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But first…

3 Pearls to Rapid 

Diagnosis of Cornea 
Patients



Never ask open-ended question like “what seems to be the 
problem”

Instead, ask “what are the top 2-3 things that bother you 
about your eyes”. 

Also ask “does anything makes your symptoms better?”

If patient replies NO:

Ø Instill artificial tears. If no improvement, try 
proparacaine. If still no improvementà think about 
neurogenic pain (treat with meds such as gabapentin)

Pearl #1: history-taking 
So many symptoms, so little time…



More important questions 

Ask ”Are symptoms worse in the 
morning or later in day?”
ü If morning, think:

Ø floppy lid 
Ø blepharitis (demodex/staph)
Ø lagophthalmos

? Sleep under a fan
? CPAP machine

§ If so, night goggles helpful!

ü If later in day, think classic “dry eye”



Pearl #2

ALWAYS do an external eye exam (prior to slit 
lamp exam)
Ø Pattern of hyperemia: sectoral vs diffuse vs limbal
Ø Perilimbal à think iritis



External Eye Exam

EXAM

Ø Pull lower lids down, have pt look up
§ If hyperemia is involving bulbar and tarsal conj, 

diagnosis is conjunctivitis.
§ Hyperemia limited to bulbar conj? Think episcleritis or 

scleritis



Pull upper lids up, have 
patient look down

ü Floppy lid syndrome: upper lids evert at 
night causing irritation in the morning

§ Treatment: wear eye protection at night, 
lid tightening

§ Associated with keratoconus and sleep apnea

ü SLK (superior limbic keratoconjunctivitis): 
mechanical friction of superior conj with 
upper lid

ü Treatment: aggressive dry eye therapy, 
conj cautery

ü Associated with thyroid disease, k. sicca



Pearl #3: To detect subtle corneal changes, 
use fluorescein strip (NOT Fluress) and 
diffuse blue light

ü Rule out EMBD in all pre-op cataract and LASIK 
patients

ü Causes central irregular astigmatism and altered K’s 
ü LASIK: increased epithelial defects which leads to 

higher risk of epithelial ingrowth 



CORNEAL ULCERS



Infectious Keratitis

Ø Can be challenging to treat

Ø If the corneal ulcer is not responding to initial 
therapy after 2-3 days, must reassess

Ø Simple question to ask patient every visit: “do you 
feel better, the same, or worse”

Ø Clinical exam may lag actual improvement



Infectious Keratitis

Ø Poor response can be due to: 

Ø Wrong diagnosis

Ø Wrong treatment

Ø Right treatment, but “wrong” patient (poor 
compliance)

Ø Other factors: poor penetration/biofilm

Staph aureus biofilm
Courtesy: Rob Shanks, PhD



CORRECT DIAGNOSIS

q Important to understand WHY the patient has an ulcer

• Contact lens wear, rosacea, exposure, trichiasis, neurotrophic

q Time is of the essence--delay in diagnosis or proper 
treatