Tonometry (measures intraocular pressure) 

• Gonioscopy (measures corneal angle) 

• Topical therapy: multidrug topical therapy (eg, timolol, pilocarpine, 

Treatment 
apraclonidine) 

• Systemic therapy: acetazolamide (consider mannitol) 

• Laser iridotomy 

This patient has acute angle-closure glaucoma (ACG) presenting with headache, ocular pain, nausea, 

and decreased visual acuity. ACG is characterized by narrowing or closure of the anterior chamber angle, 

leading to decreased aqueous outflow and elevated intraocular pressure (IOP). Examination findings 

include conjunctiva! injection; corneal edema; palpable firmness of the eyeball; and a fixed, mid-dilated 

pupil. The diagnosis is confirmed by gonioscopy to visualize the corneal angle and/or tonometry to 

measure IOP. 

Initial management is directed at rapidly lowering IOP. Combination therapy with multiple topical agents 

is recommended; a typical regimen includes timolol (which reduces aqueous production), apraclonidine 

(which decreases aqueous production and increases outflow), and pilocarpine (which causes ciliary 

muscle contraction to open the trabecular meshwork at the corneal angle) eye drops. In addition, oral or 

intravenous acetazolamide is recommended to rapidly reduce further production of aqueous humor. 

Subsequently, laser iridotomy can facilitate aqueous outflow and provide definitive management. 

(Choice A) Pupillary dilation (eg, dilated funduscopic examination) narrows the corneal angle and can 

precipitate or worsen ACG. Therefore, mydriatic drops (eg, phenylephrine, cyclopentolate) should not be 

given in patients with ACG. 

(Choice B) Fluorescein dye can be instilled onto the surface of the eye to facilitate inspection of the 

cornea (eg, foreign body, corneal abrasion, keratitis). Systemic administration offluorescein can be used 

to inspect the retinal circulation (ie, fluorescein angiography). These techniques are not helpful in the 

diagnosis of ACG. 

(Choice C) High-dose systemic glucocorticoids (eg, methylprednisolone) are indicated for the treatment of 

anterior ischemic optic neuropathy in giant cell (temporal) arteritis. They are also used in patients with 

optic neuritis (eg, due to multiple sclerosis). Although these conditions can cause various combinations of 

headache, ocular pain, and vision loss, this patient's conjunctiva! redness, mid-dilated pupil, and associated 

nausea are more consistent with ACG. 

(Choice E) Ophthalmic zoster (which is treated with valacyclovir) presents with eye pain, conjunctivitis, 

and corneal ulcers. It is usually associated with a vesicular rash in the distribution of the cutaneous branch 

of the first division of the trigeminal nerve [CN V]. Headache and retching are more typical of ACG. 

Educational objective: 

Initial management of angle-closure glaucoma is directed at rapidly lowering intraocular pressure. 

Combination therapy with multiple topical agents (eg, timolol, pilocarpine, apraclonidine) is recommended. 

In addition, acetazolamide rapidly reduces further production of aqueous humor. Subsequently, laser 

iridotomy can facilitate aqueous outflow and provide definitive management. 

References 

• Primary angle-closure glaucoma: an update. 
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A 53-year-old man comes to the office because of difficulty reading fine print over the last year. He now 

has to hold books, menus, and magazines at an arms length in order to read them. He has never had 

visual problems before. Which of the following is most likely abnormal in this patient? 

0 A. Corneal shape (7%) 

✓O B. Lens elasticity (84%) 

0 C.Lens opacity (3%) 

O D.Macula (3%) 

O E. Peripheral retina (0%) 

O F. lntraocular pressure (0%) 

Omitted 
Correct answer 

I 1,1 84% 
L!!!!. Answered correctly 
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This patient is most likely suffering from presbyopia, which is a common age-related disorder that results 

from the loss of elasticity in the lens. This decrease in elasticity prohibits accommodation of the lens, which 

is required in order to focus on near objects. The tendency of patients to hold reading material at a further 

distance is classic for presbyopia. Patients often have no history of eye problems. Most patients will report 

the onset of presbyopia while they are in their forties, and symptoms typically peak at some point in their 

sixties. The poor near vision associated with presbyopia can easily be improved with reading glasses. 

(Choice A) A nonspherical cornea can lead to astigmatism, which typically presents with blurry vision both 

at a distance and up close. 

(Choice C) Increased lens opacity is the etiology of cataracts. Patients may have difficulty reading, but a 

history of difficulty with night vision or driving at night is more characteristic. 

(Choice D) Age-related macular degeneration is a common cause of visual loss in patients over the age of 

50, but it is typically associated with central visual field loss. 

(Choice E) Disease located in the peripheral retina is usually secondary to diabetes, which can lead to 

either proliferative or non-proliferative retinopathy. This patient, however, has no known history of diabetes. 

(Choice F) Elevated intraocular pressure is the etiology of glaucoma. Primary open-angle glaucoma 

usually presents with peripheral visual field defects followed by central visual loss. 

Educational objective: 

Presbyopia is a common age-related decrease in lens elasticity that leads to difficulty with near vision. A 

history of a middle-aged individual who has to hold books at an arms length to read is classic. 

Medicine 

Subject 

Ophthalmology 

System 

Presbyopia 

Topic 

MedicalBooksVN.com 



A 34-year-old male presents to the emergency department with a red eye. He says, "I just woke up this 

morning and saw that my right eye was red." He denies any itching, pain or discharge. He has no known 

drug or environmental allergies. He takes no medication. His vital signs are stable. The photo of his eye 

is shown below. 

What is the best next step in his management? 

O A. Check intraocular pressure (9%) 

O B. Refer to ophthalmologist (4%) 

O C.Check coagulation parameters (9%) 

✓O D.Observation (75%) 

0 E.Antibiotics (1%) 

Omitted 
Correct answer 

I I, I ?So/o 
L!!!!. Answered correctly 
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This patient has a subconjunctival hemorrhage. He woke up with a red eye, and is entirely asymptomatic. 

Subconjunctival hemorrhage is a completely benign condition. It may be due to simple trauma from 

rubbing the eyes vigorously, violent coughing spells, hypertensive episodes or coagulopathy. In the 

majority of cases, the condition is from minor bruising and does not require any workup at all. The 

hemorrhage usually disappears in 24 to 48 hours. Simple observation is the best treatment. The 

occasional patient with subconjunctival hemorrhage may have an elevated blood pressure. In such rare 

cases, lowering of the blood pressure may be useful. 

(Choice A) The intraocular pressure is usually monitored in individuals with suspected glaucoma. 

Features of glaucoma include visual loss, pupillary dilatation and erythema around the conjunctiva. The 

eyeball may feel hard to palpation. A tonometer reveals the increased intraocular pressure. The treatment 

is a topical cholinergic or beta blocker eye drops. 

(Choice B) There is no need for an ophthalmology referral at this time. Subconjunctival hemorrhage is a 

very benign condition. 

(Choice C) The occasional patient who is on anticoagulation medication may develop a subconjunctival 

hemorrhage. Measurements of coagulation parameters may be indicated in such a case. Therapy is 

conservative. 

(Choice E) Antibiotics are not required for subconjunctival hemorrhage because the condition is not 

infectious. Conjunctivitis can present with discharge and redness of the eye. Topical antibiotic drops are 

required. 

Educational Objective: 

Spontaneous subconjunctival hemorrhage is a benign finding, and does not require any treatment. 
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A 56-year-old woman comes to the office due to eye irritation, painful eye movements, and diplopia. Over 

the last few weeks, she has also experienced weight loss and fatigue. The patient smokes a pack of 

cigarettes a day and has a 25-pack-year history. Other medical problems include chronic obstructive 

pulmonary disease treated with an inhaled corticosteroid and bronchodilators. She also suffered a head 

injury in a motor vehicle accident 6 months ago. Blood pressure is 146/70 mm Hg, pulse is 110/min, and 

respirations are 18/min. On physical examination, the patient is unable to maintain eye convergence and 

experiences diplopia on upward gaze. Her eyes are shown in the image below. 

Which of the following is the most likely cause of this patient's examination findings? 

0 A. Brain stem injury (4%) 

O B. Increased intracranial pressure (6%) 

O C. Increased intraocular pressure (5%) 

O D.Neuromuscular junction disorder (6%) 

✓O E. Orbital tissue expansion (61 %) 

O F. Paraneoplastic syndrome (16%) 

Omitted 
Correct answer 

I 1,1 61% 
L!!!!. Answered correctly 
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Clinical manifestations of Graves disease 

General Heat intolerance, weight loss, sweating 

Eyes Lid lag, proptosis, diplopia 
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Skin Hair loss, infiltrative dermopathy (pretibial myxedema) 

Cardiovascular Tachycardia, hypertension, atrial fibrillation 

Nails Onycholysis, clubbing (acropachy) 

Endocrine Hyperglycemia, hypercalcemia, bone loss, menstrual irregularities 

Gastrointestinal Diarrhea 

Neurology Tremors, hyperreflexia, proximal muscle weakness 

©UWorld 

This patient has clinical features of hyperthyroidism (ie, weight loss, tachycardia) with proptosis and 

impaired extraocular motion (decreased convergence, diplopia) consistent with Graves ophthalmopathy. 

Other common symptoms include irritation (eg, gritty or sandy sensation), redness, photophobia, pain, and 

tearing. Ophthalmopathy in Graves disease is typically diagnosed at the same time as hyperthyroidism but 

may occur before or after the onset of hyperthyroidism. Risk factors include female sex, advancing age, 

and smoking. 

In Graves disease, thyrotropin (TSH) receptor autoantibodies {TRAB) stimulate thyroid hormone 

production, resulting in hyperthyroidism. Thyroid hormone increases sensitivity to catecholamines, and 

thyrotoxicosis of any etiology may cause lid lag and retraction due to sympathetic activation and contraction 

of the superior tarsal muscle. However, true exophthalmos with impaired extraocular motion is seen only 

in Graves disease and is due to T cell activation and stimulation of orbital fibroblasts and adipocytes by 

TRAB, resulting in orbital tissue expansion and lymphocytic infiltration. 

(Choice A) Brain stem dysfunction can cause diplopia but not proptosis. Furthermore, because many 

neural tracts are tightly packed in the brain stem, other neurologic findings (eg, weakness, sensory deficits, 

altered sensorium) are usually present. 

(Choice B) Increased intracranial pressure (eg, pseudotumor cerebri) can cause papilledema but would 

not cause proptosis. 

(Choice C) Graves ophthalmopathy can cause increased intraocular pressure due to orbital tissue 

expansion and compression of the globe. However, increased intraocular pressure alone (eg, glaucoma) 

does not cause proptosis. 

(Choices D and F) Myasthenia gravis (MG) is a disorder of the neuromuscular junction caused by 

autoantibodies against acetylcholine receptors on the motor end plate. Ocular involvement may cause 

fluctuating diplopia and ptosis. Lambert-Eaton myasthenic syndrome {LEMS) is a paraneoplastic 

syndrome that may also cause diplopia. However, ocular involvement by LEMS is less common than 

involvement of the proximal limb muscles, and neither MG nor LEMS would cause ocular irritation, painful 

movement, or proptosis. 

Educational objective: 

Graves ophthalmopathy is characterized by ocular irritation, impaired extraocular motion, and proptosis. It 

is caused by T cell activation and stimulation of orbital fibroblasts by thyrotropin {TSH) receptor 

autoantibodies, leading to expansion of orbital tissues. 

References 

• Evaluating Graves' orbitopathy. 

• Graves' ophthalmopathy. 
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A 4-year-old boy is brought to clinic for evaluation of crossed eyes. The mother noticed that the patient's 

left eye has been very slightly deviated toward the nose over the last few months. The patient has no 

chronic medical conditions and takes no medications. Vaccinations are up to date. Visual acuity screen 

reveals 20/20 and 20/50 in the right and left eyes, respectively. Corneal light reflex is central in the right 

eye and temporal in the left eye. When the right eye is covered, the left eye shifts fixation from a nasal to 

temporal direction. When the left eye is covered, the right eye remains in midline position. Red reflex is 

more intense in the left eye. Dilated funduscopic examination is normal bilaterally. In addition to corrective 

lenses, which of the following is the best next step in management of this patient? 

O A. Latanoprost drops to the left eye (1 %) 

O B. Latanoprost drops to the right eye ( 1 % ) 

O C.No additional intervention indicated (5%) 

O D.Patching of the left eye (7%) 

✓O E. Patching of the right eye (84%) 

Omitted 
Correct answer 

E 

Explanation 

Clinical 

findings 

I 1,1 84% 
L!!!!. Answered correctly 
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Strabismus (ocular misalignment) 

• Constant eye deviation at any age 

• Intermittent eye deviation at age >4 months 

• Eye deviation on cover test 

• Asymmetric corneal light reflexes 

• Asymmetric intensity of red reflexes 

• Torticollis or head tilt 
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• Strengthen deviated eye (eg, patch unaffected eye, cycloplegic drops to blur 

Treatment 
unaffected eye) 

• Correct refractive errors (ie, prescription glasses) 

• Surgery 

Complications 
• Amblyopia (reduced visual acuity) 

• Diplopia 

This patient has strabismus, which is ocular misalignment characterized by nasal (esotropia) or temporal 

(exotropia) deviation of the eye. Intermittent strabismus can be expected in infants age <4 months due to 

immature extraocular muscles (ocular instability of infancy). However, strabismus beyond early infancy 

must be treated to prevent amblyopia, a functional reduction in visual acuity from disuse of the deviated 

eye, as seen in this patient. 

Examination findings in strabismus include asymmetric red reflexes and corneal light reflexes as well as 

eye deviation during the cover test. The cover test is performed by covering one eye and observing for 

movement in the other while the child focuses on an object. A normal eye maintains the same position 

without moving; a misaligned eye shifts to refixate on the object when the normal eye is covered. 

Treatment involves prescription eyeglasses for correction of significant refractive errors (if present) and 

promoting the use of the affected eye. For example, the amblyopic eye can be strengthened by patching 

the normal eye or blurring the vision of the normal eye with cycloplegic drops (eg, atropine). Without 

treatment, this patient's visual acuity in the left eye will continue to worsen (Choice C). Screening for 

strabismus should be performed at every well child visit until age 5 because treatment outcomes are best 

when initiated while the visual cortex is most malleable. 

(Choices A and B) Latanoprost drops are used to reduce increased intraocular pressure seen with 

glaucoma, which causes tearing, corneal edema, and (rarely) strabismus due to vision loss. Optic disc 

cupping would be present on funduscopic examination in a patient with glaucoma. 

(Choice D) This patient's left eye is deviated with vision loss; patching the left eye will worsen the 

amblyopia. 

Educational objective: 

Strabismus, or ocular misalignment, can be detected by asymmetric red and corneal light reflexes as well 

as eye deviation on cover test. Management includes correction of refractive errors and strengthening the 

affected eye by patching or applying drops to blur vision in the normal eye. Without treatment, strabismus 

can lead to amblyopia, a functional reduction in visual acuity of the deviated eye. 
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A 12-year-old boy is brought to the emergency department by his parents due to bilateral eye pain. The 

patient and his family are on a ski vacation, and he had played in the snow all day. Over the past hour, the 

patient has had progressively worsening pain in both eyes. Temperature is 37.2 C (99 F). Visual acuity is 

20/40 in both eyes. Extraocular movements are intact, and pupils are reactive bilaterally. There is no 

tenderness to palpation. Bilateral conjunctivae are erythematous with increased tearing of both eyes. The 

anterior chamber appears normal. Fluorescein examination reveals diffuse punctate corneal staining 

bilaterally. Which of the following most likely contributed to this patient's presentation? 

O A.Aqueous humor obstruction (4%) 

O B. Bacterial infection (4%) 

O C.Blunt force trauma (13%) 

O D.Retained foreign body (19%) 

✓O E. Ultraviolet light exposure (57%) 

Omitted 
Correct answer 

I I, I S?o/o 
L!!!!. Answered correctly 

E 

Explanation 
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Photokeratitis 

• UV light causes desquamation of corneal epithelium 
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Etiology • Risk factors: high altitudes, areas with increased UV light reflection (eg, sand, 

water, snow) 

• Severe, bilateral eye pain & photophobia 6-12 hr after exposure 

Clinical • Foreign body sensation in the eye 

features • Decreased vision 

• Conjunctiva! erythema, chemosis, tearing 

Diagnosis • Punctate corneal staining with fluorescein dye 

Management 
• Supportive (eg, oral analgesics, topical antibiotics) 

• Symptom resolution within 1-3 days 

Prevention • UV-protective eyewear 

UV = ultraviolet. 

This patient's bilateral eye pain and redness after playing in the snow are concerning for photokeratitis, 

an acute superficial corneal injury caused by excessive ultraviolet (UV) light exposure. Without 

protective eyewear, the cornea absorbs UV radiation, which leads to desquamation of corneal epithelial 

cells. Because of the reflection of sunlight on water, sand, and snow, beachgoers and skiers are at highest 

risk. In addition, the atmosphere at higher elevations (eg, ski slopes) is less protective against the sun's 

rays. 

Photokeratitis typically presents 6-12 hours after UV exposure with severe bilateral eye pain and 

photophobia. Patients often describe a gritty foreign-body sensation in the eyes, and visual acuity may be 

temporarily decreased. Examination shows increased tearing with conjunctiva! injection and edema. 

The presence of a facial sunburn further supports the diagnosis of a UV-related injury. Diagnosis is 

confirmed with fluorescein staining of punctate defects on bilateral corneas. 

Management of photokeratitis includes pain relief and lubrication with a topical antibiotic ointment (eg, 

erythromycin ). Symptoms generally resolve within 1-3 days as the corneal epithelium regenerates. 

Although the cornea heals with no known long-term sequelae, UV radiation can lead to other unrelated eye 

diseases (eg, pterygium, cataracts), and UV-protective eyewear is highly recommended. 

(Choice A) Acute angle-closure glaucoma (ie, aqueous humor obstruction) causes sudden eye pain and 

redness with vision loss. However, examination typically shows a unilateral, fixed, middilated pupil. In 

addition, fluorescein dye testing would be normal. 

(Choice B) Bacterial conjunctivitis can cause conjunctiva! injection but is associated with purulent eye 

drainage rather than tearing. In addition, although mild discomfort may be present, progressive eye pain is 

not typical, and corneal defects would not be present on fluorescein staining. 

(Choice C) Hyphema due to blunt force trauma is typically unilateral and presents with eye pain, vision 

loss, and blood in the anterior chamber. This patient's bilateral findings and normal anterior chamber make 

hyphema unlikely. 

(Choice D) A retained foreign body can cause corneal abrasion, which presents with eye pain, 

photophobia, and tearing. However, fluorescein dye testing most commonly shows a discrete, unilateral 

linear stain rather than diffuse, bilateral punctate lesions. 

Educational objective: 

Photokeratitis is an acute corneal injury caused by ultraviolet (UV) light exposure in the absence of UV

protective eyewear. Patients generally seek medical attention 6-12 hours after exposure for severe 

bilateral eye pain and photophobia. Punctate staining of the corneas with fluorescein dye is characteristic. 
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A 19-year-old man is brought to the emergency department due to an eye injury. About an hour ago, the 

patient was playing racquetball and was hit in the face by the ball. He felt pain immediately in his left eye 

and placed an ice pack over it. The appearance of the eye on examination is shown in the image below . 

• 

This patient's diagnosis increases the risk of which of the following complications? 

O A. Cataract formation (8%) 

O B.Corneal neovascularization (12%) 

O C.lnfectious keratitis (11%) 

✓O D. lntraocular hypertension (48%) 

O E.Subconjunctival hemorrhage (18%) 

Omitted 
Correct answer 

I 1,1 48% 
L!!!!. Answered correctly 

D 

Explanation 
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Traumatic hyphema 
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Mechanism 
• Blunt ocular trauma (eg, baseball, paintball, airbag deployment) 

• Penetrating trauma (less common) 

• Vision loss 

• Eye pain 

Clinical presentation • Photophobia 

• Layering of blood in the anterior chamber 

• Anisocoria (unequal pupils) 

• Ophthalmology referral 

o Monitor intraocular pressure 

Initial management o Cycloplegic & glucocorticoid eye drops 

• Eye shield 

• Bed rest (elevate head) 

• Rebleeding 

Complications • lntraocular hypertension ---+ optic nerve atrophy (glaucoma) 

• Permanent vision loss 

This patient has a hyphema, which is a collection of blood in the anterior chamber of the eye. When force 

is applied to the eye, intraocular pressure increases acutely, causing ruptured blood vessels in the 

ciliary body and iris. Hyphemas are most common after blunt ocular trauma (eg, paintball, assault, airbag 

deployment) but can also occur with penetrating injury. 

Typical presentation includes eye pain and blurry vision, with the severity of vision loss correlating with 

the size of the hyphema. Anisocoria (unequal pupils) and a sluggish pupillary reflex are common due to 

torn iris sphincter muscles, and an examination finding of blood between the cornea and lens is diagnostic. 

Management of traumatic hyphema involves preventing complications and preserving vision. An eye 

shield, bed rest (with head elevation), and glucocorticoid eye drops help prevent rebleeding, which is 

associated with worse vision outcomes. In addition, intraocular pressure should be monitored daily 

because untreated intraocular hypertension can lead to optic nerve injury (ie, glaucoma) and 

permanent vision loss. 

Small hyphemas self-resolve typically within days; however, surgical clot evacuation is required for a large, 

persistent hyphema or for intraocular hypertension unresponsive to topical and oral therapies. 

(Choice A) Cataract, a painless lens opacity that causes blurry vision, usually develops as a complication 

of an inflammatory condition (eg, uveitis, scleritis). Traumatic cataract can occur but most commonly 

develops after an open globe injury (eg, penetrating trauma), which typically presents with an eccentric or 

teardrop-shaped pupil, not seen here. 

(Choices B and C) Common risk factors for keratitis, or corneal infection, include prolonged contact lens 

use and immunosuppression, not blunt trauma or hyphema. Keratitis, as with other causes of corneal 

ischemia, can also lead to corneal neovascularization, a condition in which new blood vessels grow into the 

cornea and cause decreased visual acuity. Blood in the anterior chamber does not increase this risk. 

(Choice E) Subconjunctival hemorrhage is a painless collection of blood beneath the eye surface that 

does not affect visual acuity. The bleeding may be spontaneous or secondary to increased venous 

pressure (eg, Valsalva maneuver, coughing), but it is not a complication of hyphema. 

Educational objective: 

A hyphema is a collection of blood in the anterior chamber of the eye that develops following blunt or 

penetrating ocular trauma. Management involves preventing complications such as rebleeding and 

intraocular hypertension, which can result in optic nerve injury and permanent vision loss. 
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An 85-year-old man comes to the office due to a rash over his forehead, tip of nose, and left eye. He also 

complains of pain and decreased vision. He has had fever, malaise, and a burning sensation around his 

left eye for the past 5 days. Temperature is 38.1 C (101 F), blood pressure is 140/90 mm Hg, pulse is 

92/min, and respirations are 14/min. Physical examination reveals a vesicular rash on the periorbital region 

and lid margins. The left eye is red, with chemosis of the conjunctiva. Dendriform ulcers are seen on the 

cornea. What is the most likely diagnosis? 

O A. Herpes simplex keratitis (17%) 

0 B. Dacryocystitis (1 %) 

O C.Bacterial keratitis (1%) 

O D. Trigeminal neuralgia (1 %) 

✓O E. Herpes zoster ophthalmicus (77%) 

Omitted 
Correct answer 

I 1,1 ??% 
L!!!!. Answered correctly 

E 

Explanation 
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Herpes zoster ophthalmicus is an infection caused by varicella-zoster virus (VZV). Most episodes occur 

in the elderly or immunosuppressed. VZV remains latent in the trigeminal ganglion. During periods of 

immunosuppression, the virus travels via the ophthalmic branch to the forehead and the eye. Symptoms 

manifest thereafter with fever, malaise, and a burning, itching sensation in the periorbital region. 

Examination reveals a vesicular rash in the distribution of the cutaneous branch of the first division of 

the trigeminal nerve. Conjunctivitis and corneal ulcers characterize the eye involvement. Involvement of 

the tip of the nose (Hutchinson sign) is associated with eye involvement. Treatment started within 72 hrs 

after eruption with high dose acyclovir reduces the development of complications. 

(Choice A) Herpes simplex keratitis, which most commonly presents as a dendritic corneal ulcer, presents 

with pain, photophobia, and decreased vision. There may also be minute clear vesicles in the corneal 

epithelium. However, herpes simplex keratitis does not cause the typical vesicular rash (eg, forehead, 

nose) or systemic symptoms seen with herpes zoster ophthalmicus. 

(Choice B) Dacryocystitis is an infection of the lacrimal sac due to obstruction of the nasolacrimal duct. It 

is characterized by pain, swelling, tenderness, and redness in the tear sac area. Mucus or pus can be 

expressed. 

(Choice C) Bacterial keratitis is usually seen in contact lens wearers, and following corneal trauma. The 

cornea appears hazy with a central ulcer and adjacent stromal abscess. Hypopyon may be present. 

(Choice D) The diagnosis of trigeminal neuralgia is made clinically based on history. It is characterized by 

a stabbing or shock-like pain over the distribution of the maxillary or mandibular division of the trigeminal 

nerve. The pain may be triggered by light touch or vibration. It does not cause a rash. 

Educational objective: 

Herpes zoster ophthalmicus is characterized by dendriform corneal ulcers and a vesicular rash in the 

trigeminal distribution. 
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A 16-year-old girl is brought to clinic for vision follow-up. The patient has myopia that was diagnosed at 

age 8. She wears corrective lenses, and her prescription has progressed yearly. The patient has no other 

chronic medical conditions and takes no daily medications. Vital signs are normal. Examination shows 

equal pupillary reflexes. Visual acuity is 20/50 bilaterally with current lenses. Refraction testing results in a 

lens prescription of -9 diopters sphere in the right eye and -8.75 diopters sphere in the left eye. This 

patient is at increased risk for which of the following complications? 

O A.Anterior chamber hemorrhage (5%) 

0 B.Anterior uveitis (6%) 

O C.Pterygium development (27%) 

✓O D.Retinal detachment (54%) 

O E. Retinal microinfarctions (6%) 

Omitted 
Correct answer 

I 1,1 54% 
L!!!!. Answered correctly 
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Myopia (nearsightedness) 
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Pathophysiology 
• Caused by increased axial length of eye (most common) or corneal protrusion 

• Results in refracted image focused anterior to retina 

• New-onset incidence highest in adolescents 

Epidemiology • Severity typically stabilizes by early adulthood 

• Risk factors: positive family history, East Asian descent 

• Blurred distance vision 
Clinical features 

• Normal near vision 

Management • Prescription lenses with diverging (concave) lenses 

• Retinal detachment 
Complications* 

• Macular degeneration 

*Associated with high myopia (ie, >6 diopters of correction). 

This patient has progressive myopia (nearsightedness), a refractive error most commonly caused by 

increased anterior-posterior diameter of the eye. As the axial length of the eye increases during 

adolescence, the risk of myopia also increases because the focal point of a refracted image shifts anterior 

to the retina. The image displacement causes blurred distance vision, although vision of nearby objects 

is normal. Examination shows decreased visual acuity; peripheral field testing and funduscopic 

examination are normal. Management of myopia is with prescription lenses with a diverging (concave) 

lens, which refocuses the refracted image onto the retina. 

Patients with progressive myopia (ie, untreated or refractory to treatment) may develop high myopia, 

which is characterized by needing i::6 diopters of correction to achieve normal visual acuity, as seen in 

this patient. High myopia leads to stretching and thinning of the sclera, choroid, and retina. These 

mechanical changes are associated with an increased risk of retinal detachment and macular 

degeneration, both of which can lead to vision loss. Retinal detachment in high myopia is characterized 

by a retinal tear that allows vitreous fluid to accumulate between the retinal layers. 

In some children, antimuscarinic drops (eg, atropine) or orthokeratology (ie, rigid contact lens) may be used 

to slow progressive myopia and prevent subsequent complications. 

(Choice A) Hyphema, or blood within the anterior chamber, usually occurs due to blunt force trauma to the 

eye. Spontaneous hyphema is associated with underlying bleeding disorders (eg, von Willebrand disease) 

or microvascular disease (eg, diabetes), not high myopia. 

(Choice B) Anterior uveitis (intraocular inflammation) can cause eye pain, redness, and vision loss. 

Associated conditions include infection (eg, herpes viruses) and autoimmune disease Uuvenile idiopathic 

arthritis). The incidence is not increased with myopia. 

(Choice C) Pterygium is a wedge-shaped proliferation of conjunctiva! tissue that expands from the lateral 

aspects of the eye toward the cornea. Patients typically have chronic ultraviolet light exposure; myopia is 

not associated with pterygium development. 

(Choice E) Retinal microinfarctions are characterized by arteriolar obstruction leading to ischemia and are 

seen on funduscopy as yellow-white retinal lesions (cotton-wool spots). This condition is associated with 

hypertension and diabetes, not high myopia. 

Educational objective: 

Myopia, or nearsightedness, is characterized by increased anterior-posterior diameter of the eye, causing 

blurred distance vision. High myopia (>6 diopters of correction) increases the risk of retinal detachment 

and macular degeneration. 
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A 9-month-old girl is brought to the clinic for a well-child visit. She was born precipitously at 35 weeks 

gestation due to preterm labor to a 22-year-old primigravida who did not receive prenatal care. The 

patient's neonatal course was notable for a 1-week hospital stay due to difficulty feeding. She was 

hospitalized for bronchiolitis at age 3 months for 4 days. The patient can crawl but has not begun cruising. 

She has been babbling and repeating "mama." Height, weight, and head circumference track along the 

25th percentile. She is alert and smiling at the examiner and her mother. Ophthalmoscopic examination 

reveals a white reflex in the left eye and a red reflex in the right. Extraocular movements are intact, and the 

pupils are equal and reactive to light. The corneal light reflex is symmetric. The remainder of the 

examination is normal. Which of the following is the most likely cause of this patient's physical examination 

findings? 

O A. Congenital cytomegalovirus infection (1 %) 

O B. Congenital rubella syndrome (4%) 

O C.Retinitis pigmentosa (1%) 

✓O D.Retinoblastoma (84%) 

O E. Retinopathy of prematurity (7%) 

Omitted 
Correct answer 

I 1,1 84% 
L!!!!. Answered correctly 
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Explanation 
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Normal eyes & white reflex 

Normal eyes 
Red reflexes & corneal light reflexes are equal. 

Absent reflex 
White reflex on abnormal eye can result from opacities of the lens 
(eg. cataract) or tumor (eg, retinoblastoma). 

©UWorld 
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This patient has leukocoria (white pupillary reflex) concerning for retinoblastoma, the most common 

intraocular tumor of childhood, which occurs due to inactivation of the tumor suppressor gene RB1. 

Sporadic retinoblastoma often presents as unilateral disease, whereas inheritable retinoblastoma is more 

commonly bilateral. 

Retinoblastoma is typically diagnosed in children age <2 and should therefore be suspected in any infant or 

young child with an absent red reflex. Other presenting features include strabismus, nystagmus, vision 

impairment, and ocular inflammation. Immediate ophthalmologic referral is required for treatment to 

avoid metastasis to the contralateral eye and the brain. Diagnosis is confirmed with MRI of the brain and 

orbits (red circle). Biopsy is not performed due to risk of tumor seeding. 

(Choices A and B) Cytomegalovirus and rubella are congenital infections contracted in utero that can 

cause leukocoria due to cataracts (lens opacification). However, bilateral white pupillary reflexes and 

abnormalities such as hearing loss and microcephaly would be expected with these conditions. 

(Choice C) Retinitis pigmentosa is a genetic disorder characterized by progressive retinal degeneration. 

Typical presentation includes night blindness, decreased visual acuity, and visual field loss. Cataracts can 

develop but are very rare in infancy. 

(Choice E) Severe retinopathy of prematurity with associated retinal detachment can cause leukocoria, 

but it is unlikely in this patient because the condition typically affects infants born at <30 weeks gestation. 

Educational objective: 

Leukocoria, or white pupillary reflex, in an infant or young child should prompt immediate referral to an 

ophthalmologist to evaluate for retinoblastoma. Strabismus and nystagmus are other red flags. 
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A 35-year-old HIV-positive male is complaining of deterioration of his vision over the past week. He initially 

experienced eye pain and mild conjunctivitis, followed by rapid progressive visual loss. Examination of his 

eyes reveals marked keratitis. Funduscopy shows widespread, pale, peripheral retinal lesions and central 

necrosis of the retina. Which of the following is the most likely causative organism of this patient's 

condition? 

0 A. Pseudomonas (2%) 

0 B.Cytomegalovirus (68%) 

✓O C.Herpes simplex (26%) 

O D.Candida albicans (1 %) 

0 E. Epstein Barr virus (1 %) 

Omitted 
Correct answer 

C 

I I, I 26% 
L!!!!. Answered correctly 
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Ophthalmologic problems occur in approximately half of patients with advanced HIV infection. Retinitis can 

occur as a complication of opportunistic infections in AIDS patients. Both varicella-zoster (VZV) and herpes 

simplex virus (HSV) can cause severe, devastating intraocular inflammation. Most cases of retinal disease 

are believed to be a reactivation of a previously acquired infection. 

In an immunocompromised individual, HSV retinitis may be characterized by rapidly progressing bilateral 

necrotizing retinitis (referred to as the "acute retinal necrosis syndrome"). This patient's clinical 

presentation is suggestive of acute retinal necrosis most likely due to HSV. The initial symptoms are 

keratitis and conjunctivitis with eye pain, followed by rapidly progressive visual loss. Funduscopy reveals 

widespread, pale, peripheral lesions and central necrosis of the retina. 

HSV infection of the eye is the most common cause of corneal blindness in the United States. 

(Choice B) CMV retinitis is the most common serious ocular complication of HIV-positive patients; 

however, it is typically painless, and funduscopy shows fluffy or granular retinal lesions located near the 

retinal vessels and associated hemorrhages. It does not usually cause initial conjunctivitis or keratitis, as in 

this patient. 

(Choice D) Candida can cause endophthalmitis, especially with disseminated candidiasis infection. 

Patients with candida fungemia who appear sick should be evaluated by an ophthalmologist for possible 

endophthalmitis. 

(Choices A and E) Pseudomonas and Epstein-Barr virus are not common causes of retinitis in 

immunosuppressed patients. 

Educational Objective: 

In HIV patients, both HSV and VZV can cause severe, acute retinal necrosis associated with pain, keratitis, 

uveitis, and funduscopic findings of peripheral pale lesions and central retinal necrosis. In contrast, CMV 

retinitis is painless, not usually associated with keratitis or conjunctivitis, and characterized by funduscopic 

findings of hemorrhages and fluffy or granular lesions around the retinal vessels. 
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A 75-year-old man comes to the clinic due to a gradual onset of blurred vision in both eyes and difficulty 

reading over the past 2 months. He also has difficulty driving at night and reports seeing halos around 

bright lights. Medical history is notable for longstanding diabetes and hypertension. The patient has a 40 

pack-year smoking history. Vital signs are normal. Corrected vision is OD (right eye) 20/80 and OS (left 

eye) 20/100 with normal findings on visual field testing. Which of the following is the most likely diagnosis 

in this patient? 

✓O A. Cataracts (58%) 

O B. Diabetic retinopathy (8%) 

O C.Hypertensive retinopathy (1%) 

O D.Macular degeneration (20%) 

O E.Open-angle glaucoma (11%) 

Omitted 
Correct answer 

I 1,1 SB% 
L!!!!. Answered correctly 
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This patient has progressive, bilateral blurring of vision, suggesting cataracts. A cataract is a vision

impairing opacification of the lens, most commonly related to oxidative damage of the lens with aging. 

Other risk factors for cataract include diabetes, smoking, chronic sunlight exposure, and glucocorticoid use. 

Cataracts are usually bilateral, but patients may become symptomatic in one eye before the other. Patients 

usually report painless blurring of vision, bothersome glare, and often halos around lights at night due 

to scattering of light in the lens. Ocular examination in early cataract formation may show a normal red 

reflex with clear visualization of the retina; as the cataract progresses, the red reflex is lost and retinal detail 

may not be visible. 

Cataracts typically follow a slowly progressive course, and treatment is indicated when loss of vision 

impairs activities of daily living. Definitive treatment is lens extraction with artificial lens implantation. 

(Choice B) Diabetic retinopathy is characterized by vascular proliferation with or without vitreous 

hemorrhage. Symptoms are a late finding and may include floaters, decreased visual acuity, focal visual 

field defects, and acute monocular vision loss. Gradually progressive blurring with glare and halos is more 

consistent with cataracts. 

(Choice C) Hypertension can cause progressive arteriolar changes in the retina. Most patients with 

hypertensive retinopathy are asymptomatic; symptoms can occur due to retinal hemorrhage but typically 

present acutely with monocular vision loss. 

(Choice D) Macular degeneration causes decreased acuity of central vision. It occurs in 2 primary forms: 

atrophic (dry), which causes slowly progressive, vision loss that involves one or both eyes and is usually 

associated with scotoma (ie, blind spot); and exudative/neovascular (wet), which causes unilateral, 

aggressive vision loss, often starting with straight line distortion. However, difficulty with night driving, 

typically due to glare, and halos are more suggestive of cataracts. 

(Choice E) Open-angle glaucoma presents with insidious, gradual loss of peripheral vision. This may lead 

to near-miss motor vehicle collisions, but night driving is not preferentially affected. Open-angle glaucoma 

also does not cause halos around bright lights; these are sometimes seen with acute angle-closure 

glaucoma, which classically presents with severe eye pain, conjunctiva! redness, and a poorly reactive mid

dilated pupil. 

Educational objective: 

A cataract is a vision-impairing opacification of the lens. Patients usually have painless blurred vision, 

glare, and often halos around lights. Treatment with lens extraction and artificial lens implantation is 

indicated when loss of vision impairs activities of daily living. 
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A 13-day-old boy is brought to the office by his parents for a well-newborn visit. The patient was born at 38 

weeks gestation via normal spontaneous vaginal delivery to a 27-year-old woman, gravida 1 para 1. He 

had an uncomplicated newborn nursery course with routine newborn care and was discharged with his 

mother at age 2 days. The patient nurses for 15-20 minutes on each breast every 2 hours. He has 

approximately 7 wet diapers and 3 stools per day. Weight, length, and head circumference are at the 75th 

percentile. Vital signs are normal. On examination, the anterior fontanelle is open, soft, and flat. Pupils 

are equal, round, and reactive to light. Both eyes have mild eyelid swelling, conjunctiva! injection, and a 

scant amount of watery, slightly mucopurulent discharge. The parents say that this discharge began 2 days 

ago. The rest of the examination is normal. A sample of the eye discharge is sent for analysis. Which of 

the following is the most appropriate treatment for this patient's condition? 

O A. Intramuscular cefotaxime (7%) 

O B. Massage of the nasolacrimal ducts (10%) 

✓O C.Oral erythromycin (35%) 

O D.Topical erythromycin (45%) 

O E. Topical silver nitrate (1 %) 

Omitted 
Correct answer 

C 

Explanation 

Onset 
Type 

age 

Chemical <24 hr 

2-5 
Gonococcal 

days 

5-14 
Chlamydia! 

days 

IM = intramuscular. 

I 1,1 35% 
L!!!!. Answered correctly 
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Neonatal conjunctivitis 

Findings 

• Mild conjunctiva! irritation & tearing after 

silver nitrate ophthalmic prophylaxis 

• Marked eyelid swelling 

• Profuse purulent discharge 

• Corneal edema/ulceration 

• Mild eyelid swelling 

• Watery, serosanguineous, or mucopurulent 

eye discharge 
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Treatment 

Eye lubricant 

Single IM dose of 3rd-

generation cephalosporin 

Oral erythromycin 

This infant has bilateral conjunctiva! injection, eyelid swelling, and mucopurulent discharge, findings 

consistent with infectious conjunctivitis. In this case, symptom development in the second week of life is 

concerning for infection with Chlamydia trachomatis, which is acquired in neonates through contact with 

infected genital secretions during delivery. Although infection is often prevented by screening pregnant 

women (age <25 or with risk factors) and then treating prenatal infection, most infants with chlamydia! 

conjunctivitis are born to mothers who were not screened or were infected after screening but before 

delivery. 

Chlamydia! conjunctivitis usually presents at age 5-14 days with mild eyelid swelling, watery or 

mucopurulent discharge, and chemosis (conjunctiva! edema). C trachomatis cannot be seen on Gram 

stain and does not grow in routine culture; PCR testing is needed to confirm the diagnosis. 

Management of chlamydia! conjunctivitis is oral erythromycin; patients should be monitored for pyloric 

stenosis, a potential adverse effect of oral macrolides in infants. Systemic treatment is required for 

chlamydia! conjunctivitis because topical erythromycin alone has high failure rates (Choice D). Untreated 

infection may lead to corneal scarring and blindness. Notably, topical erythromycin ointment is routinely 

administered to all neonates at birth as prophylaxis against gonococcal conjunctivitis but does not prevent 

chlamydia! disease. 

(Choice A) A single intramuscular dose of a third-generation cephalosporin (eg, cefotaxime) is the 

treatment for gonococcal conjunctivitis. Gonococcal conjunctivitis is more severe than chlamydia! 

conjunctivitis and generally presents in the first week of life with significant purulent eye discharge. 

(Choice B) Massaging the nasolacrimal ducts is appropriate treatment for infants with duct obstruction 

(dacryostenosis), which typically presents with unilateral tearing and minimal conjunctiva! injection. 

(Choice E) Silver nitrate is used in some countries for routine neonatal ophthalmic prophylaxis against 

Neisseria gonorrhoeae. It is banned in the United States because it can cause chemical conjunctivitis in 

the first 24 hours of life. It does not prevent or treat chlamydia! conjunctivitis. 

Educational objective: 

Chlamydia! conjunctivitis typically presents at age 5-14 days with mild eyelid swelling, chemosis, and 

watery or mucopurulent discharge. Management is oral erythromycin; topical treatments are not effective. 

References 
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A 4-year-old boy is brought by his parents to the volunteer medical center of a large refugee camp in Egypt 

for evaluation of eye redness. For 10 days the boy has had mild rhinorrhea and cough that are now 

resolving. He began having mild eye redness 2 days ago with scant, watery discharge. He has not had 

ocular pain or itching. The patient's 6-year-old brother has similar symptoms. The family fled their home in 

Sudan due to regional conflict and arrived in the refugee camp approximately 2 months ago. The boy's 

grandfather and 2 dogs remained at their home. Vital signs are stable. Examination of the chest and 

abdomen is unremarkable. Examination of the eyes shows several pale follicles and inflammatory changes 

in the tarsal conjunctivae bilaterally. The conjunctivae appear mildly thickened. Visual acuity is 20/20 

bilaterally. Which of the following is the most likely diagnosis for this patient? 

O A. Chlamydia! conjunctivitis (18%) 

O B.Gonococcal conjunctivitis (1%) 

O C.Herpes simplex keratitis (18%) 

0 D.Ocular syphilis (2%) 

0 E. Orbital cellulitis (4%) 

✓O F. Trachoma (54%) 

Omitted 
Correct answer 

I 1,1 54% 
L!!!!. Answered correctly 

F 

Explanation 
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This child's conjunctiva! injection, tarsal inflammation, and pale follicles are concerning for trachoma. 

Trachoma is due to Chlamydia trachomatis serotypes A, B, and C and is the leading cause of blindness 

worldwide. C trachomatis spreads effectively in crowded or unsanitary conditions. The active phase is 

most common in children and is characterized by follicular conjunctivitis and pannus 

(neovascularization) formation in the cornea. There is often a concomitant nasopharyngeal infection (eg, 

rhinorrhea, pharyngitis). Repeated or chronic infection leads to scarring of the eyelids and inversion of 

the eyelashes (trichiasis). Over time, the lashes rub on the eye and cause ulcerations and blindness 

( cicatricial trachoma ). 

The diagnosis can be made clinically by examination of the tarsal conjunctivae. C trachomatis may be 

visible by Giemsa stain examination of conjunctiva! scrapings. Oral azithromycin is effective against C 

trachomatis; in general, the entire region (eg, village, refugee camp) should be treated simultaneously. For 

individuals with trichiasis, eyelid surgery is needed to preserve vision. 

(Choices A and B) Gonococcal (2-5 days) and chlamydia! (5-14 days) conjunctivitis are common causes 

of conjunctivitis after birth (ophthalmia neonatorum). They are acquired through contact with infected 

genital secretions. They both present with conjunctiva! injection, eye discharge, and swollen eyelids. They 

are rare in older children. 

(Choice C) Herpes simplex keratitis presents as pain, photophobia, and decreased vision. Vesiculo

ulcerative lesions are commonly present in the corneal epithelium. 

(Choice D) Tertiary syphilis can manifest as uveitis, causing eye redness, ocular pain, and decreased 

vision. Tertiary syphilis is extremely rare in children and, when present, should raise suspicion for sexual 

abuse. 

(Choice E) Orbital cellulitis refers to infection posterior to the orbital septum. These infections are 

unilateral and more common in children with paranasal sinus infection. Patients present with an abrupt 

onset of fever, proptosis, restriction of extraocular movements, and swollen, red eyelids. 

Educational objective: 

Trachoma is due to infection with Chlamydia trachomatis serotypes A, B, and C. Acute trachoma presents 

with follicular conjunctivitis and inflammation. Repeated or chronic infection causes inversion of the 

eyelashes and scarring of the cornea. 

References 

• Trachoma. 

• Trachoma: past, present, and future. 
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A 65-year-old man is found to have an abnormal reading during screening tonometry. The patient has no 

visual symptoms or headache. Medical history is significant for asthma, for which he takes inhaled 

fluticasone/salmeterol routinely and inhaled albuterol on most days to control the symptoms. Vital signs 

are within normal limits. Eye examination shows normal conjunctivae, corneas, and lenses. lntraocular 

pressure is 28 mm Hg (normal: 8-21 ). Funduscopy reveals thinning of the optic disc rim and asymmetry of 

the cup/disc ratio between the eyes. Which of the following is the most appropriate next step in 

management of this patient's ocular condition? 

O A.Advise to stop glucocorticoid therapy (11%) 

O B. Begin atropine eye drops (5%) 

O C.Prescribe oral acetazolamide therapy (21%) 

O D.Recommend treatment only if symptomatic (7%) 

✓O E. Start latanoprost ophthalmic solution (54%) 

Omitted 
Correct answer 

E 

Explanation 

I 1,1 54% 
L!!!!. Answered correctly 
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• Beta blockers 

• Alpha-2 AR agonists 

• GAis 
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Alpha-2 AR agonists = alpha-2 adrenergic receptor agonists; CAls = carbonic anhydrase inhibitors. 
©UWoMd 

This patient has open-angle glaucoma (OAG), a form of optic neuropathy typically (but not always) 

associated with elevated intraocular pressure (IOP) and characterized by atrophy of the optic nerve head 

(eg, optic disc rim thinning, increased cup/disc ratio [ie, "cupping"]). OAG is usually asymptomatic in the 

early stages, but patients can develop gradual loss of peripheral vision. Because vision loss from OAG 

is generally irreversible, treatment should be initiated before the patient develops significant symptoms 

(Choice D). 

OAG can be treated with a number of topical agents that lower IOP by decreasing the formation of aqueous 

humor or increasing its outflow from the anterior chamber. 

• The first-line agent for most patients is a topical prostaglandin (eg, latanoprost, bimatoprost), which 

acts by increasing drainage of aqueous humor through the uveoscleral pathway. 

• If prostaglandins are ineffective, topical beta blockers (eg, timolol) can be added, although they should 

be used with caution in patients with comorbid asthma. 

• If topical agents are ineffective or not tolerated, surgical intervention (eg, laser trabeculoplasty) can be 

considered. 

(Choice A) Systemic or ophthalmic glucocorticoids (eg, prednisone and prednisolone eye drops, 

respectively) can worsen OAG by decreasing the outflow of aqueous humor from the anterior chamber. 

However, this adverse effect is much rarer with inhaled glucocorticoids and is unlikely to have caused this 

patient's elevated IOP. Discontinuing the inhaled glucocorticoid would increase the risk of asthma 

exacerbation and is not recommended. 

(Choice B) Ophthalmic atropine is used to dilate the pupil to facilitate examination of the retina. It is 

contraindicated in patients with OAG because the dilation can lead to angle narrowing, which results in 

decreased outflow of aqueous humor from the anterior chamber, leading to acute angle-closure glaucoma. 

(Choice C) Systemic (ie, oral, intravenous) carbonic anhydrase inhibitors (eg, acetazolamide) are used 

acutely for angle-closure glaucoma, which presents with headache, ocular pain, vomiting, and a fixed, 

middilated pupil. For OAG, topical carbonic anhydrase inhibitors (eg, dorzolamide) are preferred. 

Educational objective: 

Open-angle glaucoma can be treated with topical agents that lower intraocular pressure. The first-line 

agent for most patients is a topical prostaglandin (eg, latanoprost, bimatoprost), which increases drainage 

of aqueous humor in the anterior chamber. If prostaglandins are ineffective, topical beta blockers (eg, 

timolol) can be added. 
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A 9-year-old boy is brought to the emergency department following a bicycling accident. The patient was 

riding downhill when he hit a rock and lost control. He was thrown off his bicycle and hit the handlebars 

before tumbling onto the pavement. The patient was not wearing a helmet but did not lose consciousness. 

Blood pressure is 118/80 mm Hg and pulse is 140/min. Examination shows ecchymosis over the right 

superior orbit with underlying tenderness and a few scalp abrasions. Visual acuity is 20/20 in the left eye. 

Using the right eye, the patient is unable to read the largest letter on the visual acuity chart and is only able 

to perceive light. There is a relative afferent pupillary defect in the right eye. Extraocular movements are 

normal, and the red reflex is symmetric bilaterally. Fluorescein dye testing is unremarkable. Which of the 

following is the most likely diagnosis in this patient? 

O A. Corneal abrasion (3%) 

O B. Lens dislocation (20%) 

✓O C.Optic nerve injury (56%) 

O D.Retained foreign body (1%) 

O E. Vitreous hemorrhage (18%) 

Omitted 
Correct answer 

C 

I 1,1 56% 
L!!!!. Answered correctly 

Explanation 
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Mechanism 
• Indirect: shearing forces from facial trauma 

• Direct: penetrating eye trauma 

• Acute vision loss 

Clinical features • Decreased color vision 

• Afferent pupillary defect 

Diagnosis • CT scan of the orbit 

Management 
• Urgent ophthalmology referral 

• + Surgical decompression 

This patient has a relative afferent pupillary defect (RAPD) following head trauma, a finding consistent 

with optic nerve injury. This injury most commonly occurs indirectly via a high-intensity force to the orbit, 

as seen in this patient. When a blow to the face occurs, shearing forces are transmitted to the optic 

canal, causing contusion or possibly avulsion of the nerve within the canal. Injury can also occur via 

direct trauma to the optic nerve (eg, needle puncture during ophthalmologic surgery). 

Patients typically have acute vision loss, which can range from mildly decreased visual acuity to inability 

to perceive light. Color vision may also be impaired. Damage to the optic nerve classically causes RAPD. 

On examination, when light shines into the unaffected eye, the bilateral pupils constrict equally (consensual 

light reflex). When light then shines into the injured eye, both pupils dilate. 

Emergency CT scan of the orbit confirms the diagnosis. Vision improves with conservative management in 

approximately half of patients, but surgical decompression may be required. Poor initial visual acuity (eg, 

loss of light perception) is associated with a worse prognosis. 

(Choices A and D) Corneal abrasion is an epithelial defect of the cornea that is often caused by a foreign 

body. In contrast to this patient, a staining defect would be visible with fluorescein testing. 

(Choice B) Lens dislocation can present with acute vision loss after trauma. However, it is commonly 

associated with iris tremulousness and does not cause RAPD. 

(Choice E) Vitreous hemorrhage can occur following head trauma and, with significant bleeding, lead to 

decreased visual acuity and RAPD. However, an abnormal red reflex would be expected. 

Educational objective: 

Optic nerve injuries (eg, contusion, avulsion) may occur indirectly following head trauma due to shearing 

forces on the optic canal. Patients have an acute decrease in visual acuity and a relative afferent pupillary 

defect in the injured eye. 
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A 48-year-old woman comes to the office due to impaired vision. For the last year, she has had 

progressive loss of visual acuity. The patient is unable to read her computer screen and has stopped 

driving at night due to excessive glare from oncoming headlights. History is notable for chronic HIV 

infection, which has been well controlled with a multidrug antiretroviral regimen. Examination shows 

opacification of the lenses bilaterally. Which of the following is the most appropriate next step in 

management of this patient's eye condition? 

O A. Antioxidant supplement (5%) 

O B. Cytomegalovirus lgG antibody assay (8%) 

O C.Fluorescein dye staining (3%) 

O D.Latanoprost eye drops (5%) 

✓O E. Surgical removal of the lens (77%) 

Omitted 
I 1,1 ??% 

Correct answer L!!!!. Answered correctly 
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E 

Explanation 

Ocular manifestations of HIV 

• Loss of acuity, glare, halos around lights 

Cataracts • Opacification of lens, loss of red reflex 

• Surgery often required at early age 

• Unilateral, acute/subacute loss of vision 

Cytomegalovirus retinitis • Fluffy or granular retinal lesions 

• Decreased risk with HAART 

Herpes simplex keratitis 
• Acute unilateral ocular pain, redness, tearing 

• Branching/dendritic corneal ulcers 

• Pain, tearing, photophobia, decreased acuity 

Uveitis • Hyperemia, constricted pupil, hypopyon 

• Due to intraocular HIV replication or secondary infection 

Neuroophthalmic complications 
• Optic neuropathy 

• Motor palsies 

HAART = highly active anti-retroviral therapy. 

This patient has cataracts, characterized by opacification of the lens with chronic loss of visual acuity. 

Patients often experience excessive glare and halos around bright lights due to scattering of light in the 

lens. Examination findings include visible cloudiness in the lens, decreased visualization of retinal detail, 

and loss of the red reflex. 

Cataracts typically develop in patients age >60. However, they may be seen in younger patients due to 

diabetes mellitus, ocular trauma, glucocorticoid use, or external radiation exposure. In addition, patients 

with chronic HIV infection are at increased risk for cataracts, possibly due to accelerated aging or chronic 

immune suppression, and often develop cataracts at an early age. Treatment for cataracts includes 

surgical removal of the lens with implantation of a prosthetic lens, which is typically performed when 

cataracts begin to impair activities of daily living. 

(Choice A) Antioxidant supplements (eg, vitamins C and E, zinc) are recommended for patients with early 

signs of age-related macular degeneration. Examination in this disorder shows deposits of cellular debris 

(drusen) in the retina, not opacification of the lens. 

(Choice B) Cytomegalovirus (CMV) retinitis presents with central vision loss, scotomata (ie, blind spots), 

floaters, and photopsia (ie, flashing lights). Unlike this patient's chronic symptoms, symptoms of CMV 

retinitis are typically subacute (weeks) and unilateral, and examination shows yellow-white fluffy lesions 

adjacent to the fovea and retinal vessels. 

(Choice C) Herpes simplex keratitis is characterized by branching ulcers of the cornea, which may be 

visualized on inspection with fluorescein dye staining. However, it presents acutely with unilateral eye pain, 

redness, and tearing. 

(Choice D) Latanoprost eye drops are used in treatment of open-angle glaucoma, which presents with 

chronic, insidious loss of peripheral vision. 

Educational objective: 

Cataracts typically develop in patients age >60 but may be seen in younger individuals due to HIV 

infection, diabetes mellitus, ocular trauma, glucocorticoid use, or external radiation exposure. Treatment 

for cataracts includes surgical removal of the lens with implantation of a prosthetic lens. 
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A 9-year-old girl is brought to the clinic due to acute vision changes. Two hours ago, the symptoms began 

at school after the patient bumped into another student while walking to her gifted and talented class. After 

sitting, she noticed difficulty seeing out of the right eye. The patient has high myopia and recently received 

new glasses and an updated prescription. Vital signs are normal. Visual acuity with her glasses on shows 

20/50 in the right eye and 20/20 in the left. The pupils are equal and reactive bilaterally. Extraocular 

muscles are intact, but there is vibration of the iris during left and right movement, a finding consistent with 

lens dislocation. In addition to ophthalmologic management, which of the following is indicated in this 

patient? 

0 A.Audiogram (6%) 

O B. Bone age assessment (3%) 

✓O C.Echocardiography (66%) 

O D.Karyotype analysis (7%) 

Q E.MRI of the brain (10%) 

0 F. Renal ultrasound (6%) 

Omitted 
Correct answer 

C 

Explanation 

Pathogenesis 

I 1,1 66% 
L!!!!. Answered correctly 
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\..::J nmeSpent 

Lens dislocation (ectopia lentis) 

• Detachment of lens from ciliary body 

• Blunt ocular trauma (forceful projectile) 

• Genetic condition (eg, Marfan syndrome) 

• Painless vision loss 

Clinical features • Tremulous iris with eye movement 

• Lens displacement on slitlamp examination 

• Glasses to correct refractive error 

Management • Surgical correction 

04/08/2021 
• Last Updated 

• Assessment for underlying condition if trauma is mild or absent 

This patient has lens dislocation (ectopia lentis), an ocular condition in which the lens detaches from the 

ciliary body. Poor vision is typically the first sign of dislocation, and a tremulous iris during eye 

movement and a displaced lens are seen on examination. Although blunt ocular trauma from a high-speed 

object (eg, golf ball) is the most common cause, an underlying genetic condition affecting the eye should be 

suspected in lens dislocation after minimal or no trauma, as in this patient. 

The most common systemic condition associated with ectopia lentis is Marfan syndrome, which is 

characterized by defective fibrillin, an integral component of the ligaments that hold the lens in place. The 

characteristic Marfanoid habitus (eg, tall stature, arachnodactyly) may not be apparent in young children, 

and high myopia (nearsightedness requiring >6 diopters of correction) and lens dislocation may be the 

presenting features, as in this patient. 

Aortic root disease (eg, dilation, dissection) is associated with Marfan syndrome and is the major cause of 

morbidity and mortality. Aortic root dilation can develop at a young age, and any patient with suspected 

Marfan syndrome (eg, unexplained ectopia lentis) requires echocardiography to confirm the diagnosis. 

(Choice A) CHARGE syndrome and Alport syndrome are genetic conditions in which hearing loss and 

ophthalmic findings are associated. Coloboma (hole in one of the eye structures) and intellectual disability 

are typical of CHARGE syndrome, and Alport syndrome can include hematuria and lens protrusion in boys. 

However, lens dislocation is not seen in either condition, and Marfan syndrome is not associated with 

hearing loss. 

(Choice B) Although skeletal findings are common with Marfan syndrome (eg, long extremities, joint 

hypermobility), skeletal maturity and bone age are normal. Moreover, evaluation for life-threatening cardiac 

features associated with Marfan syndrome should be the priority. 

(Choice D) Karyotype analysis can detect genetic conditions such as Down syndrome, which has a higher 

incidence of myopia and early-onset cataracts but is not associated with lens dislocation. 

(Choice E) MRI of the brain can assess for a CNS tumor such as retinoblastoma, which can cause vision 

loss but not lens dislocation. 

(Choice F) Renal ultrasound can evaluate for a horseshoe kidney, as seen in Turner syndrome. Ocular 

abnormalities associated with this syndrome include astigmatism and farsightedness. 

Educational objective: 

Lens dislocation typically occurs after blunt trauma to the eye. However, ectopia lentis following minimal or 

no trauma should prompt evaluation for Marfan syndrome, including echocardiography to detect associated 

aortic root disease. 

References 
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A 32-year-old male construction worker presents with complaints of pain, watering, and redness in his left 

eye for the past 2 days. He reports having similar symptoms in the same eye a few months ago. 

Examination of his left eye reveals vesicles and dendritic ulcers in the cornea. His vital signs are stable. 

What is the most likely diagnosis? 

O A. Bacterial keratitis ( 1 % ) 

✓O B. Herpes simplex keratitis (74%) 

O C.Herpes zoster ophthalmicus (13%) 

O D.Corneal abrasion (9%) 

0 E.Fungal keratitis (1%) 

Omitted 
Correct answer 

I 1,1 74% 
L!!!!. Answered correctly 

B 

Explanation 
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Herpes simplex keratitis is a frequent cause of corneal blindness in the US. It mostly occurs in adults. 

These patients usually complain of pain, photophobia, blurred vision, tearing, and redness. A history of 

prior episodes may be present. Usually, the recurrences are precipitated by excessive sun exposure, 

outdoor occupation (as in this patient), fever, or immunodeficiency. Corneal vesicles and dendritic ulcers 

are characteristic. Dendritic ulcers are the most common presentation. It is primarily diagnosed clinically, 

although epithelial scrapings will show multi-nucleated giant cells. Antiviral therapy (oral or topical) is 

effective in the treatment of Herpes simplex keratitis. 

(Choice A) Bacterial keratitis usually occurs in contact lens wearers, following corneal trauma or entry of a 

foreign body. The cornea appears hazy with a central ulcer and adjacent stromal abscess. Hypopyon may 

be present. 

(Choice C) Herpes zoster ophthalmicus is an infection caused by varicella-zoster virus. Most episodes 

occur in the elderly. It presents with fever malaise and a burning, itching sensation in the periorbital 

region. Examination reveals a vesicular rash in the distribution of the cutaneous branch of the first division 

of the trigeminal nerve. Conjunctivitis and dendriform corneal ulcers characterize the eye involvement. 

(Choice D) Corneal abrasion presents with severe pain and photophobia. There is usually a history of 

trauma to the eye. Slit lamp examination reveals corneal abrasion. 

(Choice E) Fungal keratitis occurs after corneal injury in agricultural workers or immunocompromised 

patients. The cornea shows multiple stromal abscesses. 

Educational objective: 

Herpes simplex keratitis is characterized by corneal vesicles and dendritic ulcers. 
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A 5-year-old boy is brought to the emergency department with eye pain. This morning, the boy began to 

have right eye pain that did not improve with ibuprofen and warm compresses. Over the last few hours, he 

has had blurred vision. The patient has a history of frequent otitis media, multiple dental caries, recurrent 

sinusitis, and atopic dermatitis. He is allergic to mosquito bites, which result in urticaria. Temperature is 

39.4 C (102.9 F), blood pressure is 100/70 mm Hg, pulse is 120/min, and respirations are 20/min. The 

patient is cooperative but appears tired and uncomfortable. Visual acuity is 20/70 in the right eye and 

20/10 in the left. Examination shows conjunctiva! injection, proptosis, and periorbital edema and erythema 

on the right. Neurologic examination reveals limited adduction of the right eye and pain with extraocular 

movements. Funduscopic examination is normal. The left eye is normal. There is moderate tenderness to 

palpation over the right cheek. Examination of the oral cavity shows a large, malodorous dental caries in 

the left lower second molar. The remainder of the examination is unremarkable. Which of the following 

predisposing factors is most likely responsible for this patient's condition? 

O A. Atopic dermatitis ( 1 % ) 

✓O B. Bacterial sinusitis (60%) 

O C.Dental abscess (30%) 

O D.lnsect bite (5%) 

O E.Otitis media (2%) 

Omitted 
I 1,1 60% 

Correct answer L!!!!. Answered correctly 
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Explanation 

Orbital cellulitis 

• Local infection (eg, sinusitis, dental 

Risk factors infection, skin infection) 

• Orbital trauma 

• Painful eye movements 

Clinical signs 
• Ophthalmoplegia 

• Proptosis 

• Visual changes 

• Clinical 
Diagnosis 

• CT scan if diagnosis is uncertain 

• Intravenous antibiotics 
Treatment 

• Surgical drainage for abscess 
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This child has pain with eye movements, proptosis, ophthalmoplegia, and visual changes, findings 

consistent with orbital cellulitis. The most common risk factor for orbital cellulitis is sinusitis, particularly 

of the ethmoid or maxillary sinuses. Patients may have purulent rhinorrhea, fever, and facial pain, such as 

the right cheek tenderness in this child. The proximity of the sinuses to the orbital space allows the 

contiguous spread of bacteria (eg, Streptococcus species, Staphylococcus aureus) during episodes of 

severe sinusitis. The subsequent intraorbital infection causes inflammation of the extraocular muscles 

(ophthalmoplegia, painful eye movements) and orbital fat (proptosis). 

Patients with suspected orbital cellulitis should undergo CT scan of the orbits and sinuses to identify 

drainable fluid collections within the orbit (ie, orbital abscess). Intravenous antibiotic therapy is the 

mainstay of treatment, and purulent material in the sinuses or orbit should be drained if present. 

(Choices A and D) Breaks in the skin due to inflammation (eg, atopic dermatitis) or trauma (eg, insect 

bite) can lead to cutaneous infections, such as preseptal cellulitis. Unlike orbital cellulitis, preseptal 

cellulitis is an infection anterior to the orbital septum and does not present with proptosis, visual changes, 

or ophthalmoplegia. 

(Choice C) Dental caries or abscesses, particularly in maxillary teeth {which are close to the sinuses and 

orbits), can predispose to orbital cellulitis. This child's abscess is in a mandibular tooth on the contralateral 

side of the orbital infection. In addition, sinusitis is a much more common predisposing factor for orbital 

cellulitis. 

(Choice E) Severe or untreated otitis media can progress to an invasive bacterial infection, such as 

mastoiditis or meningitis. The orbits are not contiguous with the middle ear, making orbital cellulitis an 

unlikely sequela. Moreover, this patient does not have active otitis media. 

Educational objective: 

Symptoms of orbital cellulitis include proptosis, ophthalmoplegia, and visual changes. Bacterial sinusitis is 

the most common predisposing factor for orbital cellulitis. 

References 

• Management of pediatric orbital cellulitis and abscess. 

• Periorbital and orbital cellulitis. 

Pediatrics 

Subject 

Ophthalmology 

System 

Orbital cellulitis 

Topic 

MedicalBooksVN.com 



A 28-year-old kindergarten teacher complains of a gritty sensation and discharge from the right eye for 3 

days. She also has rhinorrhea, mild sore throat, and low-grade fever of 37.9 C (100.3 F). The symptoms 

began a week after classes started in the fall. Her medical history is significant for genital herpes and 

endometriosis. Eye examination shows mild injection and granular appearance of the tarsal conjunctiva of 

the right eye with profuse watery discharge. Nasal mucosa is normal, and the pharynx has mild erythema 

without exudates. Which of the following is the most appropriate next step in management of this patient? 

✓O A. Cool, moist compresses (48%) 

O B. Erythromycin ophthalmic ointment (17%) 

O C.Olopatadine eyedrops (12%) 

O D.Oral valacyclovir (13%) 

O E. Prednisolone eyedrops (7%) 

Omitted 
Correct answer 

I 1,1 48% 
L!!!!. Answered correctly 
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Conjunctivitis treatment 

• Erythromycin ointment 

Bacterial • Polymyxin-trimethoprim drops 

conjunctivitis • Azithromycin drops 
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• Preferred agent in contact lens wearers: fluoroquinolone drops 

Viral conjunctivitis 
• Warm or cold compresses 

• + Antihistamine/decongestant drops 

• Over-the-counter antihistamine/decongestant drops for intermittent 

Allergic conjunctivitis symptoms 

• Mast cell stabilizer/antihistamine drops for frequent episodes 

This patient, with conjunctiva! inflammation and watery discharge in the setting of an upper respiratory 

illness, has typical features of viral conjunctivitis ("pink eye"). Most cases are caused by adenovirus, 

and outbreaks are common among small children and caregivers in late summer and early fall. Symptoms 

typically last several days and are self-limited. Occasional cases can develop a secondary bacterial 

infection ("bacterial superinfection") with more severe pain and grossly purulent exudate. Purulent bacterial 

conjunctivitis responds to topical antibiotic therapy (Choice B), but uncomplicated viral conjunctivitis can be 

managed symptomatically (eg, with warm or cool compresses to provide symptomatic relief). 

(Choice C) Olopatadine and azelastine, which are mast cell stabilizing agents and antihistamines, are 

indicated for treatment of allergic conjunctivitis. Although symptoms of allergic and viral conjunctivitis are 

often similar, allergic conjunctivitis typically occurs episodically with a shorter duration of symptoms. In 

addition, although many viral conjunctivitis symptoms may be due to release of histamine from mast cells, 

mast cell stabilizers have not been well studied for this purpose and are generally not needed; they may be 

used in very frequent episodes. 

(Choice D) Oral antiviral medications, such as acyclovir and valacyclovir, are recommended for treatment 

of herpes simplex keratitis. This condition causes a painful, red eye with impaired vision, opacification of 

the cornea, and corneal ulcers. Antiviral agents would not be effective in this patient with typical adenoviral 

conjunctivitis. 

(Choice E) Prednisolone ophthalmic drops are approved for use in ocular inflammatory and allergic 

conditions. They are relatively contraindicated in viral conjunctivitis because of the risk of complications 

and are not needed as symptoms will resolve spontaneously. 

Educational objective: 

Viral conjunctivitis is a self-limited condition associated with adenovirus and other viral upper respiratory 

illnesses. It is common in sporadic outbreaks, especially among children and caregivers in late summer 

and early fall. No specific treatment is needed, although some patients may develop a bacterial 

superinfection which requires topical antibiotics. 

References 

• Adenovirus. 
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A 35-year-old, previously healthy woman comes to the emergency department due to eye injury. She was 

cleaning her bathroom with industrial-strength bleach 30 minutes ago when some of the chemical splashed 

into her left eye. The patient immediately washed the eye with tap water for several minutes. She now has 

a gritty sensation in the eye and difficulty opening it. Physical examination reveals blepharospasm and 

conjunctiva! erythema of the left eye. Urgent ophthalmology consultation is requested. Which of the 

following is the best immediate step in management of this patient? 

O A. Application of cycloplegics for symptom relief (2%) 

✓O B. Continuous irrigation with normal saline (90%) 

O C. Instillation of prophylactic topical antibiotics (2%) 

O D.Patch application to keep the eye closed (3%) 

O E. Topical application of acetic acid (1 %) 

Omitted 
Correct answer 

B 

Explanation 
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This patient has a vision-threatening ocular chemical burn. Typical symptoms include eye pain, 

blepharospasm (eg, inability to open the eyelid), a gritty sensation, and eye erythema; severe cases may 

lead to ischemia of the conjunctiva, and the eye may appear white. As in other parts of the body, chemical 

burns are categorized as follows: 

• Acid burns: cause coagulation necrosis (eg, protein denaturation) that results in an eschar, thereby 

preventing further acid penetration and injury 

• Alkali burns (eg, bleach): cause liquefactive necrosis (eg, cell membrane dissolution), which leads 

to deeper penetration of tissues and therefore more severe injuries 

In either case, the most important (and urgent) step in management is to restore a neutral pH by flushing 

the eye copiously with water or saline. Normalization of pH typically takes 30-60 minutes but may take 

greater than >2 hours for alkali burns. In ideal circumstances, a provider continuously flushes the eye, but 

eye-wash devices (eg, Morgan lens) can be used. Topical anesthesia can be administered to improve 

patient comfort and tolerance of irrigation. After cessation of irrigation, the eye's pH should be remeasured 

with litmus paper to confirm that it remains neutral. 

(Choice A) Cycloplegics (parasympatholytic agents that prevent light-induced miosis) may be prescribed 

for long-term management of pain caused by photophobia resulting from large corneal abrasions. They are 

not indicated for acute ocular burns. 

(Choice C) Topical antibiotics may be used in the management of ocular chemical burns but not before 

normalization of the eye's pH is achieved through copious irrigation. 

(Choice D) Eye patch application was once a commonly used treatment for corneal abrasions because it 

was thought to promote epithelial proliferation and encourage healing. It is used much less frequently now 

because it does not seem to provide much benefit. Patching is not appropriate for the treatment of 

chemical burns. 

(Choice E) Although neutralization of pH is of the utmost importance, it should be achieved with pH

neutral saline irrigation rather than a neutralizing agent (eg, acetic acid for alkali burns) because acid-base 

neutralization reactions are exothermic and therefore can cause further injury. Acetic acid is sometimes 

used for alkali burns on skin, but evidence regarding its efficacy is limited. 

Educational objective: 

Chemical burns to the eye are vision-threatening emergencies. The most important and urgent step in 

management is copious irrigation to normalize the pH. 

References 

• Treatment of acute ocular chemical burns. 
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A 32-year-old man complains of right eye pain and discharge. His symptoms began acutely on awakening 

in the morning. He uses extended-wear contact lenses and has had difficulty removing the lenses for the 

last week. His past medical history is significant for obesity, chronic back pain, asthma, and acid reflux 

disease. On examination, thick, globular yellow discharge is present at the medial eye corner and on the 

lid margins. The cornea is edematous, hazy, and ulcerated and there is extensive scleral injection, as 

shown in the image. What is the most likely diagnosis in this patient? 

O A. Angle-closure glaucoma (3%) 

0 B.Anterior uveitis (15%) 

O C.Episcleritis (13%) 

O D.Pneumococcal conjunctivitis (12%) 

✓O E. Pseudomonal keratitis (50%) 

O F. Subconjunctival hemorrhage (1 %) 

O G.Viral conjunctivitis (2%) 

Omitted 
Correct answer 
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This patient with a painful, red eye and opacification and ulceration of the cornea has typical features of 

contact lens-associated keratitis. Most cases are due to Gram-negative organisms such as 

Pseudomonas and Serratia, but can also be due to Gram-positive organisms as well as certain fungi and 

amoebas. Contact lens-associated keratitis is a medical emergency and can lead to corneal perforation, 

scarring, and permanent vision loss if not addressed promptly. In addition to removal and discarding of the 

contact lens, most patients require topical broad-spectrum antibiotics. 

(Choice A) Acute angle-closure glaucoma, usually seen in older patients (age >40), may also present with 

a red, painful eye and blurred vision. Corneal opacification can be present, but ulceration is not typical. 

The pupil is fixed and mid-dilated. Extraocular symptoms such as headache and nausea are common. 

(Choice B) Anterior uveitis (iritis) is inflammation of the anterior uveal tract, especially the iris. Patients 

often have associated conjunctiva! inflammation adjacent to the cornea, but the cornea itself is usually 

spared. 

(Choice C) Episcleritis is a common cause of red eye and is distinguished by its localized or patchy 

distribution and generally mild associated pain and discharge. It may occur in association with rheumatoid 

arthritis and other autoimmune disorders, but many cases are idiopathic. Episcleritis is usually self-limited 

and does not affect vision or involve the cornea. 

(Choice D) Patients using extended-wear contact lenses are at risk for both bacterial conjunctivitis and 

keratitis. Involvement of the cornea indicates keratitis, and the cornea is generally spared in uncomplicated 

conjunctivitis. The infection in this patient is likely due to Pseudomonas. 

(Choice F) Subconjunctival hemorrhage is usually caused by local trauma or Valsalva maneuver (eg, 

coughing, sneezing, vomiting). Patients will have a well-demarcated patch of extravasated blood beneath 

the conjunctiva. Most cases are benign and require no specific therapy. 

(Choice G) Viral conjunctivitis ("pink eye") is usually preceded by typical nasopharyngeal symptoms. 

Corneal involvement is uncommon. Viral conjunctivitis is most common in the late summer and fall and 

may occur in clusters or small epidemics. 

Educational objective: 

Contact lens-associated infectious keratitis is a medical emergency that causes a painful, red eye and 

opacification and ulceration of the cornea. Most cases are due to Gram-negative organisms but can also 

be due to Gram-positive organisms as well as certain fungi and amoebas. Most cases require topical 

broad-spectrum antibiotics. 

References 
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A 65-year-old man comes to the emergency department due to a sudden loss of vision in his right eye. He 

has had diabetes, and has been treated with metformin and glyburide for the past 10 years. Visual acuity 

is reduced to light perception in his right eye, and normal in his left. His vital signs are normal. 

Ophthalmoscopy reveals loss of fundus details, floating debris and a dark red glow. What is the most likely 

diagnosis? 

O A. Retinal detachment (32%) 

O B. Diabetic retinopathy (5%) 

✓O C.Vitreous hemorrhage (45%) 

O D.Central retinal vein occlusion (15%) 

O E.Age related macular degeneration (1 %) 

Omitted 
Correct answer 
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I 1,1 45% 
L!!!!. Answered correctly 
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Vitreous hemorrhage typically presents as a sudden loss of vision and onset of floaters. The most common 

cause is diabetic retinopathy. An important diagnostic clue is that the fundus is hard to visualize, and even 

if it is visualized, details may be obscured. Immediate ophthalmologic consultation is required. 

For patients with underlying medical conditions, conservative treatment (i.e., upright position during sleep, 

which enhances settling of the hemorrhage) is recommended. 

(Choice A) Retinal detachment refers to the separation of the inner layers of the retina. It may be 

associated with metabolic disorders (e.g., diabetes mellitus), trauma (including ocular surgery), vascular 

disease, myopia, or degeneration. Patients typically complain of vision loss, photopsia with showers of 

floaters. Fundoscopy typically demonstrates an elevated retina with folds and/or a tear. 

(Choice B) Diabetic retinopathy patients are usually asymptomatic, even though changes in fundoscopy 

are seen. Vitreous hemorrhage frequently occurs in patients with proliferative diabetic retinopathy. Once a 

diabetic patient presents with a sudden onset of visual loss with numerous floaters, a vitreous hemorrhage 

is most likely to have occurred. 

(Choice D) Central retinal vein occlusion presents as a sudden, painless, unilateral loss of vision. It is also 

noted in patients with a history of hypertension. Ophthalmoscopic signs are disk swelling, venous dilation 

and tortuosity, retinal hemorrhages, and cotton wool spots. 

(Choice E) Patients with macular degeneration typically present with painless progressive blurring of 

central vision, which can be acute or insidious. It occurs bilaterally. 

Educational objective: 

Vitreous hemorrhage typically presents as a sudden loss of vision and onset of floaters. Vitreous 

hemorrhage occurs in patients with diabetic retinopathy. 
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A 4-year-old boy is brought to the clinic by his mother due to concerns about his vision. While wearing a 

pirate costume at home last week, the patient refused to use the eye patch, stating that he could not see. 

This occurred only when the patch was placed over the right eye. The patient was born at 34 weeks 

gestation and takes no daily medications. Vital signs are normal. Eye examination shows symmetric 

corneal reflexes. The red reflex is equal bilaterally. Cover test shows no eye deviation, and extraocular 

movements are intact. Visual acuity is 20/30 in the right eye. In the left eye, the patient is unable to see 

the visual acuity chart and is able to count fingers only at a close distance. Funduscopic examination 

shows sharp disc margins with normal vessel caliber and course. Which of the following is the most likely 

cause of this patient's clinical findings? 

O A. Detachment of the retina (4%) 

O B. Increased intracranial pressure (0%) 

O C. Malalignment of the eyes (8%) 

O D.Opacity in the lens (4%) 

O E. Retinopathy of prematurity (19%) 

✓O F. Uncorrected refractive error (61%) 

Omitted 
Correct answer 

I 1,1 61% 
L!!!!. Answered correctly 
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• Functional reduction in visual acuity due to visual disturbances in early childhood 

Definition 
• Unilateral (most common): >2-line difference in vision between eyes (eg, 20/30 & 

20/50) 

• Bilateral: vision worse than 20/40 at age >4 

• Strabismus 

Etiology • Asymmetric refractive error 

• Vision deprivation (eg, cataracts, ptosis) 

• Corrective lenses 

• Encourage use of amblyopic eye 

Management o Patching eye with better vision 

o Cycloplegic drops to blur normal eye 

• Surgery (eg, cataract removal) 

This patient has a functional reduction in visual acuity of the left eye, a condition known as amblyopia. 

Amblyopia, which is usually unilateral, occurs when binocular vision is disturbed while the visual system is 

developing (age <5). During early childhood, decreased visual stimuli from one eye results in preferentially 

enhanced development of the visual cortex associated with the other, normally functioning eye and 

therefore further decreased visual acuity of the affected eye. 

Causes of amblyopia include strabismus (ocular malalignment), uncorrected refractive error, and less 

commonly, vision deprivation due to conditions such as cataracts, ptosis, or corneal opacities. This patient 

does not have an eye deviation that would suggest strabismus or a dull red reflex due to a lens opacity 

(Choices C and D). Therefore, the most likely etiology of his amblyopia is an asymmetric refractive error. 

Because of compensation by the normal eye, the presentation of refractive amblyopia is often delayed 

until the normal eye is occluded (eg, pirate patch). 

Unilateral amblyopia is diagnosed by a >2-line difference in vision between eyes using the Snellen chart. 

Bilateral amblyopia should be suspected in a patient age >4 with a visual acuity worse than 20/40. 

Management includes strengthening the amblyopic eye by applying a patch or cycloplegic vision-blurring 

drops (eg, atropine) to the eye with better vision. Patients also typically require prescription lenses to 

correct the refractive error. Without treatment, vision loss can worsen and may become permanent. 

(Choice A) Retinal detachment causes acute vision loss and is seen on funduscopic examination as a 

retinal tear or an elevated retina. This patient's funduscopic examination is normal. 

(Choice B) Increased intracranial pressure due to edema, hemorrhage, or a mass typically causes 

headache, vomiting, and papilledema, none of which are seen in this patient. 

(Choice E) Retinopathy of prematurity is a cause of decreased visual acuity that typically affects infants 

born at <30 weeks gestational age. Funduscopic examination shows retinal neovascularization. 

Educational objective: 

Amblyopia is a functional reduction in the visual acuity of one or both eyes and is caused by disturbances 

in binocular vision during early childhood. Because of compensation from the normal eye, amblyopia from 

an uncorrected refractive error may not present until the normal eye is occluded. 

References 

• Classification and diversity of amblyopia. 
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A 52-year-old woman comes to the office due to eye discomfort. For the past several months, the patient 

has had persistent irritation, grittiness, and a foreign-body sensation in her eyes, which are worse outdoors 

in windy conditions. Lately, she has also had difficulty reading or working on her computer for prolonged 

periods. The patient had her vision checked and was found to have mild presbyopia, but wearing 

corrective glasses has not improved the symptoms. She has no prior medical conditions and takes no 

medications. The patient does not use tobacco, alcohol, or illicit drugs. Vital signs are within normal limits. 

On ocular examination, the conjunctivae and corneas appear dull, but there is no conjunctiva! erythema, 

discharge, or corneal opacities. Pupillary reflexes are normal, and funduscopy shows no abnormalities. 

There are no skin rashes or joint tenderness, but the lips are cracked, and the oral mucosa is dry. Which of 

the following is the most likely potential complication associated with this patient's condition? 

0 A.Acute uveitis (11%) 

✓O B. Corneal ulceration (68%) 

O C.Diffuse episcleritis (17%) 

0 D.Optic neuritis (1%) 

O E. Retinal detachment (1 %) 

Omitted 
I 1,1 68% 
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• Immune-mediated destruction of the lacrimal & salivary glands 

Pathogenesis • Can occur as primary disease or secondary with other autoimmune disorders 

(eg, SLE, RA) 

• Dry eyes (keratoconjunctivitis sicca) 

• Dry mouth (xerostomia), salivary hypertrophy 

Clinical • Dry skin (xerosis) 

features • Raynaud phenomenon 

• Cutaneous vasculitis 

• Positive anti-Ro (SSA) &/or anti-La (SSB) 

Complications 
• Non-Hodgkin lymphoma 

• Corneal damage, dental caries 

RA = rheumatoid arthritis; SLE = systemic lupus erythematosus; SSA/SSB = Sjogren syndrome (antibody) A/B. 

This patient has chronic dry eye symptoms (eg, discomfort, grittiness, foreign body sensation) that are 

often worse in windy conditions or when doing tasks associated with decreased blinking (eg, reading, 

computer work). In association with the patient's dry oral membranes (eg, cracked lips), these symptoms 

suggest Sjogren syndrome (SS). 

SS is an autoimmune disorder characterized by a lymphocytic inflammatory infiltrate in the exocrine glands 

and can present with dry eyes (keratoconjunctivitis sicca) and dry mouth (xerostomia). It may occur 

independently or as a manifestation of another autoimmune disorder (eg, systemic sclerosis). Onset is 

typically in middle age, and a majority of patients have a positive antinuclear antibody assay. 

Decreased tear volume in SS leads to a hyperosmolar state on the surface of the eye, resulting in 

irritative symptoms and promoting an inflammatory response. Potential complications include decreased 

visual acuity, superficial infection, corneal ulceration, and, occasionally, corneal perforation. Initial 

management includes artificial tears, humidifiers, and eyeglasses with occlusive barriers around the eyes. 

(Choices A and C) Uveitis is characterized by inflammation of the iris, ciliary body, and/or choroid. It can 

occur in association with a number of systemic autoimmune disorders (eg, spondyloarthritis, sarcoidosis, 

inflammatory bowel disease) but is only an infrequent complication of SS. Episcleritis is characterized by 

acute inflammation of the white of the eye without involvement of the uveal tract; it is occasionally 

associated with systemic inflammatory disorders (primarily rheumatoid arthritis, inflammatory bowel 

disease, and vasculitis) but usually occurs as an isolated phenomenon. 

(Choice D) Optic neuritis is a common manifestation of multiple sclerosis. It can also occur in association 

with systemic autoimmune disorders (especially systemic lupus erythematosus) but is an uncommon 

manifestation of SS. 

(Choice E) Risk factors for retinal detachment include severe myopia, diabetic retinopathy, and history of 

eye surgery or trauma. The risk is not significantly elevated in SS. 

Educational objective: 

Sjogren syndrome is characterized by inflammation of the exocrine glands, commonly presenting with dry 

eyes (keratoconjunctivitis sicca) and dry mouth (xerostomia). Decreased tear volume leads to a 

hyperosmolar state on the surface of the eye, resulting in irritative symptoms and promoting an 

inflammatory response. Complications include decreased visual acuity, infection, corneal ulceration, and 

corneal perforation. 

References 

• Factors associated with severe dry eye in primary Sji:igren's syndrome diagnosed patients. 

Medicine 

Subject 

Ophthalmology 

System 

Sjogren syndrome 

Topic 

MedicalBooksVN.com 



A 67-year-old Caucasian male complains of progressive visual loss in his right eye over the past several 

months. He has a history of hypertension and type 2 diabetes mellitus. Current medications include a 

daily baby aspirin, hydrochlorothiazide, lisinopril, and metformin. There is no family history of visual 

problems. He has a 35 pack year smoking history and admits to occasional alcohol use. He is afebrile 

with a blood pressure of 137/82 mm Hg and pulse of 73/min. Cardiac and pulmonary examinations are 

unremarkable. A neurologic examination demonstrates no focal motor or sensory abnormalities. The 

patient is asked to cover his left eye and to look at a small spot on a grid made of parallel vertical and 

horizontal lines. He describes the vertical lines as being bent and wavy. Which of the following is the most 

likely cause of this patient's complaints? 

0 A. Lens opacity ( 19%) 

O B. Enlarged blind spot (2%) 

O C.lncreased intraocular pressure (16%) 

✓O D.Macular degeneration (47%) 

O E. Peripheral retinal degeneration (13%) 

Omitted 
Correct answer I 1.1 47% 

L!!!!. Answered correctly 
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The most likely diagnosis in this case is macular degeneration, which is the leading cause of blindness in 

industrialized countries. One of the earliest findings in macular degeneration is distortion of straight lines 

such that they appear wavy. The grid test described above is frequently used to screen for patients with 

macular degeneration. The primary risk factor for macular degeneration is increasing age, although 

smoking can increase the risk as well. Patients may be asymptomatic, but others complain of visual 

problems in either one or both eyes. Driving and reading are often some of the first activities that are 

affected since they require fine visual acuity, which is provided primarily by the macula. In addition to the 

grid test described above, ophthalmologic examination can identify drusen deposits in the macula, which 

are common lesions seen with this disorder. 

(Choice A) Lens opacification is the cause of visual loss from cataracts. Cataracts, however, should not 

cause straight lines to appear wavy. 

(Choice B) An enlarged blind spot may be seen with papilledema, but this patient has no evidence of 

increased intracranial pressure to result in papilledema. 

(Choice C) Increased intraocular pressure is the cause of glaucoma, which does not typically present with 

distortion of straight lines. 

(Choice E) Visualization of straight lines is a task that requires fine visual acuity, which is controlled 

primarily by the centrally-located macula as opposed to the more peripheral retina. 

Educational objective: 

Macular degeneration is the most common cause of blindness in industrialized nations. Activities that 

require fine visual acuity are usually the first affected, and patients with this condition may report that 

straight grid lines appear curved. 
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A 48-year-old man comes to the emergency department due to a week of progressive blurred vision and 

floaters in the right eye. He has not had ocular pain, fever, or headache. The patient has a history of AIDS 

and has been noncompliant with therapy. He was recently hospitalized for Pneumocystis pneumonia. 

Temperature is 37.2 C (99 F), blood pressure is 120/70 mm Hg, and pulse is 78/min. BMI is 17 kg/m2 • 

Vision is decreased in the right eye, and funduscopic examination shows several yellow-white exudates 

immediately adjacent to the fovea and retinal vessels. Several white patches are present on the 

oropharyngeal mucosa. Neurologic examination shows no focal weakness or sensory loss. Which of the 

following is the most likely diagnosis? 

✓O A. Cytomegalovirus retinitis (74%) 

O B. Herpes simplex keratitis (2%) 

O C.Herpes zoster ophthalmicus (1 %) 

O D.HIV retinopathy (16%) 

O E. Ocular toxoplasmosis (4%) 

O F. Syphilitic chorioretinitis (1 %) 

Omitted 
Correct answer I 1.1 74% 

L!!!!. Answered correctly 
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This patient with advanced AIDS has progressive blurred vision, floaters, and yellow-white exudates 

adjacent to the fovea/retinal vessels, raising strong suspicion for cytomegalovirus (CMV) retinitis. CMV 

is a widely prevalent herpetic virus that typically causes an asymptomatic initial infection followed by 

lifelong latent infection. Although healthy patients rarely develop sequelae of dormant infection, those 

with severe deficits in cell-mediated immunity due to the use of immunosuppressive medications (eg, 

following organ transplantation) or advanced AIDS are at high risk for reactivation and subsequent end

organ disease. 

Retinitis is the most common end-organ manifestation of CMV in patients with advanced AIDS. It primarily 

occurs in those with CD4 counts <100/mm 3 and generally presents with blurred vision, floaters, and 

photopsia (sensation of flashing lights). Funduscopic examination is diagnostic and typically reveals 

yellow-white, fluffy, hemorrhagic lesions adjacent to the fovea and retinal vessels. 

Patients with CMV retinitis are usually treated with oral antivirals (eg, valganciclovir). Lesions near the 

fovea or optic nerve typically require concomitant intravitreal injections to reduce the risk of blindness and 

retinal detachment due to retinal scarring. Antiretroviral therapy should also be initiated (usually 2 

weeks after beginning CMV treatment) to prevent CMV recurrence and progression. 

(Choice B) Herpes simplex keratitis causes corneal (not retinal) lesions and results in ocular pain, tearing, 

and discharge. It is generally diagnosed using a slit lamp. 

(Choice C) Herpes zoster ophthalmicus presents with eye pain and a vesicular eruption usually involving 

the cornea or iris. This patient does not have pain, a rash, or an anterior lesion. 

(Choice D) HIV retinopathy is marked by cotton-wool retinal lesions that are rarely hemorrhagic and tend 

to resolve over weeks to months. HIV retinopathy does not commonly cause floaters or blurred vision. 

(Choice E) Toxoplasmic chorioretinitis usually causes eye pain and decreased vision. Retinal lesions 

appear in a nonvascular (not perivascular) distribution. 

(Choice F) Syphilitic chorioretinitis usually presents with uveitis and diminished visual acuity and almost 

always occurs with symptoms of syphilitic meningitis (eg, nuchal rigidity, confusion, fever). 

Educational objective: 

Cytomegalovirus (CMV) retinitis is the most common end-organ complication of CMV in those with 

advanced AIDS. It typically presents with blurred vision, floaters, and photopsia (sensation of flashing 

lights). The major complications are vision loss (including blindness) and retinal detachment. Treatment 

necessitates antiviral medication (eg, valganciclovir) and, in severe cases, intravitreal injections. All 

patients should also be started on antiretroviral treatment to prevent recurrence and progression. 
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An 80-year-old man comes to the emergency department due to sudden loss of vision in his left eye that 

occurred on waking this morning. He has no associated pain. Past medical history is notable for 

hypertension. Current medications include ramipril and chlorthalidone. He has smoked half a pack of 

cigarettes a day for the past 60 years. His temperature is 36.8 C (98.4 F), blood pressure is 140/90 mm 

Hg, pulse is 86/min, and respirations are 14/min. Examination of the right eye shows no abnormalities. 

Funduscopic examination of the left eye reveals swelling of the optic disk, retinal hemorrhages, dilated and 

tortuous veins, and cotton wool spots. Which of the following is the most likely diagnosis? 

O A. Acute angle-closure glaucoma (2%) 

O B.Acute anterior uveitis (0%) 

O C.Amaurosis fugax (12%) 

✓O D.Central retinal vein occlusion (82%) 

0 E. Optic neuritis (2%) 

Omitted 
Correct answer 

I I, I 82% 
L!!!!. Answered correctly 
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• Scattered & diffuse hemorrhages due to backup of blood & increased 
resistance, leading to ischemic damage 

• "Blood & thunder'' appearance due to diffuse hemorrhages 

• Cotton wool spots 

• Disc swelling 

©UWo~d 

This patient with acute, unilateral, painless loss of vision has findings suggestive of central retinal vein 

occlusion (CRVO). The characteristic changes on funduscopic examination are sometimes referred to as 

the "blood and thunder" appearance, and include optic disk swelling, retinal hemorrhages, dilated veins, 

and cotton wool spots. CRVO should be considered in the differential diagnosis for acute or subacute 

monocular loss of vision, but it is typically not quite as acute as the vision loss seen in patients with central 

retinal artery occlusion. 

CRVO is caused by thrombosis of the central retinal vein and is most common in patients with 

coagulopathy, hyperviscosity, chronic glaucoma, and atherosclerotic risk factors (eg, age, diabetes, 

hypertension). The diagnosis can be confirmed with fluorescein angiography. Patients with no significant 

macular edema or neovascularization are often managed conservatively with close observation. Significant 

macular edema can be treated with intravitreal injection of vascular endothelial growth factor inhibitors. No 

treatment is particularly effective, but some patients may have partial recovery of vision within the first 3 

months. 

(Choice A) Acute angle-closure glaucoma presents with acute onset of severe eye pain and blurred 

vision associated with nausea and vomiting. Examination shows a red eye with a steamy cornea and 

moderately dilated pupil that is non-reactive to light. 

(Choice B) Patients with anterior uveitis may have vision loss, but the affected eye is usually red and 

painful. 

(Choice C) Amaurosis fugax is usually caused by atheroemboli from the carotid arteries and causes 

temporary vision loss as opposed to the persistent vision loss seen in this patient. Swelling of the optic 

disc may be seen in some cases, but retinal hemorrhage is more consistent with CRVO. 

(Choice E) Optic neuritis is characterized by acute unilateral loss of vision, severe pain, and an afferent 

pupillary defect. It most commonly occurs in women age <50 and is often an initial presentation of multiple 

sclerosis. 

Educational objective: 

Central retinal vein occlusion presents with acute or subacute painless monocular visual loss. Funduscopic 

examination shows a "blood and thunder" appearance consisting of optic disk swelling, retinal 

hemorrhages, dilated veins, and cotton wool spots. 

References 

• Risk factors for central and branch retinal vein occlusion: a meta-analysis of published clinical data. 
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A 30-year-old man comes to the office for follow-up after traumatic injury to his left eye. Two months ago, 

there was an explosion at the factory where he worked. A large piece of shrapnel penetrated his left eye. 

Surgical removal of the shrapnel was performed, and vision in the left eye recovered to 20/200. Today, the 

patient reports that vision in his right eye is becoming blurry. On examination, there is bilateral conjunctiva! 

erythema. The right eye visual acuity is 20/160, which was normal 2 months ago. Which of the following is 

most likely involved in the pathogenesis of this patient's current ocular condition? 

O A. Hematogenous fungal spread (7%) 

O B. lgE-mediated hypersensitivity (6%) 

O C.Narrow anterior chamber angle (17%) 

O D.Precipitating immune complexes (17%) 

✓O E. T-cell sensitization to self-antigens (50%) 

Omitted 
Correct answer 

I 1,1 SO% 
L!!!!. Answered correctly 

E 
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This patient with a traumatic injury to the left eye has developed inflammation (eg, conjunctiva! erythema) 

and decreased vision in the uninjured right eye. This is most consistent with sympathetic ophthalmia, an 

autoimmune condition that can occur when T cells become sensitized to previously sequestered eye 

antigens. 

Certain anatomic sites (eg, eyes, testes) have inherent immune privilege, in which inflammation is inhibited 

to limit potential organ damage. However, if self-antigens from these sites are released through trauma 

into the lymphatic system, T cells may recognize these antigens as foreign and mount an inflammatory 

response against both the injured eye and the uninjured eye. Introduction of bacteria during trauma may 

also upregulate the inflammatory process, increasing the chances that these autoreactive T cells will 

develop. 

The potential for sympathetic ophthalmia is considered in the management of severe eye injuries. If an 

injured eye has no expected recovery of vision, it is surgically removed (ie, enucleated) to prevent 

blindness in the uninjured eye. However, if some recovery is anticipated (as occurred in this patient), 

close follow-up is performed. If the condition develops, treatment focuses on decreasing inflammation (eg, 

corticosteroids, monoclonal biologics). 

(Choice A) Hematogenous fungal spread can cause fungal endophthalmitis resulting in eye pain and 

progressive vision loss. However, it is unlikely in the absence of risk factors (eg, intravenous drug use, 

indwelling catheter) or current symptoms/signs of fungemia. 

(Choice B) Allergic conjunctivitis is caused by an lgE-mediated hypersensitivity response. Although it can 

cause conjunctiva! erythema, it also typically causes significant itching. In addition, it does not usually 

cause vision loss. 

(Choice C) A narrow anterior chamber angle can predispose to acute angle-closure glaucoma, which can 

cause decreased visual acuity and conjunctiva! injection. However, it also typically causes ocular pain, 

headache, and nausea, and examination usually reveals palpable firmness of the eyeball and a fixed, mid

dilated pupil. 

(Choice D) Immune complex deposition due to systemic disease (eg, systemic lupus erythematosus, 

rheumatoid arthritis) can lead to occlusive vasculitis of the retina and visual loss. However, other 

symptoms of autoimmune disease are typically present, and this patient's history of ocular trauma makes 

sympathetic ophthalmia more likely. 

Educational objective: 

Traumatic injury to the eye can lead to the release of previously sequestered self-antigens that T cells 

recognize as foreign. This can lead to inflammation and blindness in both the injured and uninjured eye. 
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A 65-year-old woman comes to the emergency department due to seeing a sudden burst of flashing lights 

and blurred vision in her left eye. These symptoms started this morning. She now sees small spots in her 

field of vision. She felt "like a curtain came down" over her eye. She had a successful cataract extraction 

in her left eye 4 months ago. Her vital signs are stable. Examination shows a sluggish left pupil. 

Ophthalmoscopy reveals retinal tears and a grayish-appearing retina. What is the most likely diagnosis? 

O A. Choroidal rupture (2%) 

✓O B. Retinal detachment (79%) 

O C.Central retinal artery occlusion (15%) 

O D.Proliferative diabetic retinopathy (1%) 

O E. Exudative macular degeneration (1 %) 

Omitted 
Correct answer 

I 1,1 79% 
L!!!!. Answered correctly 
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Retinal detachment refers to the separation of the layers of the retina. It usually occurs in people age 40-

70 years. A typical presentation includes photopsia (flashes of light) and floaters (spots in the visual 

field). Some patients describe "a curtain coming down over my eyes," similar to other causes of transient 

vision loss (eg, amaurosis fugax). 

Usually, the inciting event occurs months before retinal detachment. Myopia or trauma can cause retinal 

breaks, through which fluid seeps in and separates the retinal layers. In this patient, ocular trauma most 

likely occurred due to her cataract surgery. Ophthalmoscopic examination reveals a grey, elevated retina. 

Laser therapy and cryotherapy are done to create permanent adhesions between the neurosensory retina, 

retinal pigment epithelium, and choroid. 

(Choice A) Choroidal rupture occurs due to blunt ocular trauma. Examination reveals central scotoma, 

retinal edema, hemorrhagic detachment of the macula, subretinal hemorrhage, and crescent-shaped streak 

concentric to the optic nerve. The usual complaint is blurred vision following blunt trauma. 

(Choice C) Central retinal artery occlusion (CRAO) is also characterized by a sudden painless loss of 

vision in one eye, but its funduscopic findings differ. Ophthalmoscopy of patients with CRAO reveals pallor 

of the optic disc, cherry red fovea, and boxcar segmentation of blood in the retinal veins. 

(Choice D) Proliferative diabetic retinopathy in the initial stage is asymptomatic. Patients may later 

complain of decreased visual acuity. Neovascularization is the hallmark of proliferative diabetic 

retinopathy. The other findings are vitreous hemorrhage and macular edema. These changes may lead to 

retinal detachment. 

(Choice E) Exudative ("wet") macular degeneration can cause central vision loss; straight line distortion is 

one of the earliest changes. Testing reveals central scotoma. Ophthalmoscopy reveals growth of 

abnormal vessels in the retinal space. Sudden visual loss may occur if it is complicated by retinal 

detachment. 

Educational objective: 

Retinal detachment usually presents with a sudden onset of photopsia and floaters. 
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A 34-year-old previously healthy woman comes to the office due to itchy eyes for the past several months. 

The patient also reports frequent gritty sensations in her eyes and crusting of her eyelashes in the 

morning. She has had no eye pain, photophobia, or vision disturbances. The patient has not been 

exposed to ill contacts, uses no facial cosmetic products, and has not changed bath products recently. Eye 

examination is shown in the exhibit. Seborrhea is present at the scalp and eyebrows, but the skin of the 

face is otherwise normal. Nasal and oropharyngeal mucosa are normal. Which of the following is the most 

likely diagnosis? 

O A. Allergic conjunctivitis (23%) 

✓O B. Blepharitis (59%) 

0 C.Dry eye disease (8%) 

0 D.Hordeolum (6%) 

O E. Preseptal cellulitis (2%) 

Omitted 
Correct answer 

I 1,1 59% 
L!!!!. Answered correctly 
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This patient has typical symptoms of chronic blepharitis. Blepharitis is a common disorder characterized 

by inflammation at the eyelid margin, usually most prominent at the opening of the meibomian glands. The 

etiology is variable and can be multifactorial; common contributors include seborrheic dermatitis, 

rosacea, allergic disorders, bacterial infection (especially Staphylococcus species), viral infection (eg, 

herpes simplex), and Demodex mite infestation. 

Blepharitis presents with burning or itching of the lids, discharge (which may be associated with crusting 

of the eyelashes in the morning), and often a foreign body sensation in the eye. Examination shows 

redness, swelling, and scaling at the lid margin, and the adjacent conjunctiva may also be inflamed. Close 

inspection may reveal lipoid plugs at the meibomian glands. Findings are frequently bilateral. The 

diagnosis is primarily based on clinical features. Treatment is generally supportive and includes warm 

compresses, gentle scrubs, and lid massage. 

(Choice A) Allergic conjunctivitis causes conjunctiva! erythema, discharge, and foreign body sensation; 

itching may be severe. However, conjunctiva! edema is usually prominent (often with papilla formation), the 

findings are primarily at the conjunctivae rather than lid margin, and patients typically have seasonal 

allergies or other atopic disorders. 

(Choice C) Dry eye disease (eg, Sjogren syndrome) can cause discomfort, a foreign body sensation, and 

conjunctiva! erythema, and it can occur concurrently with blepharitis. However, it would not cause 

erythema, swelling, or scaling of the lid margin. 

(Choice D) A hordeolum (ie, stye) is an acute inflammatory disorder of the eyelash follicle or tear gland 

and presents as a tender, erythematous nodule at the lid margin. Findings are focal, rather than 

diffuse/bilateral. 

(Choice E) Preseptal cellulitis presents with acute, unilateral eyelid swelling and erythema. The swelling 

typically involves the entire lid (not just the margin), and patients often have a recent insect bite or another 

break in the skin. 

Educational objective: 

Blepharitis presents with burning or itching of the lids, discharge, and often a foreign body sensation in the 

eye. Examination shows redness, swelling, and scaling at the lid margin, and the adjacent conjunctiva may 

also be inflamed. Common contributors include seborrheic dermatitis, rosacea, allergic disorders, bacterial 

infection, viral infection, and Demodex mite infestation. 

References 

• Medical management of blepharitis. 
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A 65-year-old man presents with complaints of decreased vision in both eyes. His visual impairment has 

been progressively worsening over the past five months. He was diagnosed with diabetes ten years ago. 

His current medications are metformin and glyburide. His blood pressure is 140/90 mm Hg, pulse is 

82/min, respirations are 14/min, and temperature is 98.4 ° F (36.8° C). Examination shows decreased 

visual acuity in both eyes. Ophthalmoscopy reveals microaneurysms, dot and blot hemorrhages, hard 

exudates, and macular edema. Which of the following is the most likely diagnosis? 

O A. Central retinal vein occlusion (3%) 

✓O B. Diabetic retinopathy (85%) 

O C.Macular degeneration (8%) 

O D.Retinal detachment (0%) 

O E.Open angle glaucoma (1%) 

Omitted 
Correct answer 

I 1,1 BS% 
L!!!!. Answered correctly 
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Diabetic retinopathy is the leading cause of blindness in the USA. It occurs in both insulin dependent and 

non-insulin dependent diabetes mellitus. There are 3 main categories: 

1. background or simple retinopathy - consists of microaneurysms, hemorrhages, exudates, and 

retinal edema, as in this patient 

2. pre-proliferative retinopathy - with cotton wool spots 

3. proliferative or malignant retinopathy - consists of newly formed vessels. 

Patients are usually asymptomatic at first, despite early signs of retinopathy (e.g., microaneurysms). Visual 

impairment occurs with the development of macular edema. Argon laser photocoagulation is the 

suggested treatment for the prevention of complications. 

(Choice A) Central retinal vein occlusion is characterized by sudden, unilateral visual impairment that is 

usually noted upon waking in the morning. Diabetics are at increased risk for retinal vein occlusion. 

Ophthalmoscopy reveals disc swelling, venous dilation and tortuosity, retinal hemorrhages and cotton wool 

spots. 

(Choice C) Macular degeneration affects central vision. It is characterized by distorted vision and central 

scotoma. Cigarette smoking increases the risk of macular degeneration. Ophthalmoscopy findings vary 

according to the type (i.e., atrophic vs. exudative). The atrophic form is characterized by multiple sores in 

the macular region, while the exudative form is characterized by new blood vessels that may leak, bleed, 

and scar the retina. 

(Choice D) Retinal detachment occurs unilaterally. It presents as blurred vision that progressively 

worsens. Ophthalmoscopy reveals the retina hanging in the vitreous. 

(Choice E) Open angle glaucoma is also seen in diabetics, but is characterized by gradual loss of 

peripheral vision, resulting in tunnel vision. Ophthalmoscopy shows pathologic cupping of the optic disc. 

Educational Objective: 

The 3 main categories of diabetic retinopathy are background or simple (microaneurysms, hemorrhages, 

exudates, retinal edema), pre-proliferative (cotton wool spots), and proliferative or malignant 

(neovascularization). Visual impairment occurs with the development of macular edema. Argon laser 

photocoagulation is performed for the prevention of complications. 
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A 2-week-old boy is brought to the office due to eye tearing and discharge. For the past few days, the 

patient's left eyelid has crusted over and become matted shut during sleep. The discharge is easily 

cleaned with a washcloth, but his mother is now cleaning the eye every 2 hours. The boy has also had 

mild nasal congestion but continues to breastfeed well. The patient was born at term via vaginal delivery 

and was discharged after 1 day of routine newborn care. Temperature is 37.2 C (99 F). Physical 

examination shows a few shallow, linear abrasions across the left cheek and lower eyelid. The eyes were 

cleaned prior to the visit, and examination shows increased tears on the left side. The conjunctivae are 

clear bilaterally. Fluorescein dye testing on the left eye shows equal distribution on the cornea and 

conjunctiva. After 5 minutes, a large amount of dye persists and drains over the lower eyelid and down the 

cheek. Which of the following is the most likely diagnosis in this patient? 

O A. Corneal abrasion (7%) 

O B. Dacryocystitis (13%) 

O C.Gonococcal infection of the eye (5%) 

✓O D.Nasolacrimal duct obstruction (67%) 

O E. Viral conjunctivitis (5%) 

Omitted 
Correct answer 

I I, I 6?% 
L!!!!. Answered correctly 
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Pathophysiology • Incomplete canalization of distal nasolacrimal duct 

• Increased tearing 

Clinical features • Eyelash crusting 

• Clear conjunctivae 

• Observation for spontaneous resolution 

Management • Lacrimal sac massages 

• Probing of duct if persists >6 months 

Complications 
• Dacryocystocele 

• Dacryocystitis 

This neonate has congenital nasolacrimal duct (NLD) obstruction (dacryostenosis), the most common 

cause of eye discharge in infants. The lacrimal system normally arises in early embryologic development 

and canalizes by birth. NLD obstruction occurs when the distal duct fails to canalize completely, resulting 

in a persistent membrane that blocks tear flow from the NLD to the nose. Tears flow out of the lacrimal 

sac (ie, increased tearing) and cause matting and crusting of the eyelashes. The conjunctivae remain 

clear. 

NLD obstruction is typically diagnosed clinically. Fluorescein dye testing may be indicated for patients with 

tearing and additional findings concerning for a corneal abrasion (eg, facial scratches, photophobia, pain). 

However, abrasion would cause a discrete area of fluorescein staining, not present in this patient (Choice 

A). Dye that persists and flows down the cheek, rather than draining through the NLD, supports the 

diagnosis of dacryostenosis, as seen in this patient. 

Management of NLD obstruction is with lacrimal sac massage with downward pressure performed several 

times daily to open the duct. Although spontaneous resolution is common in the first few months of life, 

obstruction that persists after age 6 months is less likely to self-resolve and should be evaluated by an 

ophthalmologist for surgical treatment (eg, NLD probing). 

(Choice B) Dacryocystitis (NLD infection) is a rare complication of NLD obstruction that presents with 

purulent eye drainage and an area of erythema, warmth, tenderness, and swelling over the lacrimal sac, 

findings not seen in this patient. 

(Choice C) Gonococcal eye infection most commonly presents on day 2-5 of life in newborns who did not 

receive prophylactic erythromycin eye ointment, making it less likely in this 2-week-old boy who received 

routine prenatal care. In addition, patients typically have profuse, purulent eye drainage, conjunctiva! 

injection, and eyelid swelling. 

(Choice E) Viral conjunctivitis presents with clear or mucoid eye discharge and erythematous 

conjunctivae, often associated with a viral prodrome (eg, fever, congestion). Although this patient has 

congestion, which is often normal in neonates due to small nasal passages, his clear conjunctivae make 

conjunctivitis unlikely. 

Educational objective: 

Congenital nasolacrimal duct obstruction is typically due to incomplete canalization of the distal duct, 

resulting in blockage of normal tear flow. Infants have increased tearing and crusting of the eyelashes but 

clear conjunctivae. Initial management involves lacrimal sac massage several times daily to open the duct. 

References 

• Insights in the treatment of congenital nasolacrimal duct obstruction. 
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A 62-year-old man comes to the office due to sudden onset of pain and redness in the left eye. The patient 

also has photophobia, nausea, and a severe headache that has not responded to ibuprofen. There has 

been no trauma, and he has never had such an episode before. Medical history is unremarkable. On 

review of systems, the patient has had "a mild cold" for which he has been using an over-the-counter oral 

decongestant. Physical examination shows a nonreactive, mid-dilated left pupil. The eye appears red with 

conjunctiva! flushing. Which of the following is the best next step in evaluating this patient's condition? 

O A. CT scan of the head (15%) 

O B. Duplex studies of carotid artery (3%) 

O C. Fluorescein staining of the eye (3%) 

0 D.Lumbar puncture (1%) 

✓O E. Tonometry (76%) 

Omitted 
Correct answer 

I I, I 76% 
L!!!!. Answered correctly 
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This patient with headache, nausea, eye pain, and a nonreactive mid-dilated pupil has typical features of 

acute angle-closure glaucoma (ACG), possibly precipitated by decongestant use. ACG is characterized 

by an acute rise in intraocular pressure (IOP) due to impaired drainage of aqueous humor through the 

anterior chamber to the trabecular meshwork at the iridocorneal angle. This increased IOP can damage 

the optic nerve and lead to permanent vision loss. 

ACG can be triggered by pupillary dilation (eg, low ambient light) or certain medications (eg, 

decongestants, anticholinergic drugs) in patients with predisposing anatomy. Symptoms include acute 

eye pain, headache, nausea, diminished vision, and halos around lights. Examination shows a 

nonreactive and mid-dilated pupil, conjunctiva! redness, and corneal opacification. 

Urgent ophthalmologic consultation is indicated in suspected ACG. The gold standard for diagnosis is 

gonioscopy, which uses a specialized prismatic lens with a slit lamp to visualize the iridocorneal angle. An 

ocular tonometer measures IOP and can provide additional information if ophthalmologic consultation is 

not available immediately. The device is placed against the cornea, quantitated pressure is applied, and 

the resulting indentation is measured. Initial ACG management includes intravenous acetazolamide and 

pressure-lowering eye drops; laser iridotomy provides definitive care. 

(Choice A) Urgent noncontrast CT scan of the head is indicated for suspected intracranial hemorrhage 

(eg, sudden-onset severe headache, altered mental status). A CT scan is also useful to assess for an 

intracranial mass in patients with focal neurologic deficits. However, this patient's ocular findings are more 

consistent with ACG. 

(Choice B) Duplex studies of the carotid arteries are done to evaluate the carotid artery for plaques or 

stenosis. Emboli released from carotid plaques can cause retinal artery occlusion with sudden vision loss, 

but this is typically painless and does not normally cause conjunctiva! redness. 

(Choice C) Fluorescein staining of the eye is usually performed to detect corneal abrasions or herpetic 

keratitis. Headache, nausea, and a mid-dilated pupil are not typical in these conditions and are more 

consistent with ACG. 

(Choice D) Lumbar puncture is useful to assess for subarachnoid hemorrhage (eg, thunderclap headache, 

meningeal signs) or meningitis (eg, fever, neck stiffness). Headache is common with these conditions, but 

a unilateral red eye with mid-dilated pupil is more consistent with ACG. 

Educational objective: 

Acute angle-closure glaucoma is characterized by acute eye pain, headache, and nausea. Signs include 

conjunctiva! erythema, corneal opacification, and a mid-dilated pupil. Gonioscopy is the gold standard for 

diagnosis. Ocular tonometry can be helpful if urgent ophthalmologic consultation is unavailable. 

References 

• Iatrogenic glaucoma secondary to medications. 
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A 2-year-old boy is brought to the office for a health supervision visit. His mother has noticed that the 

patient looks cross-eyed at times, but she otherwise has no concerns. The patient was born at full term 

without pregnancy complications. He has no medical conditions, but family history is significant for 

glaucoma in his father. Examination shows the right eye is mildly deviated toward the nose, and pupillary 

red reflexes are asymmetric. There is no proptosis, and extraocular movements are intact and nonpainful. 

Which of the following is the best next step in management of this patient? 

✓O A. Dilated funduscopic examination (41%) 

O B. Fluorescein examination of the eye (2%) 

O C. lntraocular pressure measurement (4%) 

O D.MRI of the brain with gadolinium (16%) 

O E. Visual evoked potential testing (34%) 

Omitted 
Correct answer 

I 1,1 41% 
L!!!!. Answered correctly 
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Normal ocular alignment results in symmetric corneal light reflexes in the center of the eye and bilateral red 

reflexes that are equal in color and brightness. In contrast, this patient's right eye esotropia (nasal 

deviation) and abnormal red reflexes are findings consistent with strabismus, or ocular misalignment. 

Untreated strabismus can lead to amblyopia, or decreased visual acuity of the improperly aligned eye. 

Examination findings in strabismus include asymmetric corneal light reflexes and asymmetric red 

reflexes (more intense in the deviated eye). Strabismus can also be identified by the cover test, in which 

a patient focuses on an object while one eye is covered to assess for movement in the uncovered eye. A 

misaligned eye shifts to refixate on the object; an unaffected eye maintains the same position without 

moving. 

Although most cases of strabismus are idiopathic or related to convergence insufficiency, the underlying 

condition can be life-threatening (eg, intraorbital mass, increased intracranial pressure). Therefore, the first 

step in evaluation is a dilated funduscopic examination to assess for secondary causes, particularly 

retinoblastoma, an intraocular malignancy that can often be visualized on funduscopy as a nodular, 

cream-colored retinal mass. Esotropia due to central vision loss is the second most common presentation 

of retinoblastoma, after leukocoria. 

(Choice B) Fluorescein stains epithelial defects of the eye, and drops are applied to the eye to evaluate 

for a corneal abrasion. Symptoms include eye pain, tearing, and photophobia; eye deviation does not 

occur with this condition. 

(Choice C) lntraocular pressure is measured if funduscopic examination reveals optic nerve cupping 

indicative of glaucoma. Presenting symptoms may include tearing, corneal enlargement, and strabismus 

{which is rare and due to vision loss). 

(Choice D) MRI of the brain and orbits can confirm a diagnosis of retinoblastoma if a retinal mass is seen 

on dilated funduscopic examination. In addition, MRI of the brain to assess for an intracranial mass is 

warranted for abducens nerve palsy, which presents with an inability to abduct the eye. This patient's 

extraocular movements are intact. 

(Choice E) Visual evoked potential testing may be performed for optic neuritis, which presents with vision 

loss and eye pain that is worse with movement (not seen in this patient). Optic neuritis is not associated 

with strabismus. 

Educational objective: 

Strabismus (ocular misalignment) presents with eye deviation, asymmetric corneal light and red reflexes, 

and an abnormal cover test. Dilated funduscopic examination is performed to detect retinoblastoma, a life

threatening cause of strabismus. 

References 

• Retinoblastoma. 

• Retinoblastoma for pediatric ophthalmologists. 
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A 24-year-old man comes to the office due to vision disturbances. The patient has a history of ankylosing 

spondylitis and experienced severe pain and redness of the eyes a month ago. Evaluation at that time 

showed acute anterior uveitis and prednisolone eye drops were prescribed, which the patient still uses. 

The eye symptoms resolved within a week of treatment, but over the past several days the patient has had 

blurry vision and has needed more light to read. He has also experienced glare while driving at night. The 

patient has no other medical conditions, and his only other prescribed medication is naproxen as needed. 

Vital signs are within normal limits. Ocular examination shows nonerythematous conjunctiva, clear 

corneas, and no hypopyon or opacities of the lenses. Funduscopic examination is normal. The remainder 

of the physical examination, including neurologic examination, shows no abnormalities. Which of the 

following is the most appropriate next step in management of this patient? 

O A. Fluorescein eye stain (22%) 

0 B. Lumbar puncture (0%) 

Q C. MRI of the brain (7%) 

O D.No further intervention (17%) 

✓O E.Tonometry (51%) 

Omitted 
Correct answer 

I 1,1 51% 
L!!!!. Answered correctly 
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This patient has developed impaired vision while receiving glucocorticoid eyedrops (ie, prednisolone), 

suggesting possible steroid-induced open-angle glaucoma (OAG). OAG is a type of optic neuropathy 

associated with increased intraocular pressure {IOP). Topical glucocorticoid eyedrops and systemic 

glucocorticoids can raise IOP due to decreased outflow of aqueous humor via drainage channels in the 

anterior chamber, possibly worsened by the swelling of structures (eg, choroid, lens) in the posterior 

chamber. 

OAG is characterized by insidious loss of peripheral vision related to atrophy of the optic nerve head; 

signs include enlargement of the optic cup and increased cup/disc ratio (ie, "cupping" of the optic disc), but 

this is a late finding and may not be immediately apparent. However, patients with steroid-induced OAG 

may also develop central blurriness early in the course due to corneal edema. Chronic use of 

glucocorticoids can also cause subcapsular cataracts, although this is not yet seen in this patient. 

Elevated IOP in OAG can be documented with tonometry. Tonometry measures deformation of the cornea 

in response to applied (mechanical or pneumatic) pressure. Patients with suspected OAG should also 

receive assessment of peripheral fields using automated test devices (manual visual field testing by 

opposition has low sensitivity for OAG). 

(Choice A) Fluorescein dye can be instilled onto the surface of the eye to facilitate inspection of the 

cornea in patients with an ocular foreign body, corneal abrasion, or keratitis. These conditions are typically 

associated with eye pain, irritation, tearing, or redness. 

(Choice B) Lumbar puncture for spinal fluid analysis is useful for assessing subarachnoid hemorrhage 

(eg, thunderclap headache, meningeal signs) or meningitis (eg, headache, fever, neck stiffness). This 

patient has painless vision loss and a normal neurologic examination, and spinal fluid analysis is not 

needed. 

(Choice C) MRI of the brain can detect signs of multiple sclerosis, which can cause ocular symptoms due 

to optic neuritis. However, optic neuritis presents with ocular pain, acute vision loss, and an afferent 

pupillary defect. 

(Choice D) Untreated steroid-induced OAG can lead to permanent vision loss and therefore needs careful 

confirmation. Observation without testing is not appropriate. 

Educational objective: 

Topical glucocorticoid eyedrops and systemic glucocorticoids can raise intraocular pressure {IOP), leading 

to open-angle glaucoma (OAG). OAG is usually characterized by insidious loss of peripheral vision, and 

some patients with steroid-induced OAG may develop central blurriness due to corneal edema. IOP can 

be measured with tonometry. 

References 

• Steroid-induced glaucoma: an avoidable irreversible blindness. 
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A 60-year-old woman comes to the emergency department due to a sudden onset of severe pain in her left 

eye with blurred vision, nausea, and vomiting. The symptoms began a few minutes ago, while she was 

watching a movie in a nearby theater. Her temperature is 36.8C (98.4F), blood pressure is 140/90 mm Hg, 

pulse is 82/min, and respirations are 14/min. Examination reveals decreased visual acuity. Her left eye 

appears red, with a hazy cornea, shallow anterior chamber, and dilated, fixed pupil. Her left eye is stony 

hard to touch. What is the most likely diagnosis? 

O A. Primary open angle glaucoma (2%) 

0 B. Conjunctivitis (0%) 

✓O C.Acute angle closure glaucoma (94%) 

0 D.Anterior uveitis (1%) 

O E. Corneal abrasion (0%) 

Omitted 
Correct answer 

C 

I 1,1 94% 
L!!!!. Answered correctly 
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Angle closure glaucoma occurs with closure of a pre-existing narrow anterior chamber angle. It 

predominantly occurs in people aged 55-70 years. It presents with an acute onset of severe eye pain and 

blurred vision associated with nausea and vomiting. It usually occurs following pupillary dilation, which 

may occur in darkened movie theaters, during times of stress, or due to drug intake. Examination reveals a 

red eye with steamy cornea and moderately dilated pupil that is non reactive to light. The anterior 

chamber is shallow with inflammatory changes. Tonometry reveals increased intraocular pressure. 

Intravenous acetazolamide (with subsequent oral administration) may lower the intraocular pressure. 

Permanent cure is offered with laser peripheral iridotomy. 

(Choice A) Open angle glaucoma has an insidious onset, with gradual loss of peripheral vision resulting in 

tunnel vision. Other characteristic features are persistently increased intraocular pressure and pathologic 

cupping of the optic disc. 

(Choice B) Conjunctivitis is characterized by very mild pain. The cornea is clear. Pupillary size and 

response to light is normal. Visual acuity is not affected. 

(Choice D) Uveitis presents with moderate pain and blurred vision. Cornea may be hazy. The anterior 

chamber shows flare and cells on slit lamp examination. The pupil is constricted with a poor light response 

{In acute glaucoma, the pupil is dilated and is nonreactive to light}. 

(Choice E) Corneal abrasion presents with severe pain and photophobia. There is usually a history of 

trauma to the eye. Slit lamp examination with fluorescein will reveal the corneal abrasion. 

Educational objective: 

Angle closure glaucoma occurs predominantly in people aged 55-70 years. It presents with an acute onset 

of severe eye pain and blurred vision associated with nausea and vomiting. Examination reveals a red eye 

with steamy cornea and moderately dilated pupil that is non reactive to light. 
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A 4-year-old boy is brought to the office by his mother for a routine health maintenance visit. The patient 

has been toilet trained for 2 years. He sees a pediatric dentist every 6 months and has no dental caries. 

The boy's mother describes him as a picky eater. She states that he prefers to eat bananas, apples, and 

bread but dislikes vegetables, meat, and milk products. He participates in a weekly community soccer 

league. He had acute gastroenteritis twice during infancy, but has no chronic medical conditions and takes 

no medications. The boy lives with his mother, who is a single parent, and 2 older brothers. He attends 

preschool 5 days per week and is learning to write his name. His mother says that he is not a social child 

and prefers to play with his best friend or his brothers. Which of the following preventive health measures 

is most appropriate at this visit? 

O A.Autism screening (14%) 

O B. Depression screening (1 %) 

O C.Meningococcal vaccination (12%) 

O D.Rotavirus vaccination (14%) 

0 E.Urinalysis (1%) 

✓O F. Visual acuity testing (55%) 

Omitted 
Correct answer 

I 1,1 55% 
L!!!!. Answered correctly 

F 

Explanation 

(i'\ 03 secs 
\..::J nmeSpent 

F=l 03/17/2021 
IE!.) Last Updated 

Vision is evaluated at every well-child visit, as untreated eye abnormalities during the first few years of 

life can lead to permanent vision loss. Infants and young children are assessed by observation of visual 

behavior. For example, infants can fixate on objects shortly after birth, and by age 3 months they 

demonstrate horizontal and vertical tracking. Red reflex testing is also performed to detect a congenital 

cataract or retinoblastoma, and corneal light reflex testing assesses ocular alignment. In older infants and 

children, strabismus can also be detected by the cover test, in which a child focuses on an object and each 

eye is covered independently to assess for abnormal movement in the contralateral, fixated eye. 

Visual acuity testing is performed routinely at age 4 but can be performed as early as age 3 in 

cooperative children. The Snellen chart is the gold standard, although the HOTV (4-letter) or LEA (picture) 

chart may be used for young children with limited or no ability to identify letters. Visual acuity worse than 

20/40 at age 4 or worse than 20/30 at age >5 should prompt ophthalmologic evaluation for refractive 

errors. Additional indications for referral include pupillary asymmetry of >1 mm, nystagmus, and ptosis or 

other conditions obstructing the visual field. 

(Choices A and B) Autism screening is routinely performed at ages 18 months and 2 years, and 

depression screening starts at age 12. As this child has appropriate relationships, is doing well in 

preschool, and is participating in activities, he does not require testing for autism or depression. 

(Choice C) The quadrivalent meningococcal vaccination is routinely administered at age 11 or 12, followed 

by a booster dose at age 16 due to the risk of college outbreaks. Children with asplenia, HIV, or 

complement deficiency may be vaccinated as early as age 2. This patient is at low risk for meningococcal 

disease and does not require early vaccination. 

(Choice D) The rotavirus vaccine is recommended at age 2-8 months as the greatest risk for dehydration 

from severe gastroenteritis is during early infancy. The vaccine is not administered past this age range. 

(Choice E) Urinalysis is indicated for a patient with concerning urinary symptoms (eg, dysuria, frequency). 

It is not a preventative health test. 

Educational objective: 

Vision is evaluated at every well-child visit, as early detection of eye abnormalities can prevent long-term 

vision loss. Formal visual acuity testing is recommended starting at age 4 as well as in cooperative 3-year

olds. 
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A 69-year-old man comes to the office due to progressive bilateral loss of vision over the past several 

months. He only has problems with his central vision. His peripheral field and navigational vision are not 

affected. He does not use tobacco or alcohol. The patient does not have a history of diabetes or 

hypertension. Two years ago, he had cataracts removed from both eyes. What is the most likely 

diagnosis? 

O A. Open-angle glaucoma (3%) 

✓O B. Macular degeneration (84%) 

O C.Recurrent cataracts (6%) 

O O.Central retinal artery occlusion (3%) 

O E. Retinal detachment (1 %) 

Omitted 
Correct answer 

I 1,1 84% 
L!!!!. Answered correctly 
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Age-related macular degeneration (AMO) is usually seen in patients age >50. It presents with 

progressive and bilateral loss of central vision. Peripheral fields and navigational vision (allowing patients 

to navigate around obstacles in their surroundings and maintain social independence) are 

classically maintained, although they may become impaired due to the development of cataracts. 

AMO results from degeneration and atrophy of the central retina (macula), retinal pigment epithelium, 

Bruch's membrane, and choriocapillaries. 

(Choice A) Open-angle glaucoma usually presents as a gradual loss of peripheral vision (over a period of 

years) and consequent tunnel vision. Central vision is spared. 

(Choice C) Once removed, cataracts do not typically recur. Following cataract surgery, some patients 

develop posterior capsule opacification (thickening of the capsule holding the artificial lens), which can 

cause cloudy vision and can be treated (eg, with laser) without resulting in longterm vision problems. 

Progressive central vision loss with maintenance of peripheral vision is highly suggestive of AMO. 

(Choices D and E) Central retinal artery occlusion and retinal detachment are very acute conditions with 

complete vision loss. 

Educational objective: 

Age-related macular degeneration is usually seen in patients age >50. It presents with progressive and 

bilateral loss of central vision. Navigational vision is preserved. 
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A 65-year-old woman comes to the office due to pain and swelling over the medial aspect of her right eye 

for the past 2 days. Examination of the eye reveals tenderness, edema, and redness over the medial 

canthus. Slight pressure over the area causes expression of purulent material. Visual acuity is normal. 

What is the most likely diagnosis? 

O A. Episcleritis (6%) 

✓O B. Dacryocystitis (59%) 

0 C.Hordeolum (13%) 

0 D.Chalazion (14%) 

0 E. Orbital cellulitis (5%) 

Omitted 
Correct answer 

I 1,1 59% 
L!!!!. Answered correctly 
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Dacryocystitis is an infection of the lacrimal sac. It usually occurs in infants and adults over the age of 40. 

Acute dacryocystitis is characterized by the sudden onset of pain and redness in the medial canthal 

region. Sometimes, a purulent discharge is noted from the punctum. A few patients present with fever, 

prostration, and an elevated leukocyte count. Staphylococcus aureus and beta-hemolytic Streptococcus 

are the usual infecting organisms. It usually responds to systemic antibiotic therapy. 

(Choice A) Episcleritis refers to inflammation or infection of the episcleral tissue between the conjunctiva 

and sclera. Patients complain of an acute onset of mild to moderate discomfort, photophobia, and watery 

discharge. Examination reveals diffuse or localized bulbar conjunctiva! injection. 

(Choice C) Hordeolum refers to an abscess located over the upper or lower eyelid. It is usually caused by 

Staphylococcus aureus. It appears as a localized, red, tender swelling over the eyelid. 

(Choice D) Chalazion presents as lid discomfort. It is a chronic, granulomatous inflammation of the 

meibomian gland. It appears as a hard, painless lid nodule. 

(Choice E) Orbital cellulitis refers to an infection posterior to the orbital septum. It is unilateral and more 

common in children. It is manifested by an abrupt onset of fever, proptosis, restriction of extraocular 

movements and swollen, red eyelids. 

Educational objective: 

Dacryocystitis presents with inflammatory changes in the medial canthal region of the eye. Staphylococcus 

aureus and beta-hemolytic Streptococcus are the usual infecting organisms. 

Medicine 

Subject 

Ophthalmology 

System 

Dacryostenosis & dacryocystitis 

Topic 

MedicalBooksVN.com 



A 3-day-old girl is brought to the emergency department due to a day of copious, purulent eye drainage. 

She was born vaginally to a 31-year-old woman, gravida 3 para 3. The family declined routine prophylactic 

medications, including vitamin K, erythromycin ointment, and hepatitis B vaccination, for the newborn. The 

patient was discharged with her parents at 24 hours of life. She has been breastfeeding exclusively and 

voiding and stooling normally. Temperature is 36.8 C (98.2 F). Examination shows bilateral eyelid edema, 

conjunctiva! injection, and purulent discharge. The anterior fontanel is open, soft, and flat. The nares are 

patent, and the oral mucosa is clear without lesions or thrush. Auscultation reveals clear lungs bilaterally 

and no murmurs. The abdomen is soft, nontender, and nondistended, and the external genitalia appear 

normal with no discharge. Which of the following is the most likely diagnosis? 

O A. Chemical conjunctivitis (1 %) 

O B. Chlamydia! conjunctivitis (17%) 

O C.Dacryostenosis (0%) 

✓O D.Gonococcal conjunctivitis (78%) 

O E. Herpes simplex virus conjunctivitis (0%) 

O F. Staphylococcus aureus conjunctivitis (2%) 

Omitted 
Correct answer 

I 1,1 ?B% 
L!!!!. Answered correctly 
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Clinical presentation • Copious exudate & eyelid swelling (typically at age 2-5 days) 

Diagnosis 
• Gram stain with gram-negative intracellular diplococci 

• Positive culture on modified Thayer-Martin medium 

Treatment • One dose of intramuscular ceftriaxone or cefotaxime 

Prevention • Erythromycin ointment 

This patient's severe, bilateral, purulent conjunctivitis in the first few days of life is most likely due to 

Neisseria gonorrhoeae (gonococcal conjunctivitis). Neonates acquire this gram-negative diplococcus 

through contact with infected maternal genital secretions during delivery. Therefore, all pregnant women 

who are age <25 or who have risk factors (eg, history of sexually transmitted infection, new sexual partner) 

should be screened and treated during pregnancy. 

Infected newborns classically develop eyelid edema, copious and purulent exudate, conjunctiva! injection, 

and chemosis (conjunctiva! edema) at age 2-5 days. Gonococcal conjunctivitis is the most severe form of 

neonatal conjunctivitis and can progress to corneal ulceration, scarring, and blindness if untreated. 

Treatment is a single intramuscular dose of a third-generation cephalosporin (eg, cefotaxime). 

Gonococcal conjunctivitis can be prevented by topical application of ophthalmic erythromycin shortly 

after delivery. Because urogenital gonorrhea is often asymptomatic, babies can acquire infection from 

mothers with no apparent history of it. Therefore, prophylaxis is recommended for all newborns and is 

mandatory in most parts of the United States. Prophylactic erythromycin ointment does not prevent 

Chlamydia trachomatis conjunctivitis. 

(Choice A) Chemical conjunctivitis usually occurs within 24 hours of birth and is most common in 

neonates prescribed silver nitrate. This medication is effective as gonococcal conjunctivitis prophylaxis but 

is not used in the United States because of the risk of chemical conjunctivitis. Symptoms are mild, resolve 

in a day, and do not include purulent discharge. 

(Choice B) C trachomatis can cause neonatal conjunctivitis but typically 5-14 days after birth. Compared 

with gonococcal conjunctivitis, chlamydia! conjunctivitis typically causes milder chemosis and eyelid 

swelling as well as watery, rather than purulent, discharge. 

(Choice C) Nasolacrimal duct obstruction (dacryostenosis) presents with chronic, often unilateral, tearing 

in infants. Eyelid swelling, conjunctiva! injection, and copious discharge are not seen. Symptoms usually 

resolve with gentle massage of the nasolacrimal sac. 

(Choice E) Neonatal herpes simplex virus infection of the eye presents in the second or third week of life 

with vesicular or ulcerative lesions. Purulent discharge in the first week of life is not typical. 

(Choice F) Staphylococcus aureus is a common cause of bacterial conjunctivitis in adults. It is less 

common in children and extremely rare in neonates. 

Educational objective: 

Gonococcal conjunctivitis presents in the first 2-5 days of life with eyelid swelling, copious and purulent eye 

drainage, and conjunctiva! injection, causing blindness if untreated. Prevention is achieved by the 

application of a topical erythromycin ointment soon after birth. 
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A 35-year-old man comes to the emergency department with a 3-day history of pain and redness in the left 

eye. He is a school bus driver and was exposed to a child with pink eye. The patient has no associated 

fever, headache, nasal congestion, or sore throat. However, he has experienced episodic abdominal 

discomfort and diarrhea over the past several months. The patient has no other medical problems and 

takes no medications. Family history is notable for glaucoma in his mother. Ocular examination findings 

are shown in the exhibit. During the examination, the patient keeps the eye closed and says, "It is painful 

to look at the light." There is increased tearing from the left eye but no mucoid or purulent discharge. Right 

eye examination is normal. Visual acuity is 20/50 in the left eye and 20/20 in the right eye. There is no 

nasal discharge and the pharyngeal mucosa is not erythematous. An aphthous ulcer is present on the 

buccal mucosa. Abdominal examination shows tenderness in the right lower quadrant on deep palpation. 

The remainder of the physical examination is normal. Which of the following is the most likely cause of this 

patient's eye symptoms? 

O A. Acute angle-closure glaucoma (6%) 

✓O B.Anterior uveitis (71 %) 

O C.Bacterial conjunctivitis (1%) 

O D. Episcleritis (9%) 

O E. Viral conjunctivitis ( 10%) 

Omitted 
Correct answer 

I 1,1 71% 
L!!!!. Answered correctly 
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This patient has anterior uveitis, which presents with a painful, red eye associated with photophobia, 

tearing, and diminished visual acuity. The uvea is the tissue layer between the cornea/sclera and the 

retina; the anterior uvea consists of the iris and ciliary body and the posterior uvea consists of the choroid. 

Anterior uveitis is inflammation of the anterior uveal tract and is sometimes termed "iritis" ( or "iridocyclitis" 

if the ciliary body is involved). It is much more common than posterior uveitis, which involves the choroid. 

Examination findings in anterior uveitis can include hyperemia concentrated at the junction of the sclera 

and cornea (ciliary flush), pupillary constriction, a hazy "flare" in the aqueous humor, and layering of white 

cells in the anterior chamber (hypopyon). 

Anterior uveitis is most often idiopathic or traumatic, but it can be associated with systemic inflammatory 

diseases such as certain infections (eg, herpesviruses, toxoplasmosis), sarcoidosis, spondyloarthritis (eg, 

ankylosing spondylitis, reactive arthritis), and inflammatory bowel disease. This patient's oral aphthous 

ulcer, abdominal tenderness, and intermittent gastrointestinal symptoms suggest possible Crohn disease. 

(Choice A) Acute angle-closure glaucoma can cause a red, painful eye with diminished visual acuity. 

However, it is more common in older patients (predominantly age 55-70), and most patients have 

headache, nausea, and vomiting. 

(Choices C and E) Bacterial conjunctivitis is characterized by conjunctiva! edema and hyperemia and a 

purulent discharge, whereas viral conjunctivitis (pink eye) causes conjunctiva! redness with a watery or 

mucoid discharge. Patients with either type of conjunctivitis may also experience morning mattering of the 

lids. This patient has dilation of the conjunctiva! vessels, but his decreased visual acuity and photophobia 

are not consistent with conjunctivitis. 

(Choice D) Episcleritis is characterized by acute redness and tearing with injection of conjunctiva! and 

episcleral vessels. Patients may have mild irritation, but overt pain and diminished visual acuity, as seen in 

this patient, are not consistent with episcleritis. 

Educational objective: 

Anterior uveitis (iritis and iridocyclitis) is characterized by a painful, red eye with tearing and decreased 

visual acuity. Examination findings include ciliary flush, pupillary constriction, a hazy "flare" in the aqueous 

humor, and hypopyon. Anterior uveitis is most often idiopathic or traumatic but can be associated with 

systemic inflammatory diseases such as certain infections, sarcoidosis, spondyloarthritis, and inflammatory 

bowel disease. 
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A 26-year-old man comes to the physician with sudden onset of redness, watery discharge, and itching of 

both eyes. His vision is slightly distorted from excess tearing but is not blurred. He otherwise feels fine. 

The patient's past medical history is significant for obesity, asthma, sleep apnea, and chronic back pain. 

On eye examination, there is bilateral injection with granular appearance of the conjunctiva. Mild eyelid 

swelling and clear discharge are also noted. Pupils are equally round and reactive to light. The lungs have 

a few scattered wheezes. What is the most likely diagnosis in this patient? 

✓O A. Allergic conjunctivitis (60%) 

0 B.Anterior uveitis (6%) 

0 C.Atopic keratoconjunctivitis (8%) 

0 D.Bacterial conjunctivitis (2%) 

0 E. Endophthalmitis (0%) 

0 F. Kawasaki disease (1 %) 

0 G.Optic neuritis (0%) 

0 H.Orbital cellulitis (0%) 

0 I. Viral conjunctivitis ( 19%) 

0 J. Viral keratitis (1 %) 

Omitted 
Correct answer 

I 1,1 5o% 
L!!!!. Answered correctly 
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Differentiation of conjunctivitis 

Viral Bacterial 

Eye involvement Unilateral/Bilateral Unilateral/Bilateral 

Eye "stuck shut" Yes Yes 

Discharge Watery, scant, stringy Purulent, thick 

Discharge 

reappearing No Yes 

after wiping 

Sensation Burning, gritty Unremitting discharge 

Prodromal 
Sometimes No 

symptoms 

Conjunctiva! Diffuse injection; Diffuse injection; 

appearance follicular or "bumpy" nonfollicular 

05/27/2021 
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Allergic 

Bilateral 

Yes 

Watery, scant, stringy 

No 

Itchy 

No 

Diffuse injection; follicular or 

"bumpy"; conjunctiva! edema 

(chemosis) 

Red flags that suggest another etiology: decreased visual acuity, photophobia, ciliary flush, 

foreign body sensation, corneal opacity/infiltrate, fixed/distorted pupil, trouble keeping eye open, & 

severe headache with nausea. 

Allergic conjunctivitis (AC) is an acute hypersensitivity reaction caused by exposure to environmental 

allergens such as pollen, animal dander, dust, and mold spores. Episodic itching, hyperemia, tearing, 

and edema of the conjunctiva and eyelids are characteristic. Some patients complain of mild 

photophobia or a dry-eye sensation. There is often a family or personal history of atopic disorders such as 

asthma or seasonal allergies. 

The condition usually subsides in 24 hours, even without treatment. For persistent or recurrent symptoms, 

AC can be treated with a variety of topical agents, including antihistamines, vasoconstrictors, mast cell 

stabilizers, and artificial tears, that are available over the counter or by prescription. Oral antihistamines 

are less effective for acute episodes but can be helpful if taken seasonally, prior to allergen exposure. 

(Choice B) Anterior uveitis (iritis) is inflammation of the anterior uveal tract, especially the iris. Discharge 

is uncommon and, if present, is not profuse. lritis usually has significant pain, miosis, and photophobia; 

visual loss may be present. A gritty sensation and itching are not present in iritis but are common with AC. 

(Choice C) Atopic keratoconjunctivitis is a severe form of ocular allergy. The most common symptoms are 

itching, tearing, thick mucus discharge, photophobia, and blurred vision. It can be differentiated from AC by 

more severe symptoms with a prolonged course, potential visual impairment due to corneal involvement, 

and thickening of the eyelids and surrounding skin. 

(Choice D) In contrast to viral conjunctivitis and AC, patients with bacterial conjunctivitis will have a grossly 

purulent exudate and are likely to have more significant pain, erythema, and possibly fever. 

(Choice E) Endophthalmitis is an invasive infection of the globe (bacterial or fungal) and is due to 

disruption of the external surface of the eye (eg, trauma). Endophthalmitis may show conjunctiva! irritation 

as well, but patients will usually have purulent haziness of the ocular contents and may have a layering-out 

of pus in the anterior chamber (hypopyon). 

(Choice F) Kawasaki disease is a vasculitis of medium-sized arteries that affects young children (age 

usually <5). Symptoms may include conjunctivitis as well as fever, lymphadenopathy, and mucocutaneous 

inflammation (erythema of lips, tongue, and palate; peripheral edema, desquamation, and generalized 

rash). 

(Choice G) Symptoms in optic neuritis typically include visual loss, with or without eye pain. Uveitis may 

occur (uncommonly), but the conjunctiva is not typically affected. 

(Choice H) Orbital cellulitis is infection of the fat and extraocular muscles surrounding the eye and is a 

medical emergency. Patients usually have erythema, edema, and tenderness of the eyelids, often with 

impaired extraocular movement. 

(Choice I) Viral conjunctivitis ("pink eye") symptoms are similar to those of allergic conjunctivitis but last 

longer (several days) and usually are preceded by typical nasopharyngeal symptoms. Viral conjunctivitis is 

most common in the late summer and fall, and may occur in clusters or small epidemics. 

(Choice J) Viral keratitis is infection of the cornea related to herpes simplex virus or varicella zoster. 

Patients typically have corneal vesicles, opacification, and/or dendritic ulcers. 

Educational objective: 

Allergic conjunctivitis is an acute hypersensitivity reaction caused by environmental exposure to allergens. 

It is characterized by intense itching, hyperemia, tearing, and edema of the conjunctiva and eyelids. 

References 

• Conjunctivitis: a systematic review of diagnosis and treatment. 

Medicine 

Subject 

Ophthalmology 

System 

Conjunctivitis 

Topic 

MedicalBooksVN.com 



A 33-year-old man comes to the office due to painful swelling of the right lower eyelid for the past 2 days. 

He has had no trauma or history of similar symptoms in the past. The patient says he recently visited his 

niece who was having an upper respiratory tract infection. He has no significant prior medical problems 

other than occasional episodes of herpes labialis. He is sexually active with his girlfriend who takes oral 

contraceptives. Temperature is 36.8 C (98.2 F), blood pressure is 130/80 mm Hg, and pulse is 80/min. 

Examination of the right eye shows localized swelling along the margin of the lower eyelid with associated 

erythema and tenderness. There is no conjunctiva! injection or ocular discharge. Visual acuity is normal, 

and the left eye appears unremarkable. Which of the following is the most appropriate initial management 

of this patient's current condition? 

O A. Erythromycin ointment (8%) 

O B. Incision and curettage (2%) 

0 C.Oral doxycycline (3%) 

O D.Topical ganciclovir (4%) 

✓O E.Warm compress only (81%) 

Omitted 
Correct answer 

I 1,1 81% 
L!!!!. Answered correctly 
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This patient has an external hordeolum (stye). A hordeolum is an acute inflammatory disorder of the 

eyelash follicle or tear gland and presents as an erythematous, tender nodule at the lid margin. It is often 

due to infection with Staphylococcus aureus but can be sterile in many cases. A similar process arising in 

the meibomian gland (internal hordeolum) presents as a tender nodule visible at the palpebral conjunctiva 

but is less common. 

Within a few days, a minute pustule may appear at the lid margin (pointing), which will then rupture with 

discharge of pus and relief of pain. Warm compresses are advised to accelerate the process. Following 

resolution of infection, some patients have a residual granulomatous nodule (chalazion) that regresses 

slowly over several months. For patients with a persistent hordeolum (eg, >1-2 weeks) or a large 

chalazion, additional management options include incision and curettage (Choice B). 

(Choice A) Erythromycin ophthalmic ointment is used for treatment of bacterial conjunctivitis and in the 

prevention of ophthalmia neonatorum due to Neisseria gonorrhoeae. Topical antibiotics are often 

prescribed for hordeolum but are usually unnecessary. 

(Choice C) Preseptal cellulitis is an infection of the eyelid anterior to the orbital septum. It presents with 

fever and leukocytosis as well as erythema and edema of the eyelid and is treated with oral antibiotics (eg, 

doxycycline ). 

(Choice D) Viral keratitis is infection of the cornea due to herpes simplex or varicella zoster virus. Patients 

have corneal vesicles, opacification, and/or dendritic ulcers. Treatment includes topical ganciclovir or 

trifluridine. 

Educational objective: 

An external hordeolum is an acute inflammatory disorder of the eyelash follicle or tear gland and presents 

as an erythematous, tender nodule at the lid margin. It is often due to infection with Staphylococcus aureus 

but can be sterile. Initial treatment includes warm compresses. 
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A 29-year-old man comes to the office for evaluation of blurred vision and right eye pain. The pain 

increases when he is in bright light. The patient also has a yearlong history of generalized fatigue, sleep 

problems, back pain, and occasional heel pain. He has no recent illnesses. Medical history is notable for 

obesity and hypertension treated with lisinopril and chlorthalidone. The patient is monogamous. He lives 

in Texas and has not traveled outside the state. Temperature is 36.8 C (98.2 F), blood pressure is 134/88 

mm Hg, and pulse is 80/min. Examination of the right eye shows redness of the sclera, which is most 

prominent at the junction between the cornea and the sclera. The right pupil is constricted, and there is 

photophobia with penlight examination. The left eye is normal. There are no skin lesions. In addition to 

treating this patient's eye condition, what additional workup is needed? 

O A. Anti-Ro/SSA antibody assay (7%) 

0 B. Lyme serology (2%) 

Q C. MRI of the brain (8%) 

O D.Rheumatoid factor (5%) 

✓O E.X-ray of the sacroiliac joints (75%) 

Omitted 
I I, I ?So/o 

Correct answer L!!!!. Answered correctly 
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Presentation 
• Symptoms: ocular pain, photophobia, decreased acuity 

• Examination: ciliary flush, pupillary constriction, hypopyon 

• Infections: herpesviruses, toxoplasmosis, syphilis 

Common causes/ • Sarcoidosis 

associations • Spondylarthritis (eg, ankylosing spondylitis, reactive arthritis) 

• Inflammatory bowel disease 

Evaluation/testing 
• Slit-lamp examination 

• As indicated: HLA-B27, pelvis/spine x-ray, chest x-ray, HIV, syphilis serology 

Treatment 
• Dilating eye drops (eg, cyclopentolate) 

• Topical glucocorticoids 

HLA-B27 = human leukocyte antigen B27. 

This patient has anterior uveitis with eye pain, photophobia, decreased visual acuity, and scleral 

hyperemia at the corneal margin (ie, ciliary flush). Anterior uveitis is inflammation of the anterior uveal tract 

(ie, iris, ciliary body) and is sometimes termed iritis (or iridocyclitis if the ciliary body is involved). Other 

common findings include pupillary constriction, a hazy flare in the aqueous humor, and layering of white 

cells in the anterior chamber (hypopyon). The diagnosis can be confirmed on slit-lamp examination. 

Anterior uveitis can be idiopathic but often occurs in association with systemic inflammatory disorders. 

Further evaluation depends on the presence of associated features that could suggest a systemic disease: 

• No evidence of systemic disease: Chest x-ray and serum rapid plasma reagin should be obtained 

because both sarcoidosis and syphilis can be silent. 

• Evidence of systemic symptoms: For back pain or enthesitis, x-ray of the sacroiliac joints should 

be obtained to rule out spondylarthritis (eg, ankylosing spondylitis). 

This patient also has chronic back pain and possible enthesitis (ie, Achilles tendonitis/heel pain), findings 

suggestive of ankylosing spondylitis. Specific x-ray findings include widening of the sacroiliac joints and 

subchondral sclerosis. Some experts also advise human leukocyte antigen B27 typing, although it has low 

specificity. 

(Choices A and D) Anti-Ro/SSA antibodies are seen in Sjogren syndrome, which can cause dry eyes and 

corneal ulceration. Rheumatoid factor is associated with rheumatoid arthritis, which can cause episcleritis 

(acute redness and mild irritation) and scleritis (severe ocular pain with diffuse scleral erythema and 

edema). However, these conditions are not commonly associated with uveitis. In addition, although 

rheumatoid arthritis can affect the cervical spine, back pain is unusual. 

(Choice B) Lyme disease is occasionally associated with uveitis. However, this patient has no rash to 

suggest the disease, and the causative organism (Borrelia burgdorfen) is not endemic to Texas and the 

Southcentral United States. 

(Choice C) MRI is used in the evaluation of multiple sclerosis, which is occasionally associated with 

uveitis, although optic neuritis is more common. However, this patient has no neurologic findings (eg, 

sensory/motor deficits) to suggest multiple sclerosis, and his musculoskeletal symptoms are more 

suggestive of ankylosing spondylitis. 

Educational objective: 

Anterior uveitis often occurs in association with systemic inflammatory disorders, in particular 

spondylarthritis (eg, ankylosing spondylitis). Patients with uveitis and features suggesting ankylosing 

spondylitis (eg, chronic back pain, enthesitis) should undergo x-ray of the pelvis/sacroiliac joints and 

possibly human lymphocyte antigen B27 typing. 
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A 4-year-old girl is brought to the office by her parents due to frequent squinting of the left eye. That eye 

also seems more prominent than the right, according to the mother. The child was born full term after a 

normal pregnancy and delivery. Developmental milestones have been age appropriate. Left eye 

examination reveals mild proptosis, esotropia, and optic disc pallor. Visual acuity is decreased in the left 

eye but is normal in the right. There are several large cafe-au-lait macules and marked axillary freckling. 

Which of the following is the most likely cause of this patient's ocular findings? 

O A.Acoustic neuroma (7%) 

O B. Craniopharyngioma (1 %) 

0 C.Medulloblastoma (3%) 

✓O D.Optic pathway glioma (74%) 

O E. Retinitis pigmentosa (5%) 

O F. Sporadic retinoblastoma (7%) 

Omitted 
Correct answer 

I 1,1 74% 
L!!!!. Answered correctly 
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Diagnosis NF1 (van Recklinghausen disease) NF2 (central neurofibromatosis) 

Gene mutation 
NF1 tumor suppressor gene; codes the NF2 tumor suppressor gene; codes the 

protein neurofibromin protein merlin 

Location of 
Chromosome 17 Chromosome 22 

mutated gene 

Main clinical 
• Cafe-au-lait spots 

• Multiple neurofibromas • Bilateral acoustic neuromas 
features 

• Lisch nodules 

This child with cafe-au-lait macules, axillary freckling, and monocular eye proptosis and vision changes 

likely has neurofibromatosis type 1 (NF1) with optic pathway glioma. 

NF1 is an autosomal dominant disease caused by a mutation to the NF1 gene, which codes for 

neurofibromin. Starting in childhood, patients usually develop characteristic skin and soft tissue findings, 

including cafe-au-lait macules, freckling in skinfolds, and Lisch nodules. 

Approximately 15% of patients with NF1 who are age <6 also develop low-grade optic pathway glioma. 

These tumors are often asymptomatic but can grow large enough to compress the optic nerve and cause 

decreased visual acuity, alterations in color vision, optic nerve atrophy, and proptosis. 

(Choice A) Acoustic neuromas, or vestibular schwannomas, are benign tumors that arise from the eighth 

cranial nerve (CN VIII}. They are seen in patients with neurofibromatosis type 2 and typically present with 

hearing loss and difficulty with balance. 

(Choice B) Craniopharyngioma is a rare tumor that usually arises in the pituitary stalk and typically affects 

children age 5-14. Manifestations arise from compression of the optic chiasm (eg, visual field defects) or 

pituitary stalk (eg, growth hormone deficiency). This tumor type is not associated with NF1 and is unlikely 

to cause proptosis. 

(Choice C) Medulloblastoma is a malignant pediatric brain tumor that typically results in increased 

intracranial pressure (eg, headache, nausea, vomiting) and cerebellar dysfunction (eg, gait ataxia, 

incoordination). Proptosis and esotropia would be uncommon; there is no association of medulloblastoma 

with NF1. 

(Choice E) Retinitis pigmentosa is an inherited degenerative disease of the retinal photoreceptor cells that 

causes bilateral tunnel vision and, eventually, binocular blindness. Uniocular vision loss, proptosis, and 

skin findings would be uncommon. 

(Choice F) Retinoblastoma is a rare intraocular malignancy that usually affects children age <2. Suspicion 

typically arises when a child has leukocoria, an abnormal white reflex of the eye. Patients may also have 

progressive deterioration of monocular vision, strabismus, and proptosis. This patient with cafe-au-lait 

spots and axillary freckling is more likely to have NF1 with an optic tract glioma. 

Educational objective: 

Neurofibromatosis type 1 is a genetic disorder that causes cafe-au-lait macules, freckling in skinfolds, Lisch 

nodules, and neurofibromas. Approximately 15% of children with this disorder develop optic pathway 

gliomas, which often manifest with unilateral vision loss, proptosis, esotropia, and optic disc pallor. 

References 

• Cafe-au-lait macules and neurofibromatosis type 1: a review of the literature. 

• Use of the National Institutes of Health criteria for diagnosis of neurofibromatosis 1 in children. 
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A 16-year-old boy is brought to the emergency department due to an eye injury. About an hour ago, he 

was playing paintball and was shot in the face by an opponent. The patient was not wearing eye 

protection. He felt immediate pain and had difficulty seeing. He has no chronic medical conditions. 

Temperature is 37.5 C (99.5 F). Examination shows periorbital edema and ecchymosis with proptosis of 

the left eye. Palpation over the left eyelid reveals rock-hard induration. Visual acuity is 20/100 in the left 

eye and 20/20 in the right. There is a relative afferent pupillary defect in the left eye. Which of the following 

is the best next step in management of this patient? 

O A. Cool compress and ibuprofen only (1 %) 

0 B. CT venography (2%) 

O C.Dilated funduscopic examination (5%) 

✓O D.Emergency surgical decompression (86%) 

O E. Serial tonometry evaluation (3%) 

Omitted 
Correct answer 

I 1,1 86% 
L!!!!. Answered correctly 
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Pathophysiology 
• Risk factors: trauma, coagulopathy, infection, surgery 

Clinical features 
• Acute eye pain 

• Diplopia, vision loss 

• Periorbital swelling, ecchymosis & tightness (eg, hard eyelid) 

Examination 
• Proptosis 

findings 
• Diffuse subconjunctival hemorrhage 

• Limited extraocular movements 

• Afferent pupillary defect 

Management • Emergency surgical decompression 

This patient's eye findings are concerning for orbital compartment syndrome (OCS), a rare 

ophthalmologic emergency that can lead to permanent vision loss. OCS occurs when swelling and/or 

hemorrhage within the confined orbital space causes rapidly increased intraorbital pressure and 

subsequent ischemia of the optic nerve and globe. Eye trauma, as seen in this patient, is the most 

common precipitating event; however, underlying coagulopathy, orbital infection, and recent periocular 

surgery are also risk factors. 

OCS presents with acute eye pain and vision loss. Examination reveals a tight orbit characterized by a 

rock-hard eyelid, periorbital edema, proptosis, and resistance to retropulsion (ie, pushing on the eye). 

Optic nerve injury can cause a relative afferent pupillary defect, in which both pupils dilate in response to a 

swinging flashlight shining light from the normal to the affected eye; and eye movements may be impaired 

due to extraocular muscle compression. Diffuse subconjunctival hemorrhage and periorbital ecchymoses 

are also common, particularly with posttraumatic OCS. 

To preserve vision, the first step in managing OCS is immediate surgical decompression of the orbit via 

lateral canthotomy with cantholysis. Temporizing measures to limit acute increases in intraorbital pressure 

include elevation of the head of the bed and pain control. Imaging (eg, CT scan or MRI of the orbit) should 

be delayed until after surgery. 

(Choice A) Cool compresses and nonsteroidal anti-inflammatory drugs (eg, ibuprofen) are used to treat an 

isolated periorbital hematoma, which typically presents after trauma with pain and bruising around the eye. 

Decreased visual acuity, an afferent pupillary defect, and proptosis would not be seen. 

(Choice B) CT venography can be used to diagnose a cavernous sinus thrombosis, which most commonly 

occurs secondary to infection (eg, sinusitis, orbital cellulitis). Symptoms include headache and eye findings 

(eg, periorbital swelling, proptosis, vision loss, cranial nerve palsy). This patient's acute eye changes after 

trauma make OCS more likely. 

(Choices C and E) Detailed ophthalmologic evaluation with dilated funduscopic examination and 

tonometry should not precede emergency surgery for OCS due to increased morbidity with delayed 

decompression. In addition, serial tonometry is not typically required for OCS because intraocular pressure 

should normalize after surgery. 

Educational objective: 

Orbital compartment syndrome causes eye pain and vision loss due to rapidly increased intraorbital 

pressure from trauma. Examination shows a tight orbit (eg, periorbital swelling, hard eyelid, proptosis) and 

an afferent pupillary defect. Management is immediate surgical decompression to prevent permanent 

vision loss. 

References 

• Orbital compartment syndrome: an update with review of the literature. 
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A 26-year-old, previously healthy man comes to the emergency department due to an eye injury. The 

patient was hiking earlier today when the person in front of him pushed and let go of a small tree branch, 

which snapped back and hit him on the face. He had sudden pain in the right eye followed by a persistent 

foreign-body sensation and increased tearing. On physical examination, the patient appears in moderate 

distress. Right eye examination reveals no foreign bodies, but there is mild conjunctiva! erythema, 

especially around the limbus. The cornea is clear with no blood in the anterior chamber. The pupil is small, 

round, and reactive to light. Visual acuity is normal. Left eye examination reveals no abnormalities. Which 

of the following is the best next step in management of this patient? 

O A. Continuous saline irrigation (25%) 

O B. CT scan of the orbits (4%) 

✓O C.Fluorescein staining (63%) 

0 D.Ocular tonometry (3%) 

O E. Topical glucocorticoid (2%) 

Omitted 
Correct answer 

C 

I 1,1 63% 
L!!!!. Answered correctly 
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This patient sustained a high-velocity eye injury with persistent pain, tearing, and foreign body sensation. 

High-velocity injury to the globe carries a significant risk of corneal abrasion and open globe laceration 

(OGL). A large OGL may present with globe deformity, extrusion of vitreous or iris, or visible entry wound. 

However, smaller lacerations and abrasions may not be visible on routine inspection. Depending on the 

mechanism of injury, small particulate matter (eg, metal shards, glass fragments) can occasionally 

penetrate the globe, leading to a retained foreign body. 

Further assessment of ocular injury can be obtained with fluorescein drops; as aqueous humor drains 

through an OGL site, fluorescein may be seen streaming away from the site or clear fluid may be seen 

flowing through the fluorescein. In the case of corneal abrasion, fluorescein instillation in the eye 

preferentially stains the corneal defect and appears yellow (an ophthalmoscope with a cobalt blue filter can 

facilitate visualization if needed). 

(Choice A) Saline irrigation can be used to clear a superficial foreign body but should not be performed 

unless OGL has been ruled out and a foreign body identified. 

(Choice B) CT scan is used to diagnose orbital fractures, which commonly cause diplopia, pain on lateral 

gaze, ecchymosis, stepoff, or crepitus, none of which are seen in this patient. CT scan is unlikely to identify 

a corneal abrasion, and fluorescein staining should be performed first. 

(Choice D) Ocular tonometry is used primarily to identify elevated intraocular pressure associated with 

glaucoma. If there is concern for OGL, tonometry is typically avoided as it can cause further extrusion of 

aqueous and vitreous humor. 

(Choice E) Ocular glucocorticoids are used for certain inflammatory conditions (eg, uveitis) but would 

likely slow healing in a patient with a high-velocity injury and may predispose to infection or corneal 

perforation. 

Educational objective: 

High-velocity injury to the globe can lead to corneal abrasion or open globe laceration (OGL). Small 

injuries may not be visible on routine inspection, but further assessment can be obtained with fluorescein 

instillation. In OGL, fluorescein may reveal extrusion of fluid through the laceration; in corneal abrasion, 

fluorescein stains the corneal defect and appears yellow. 
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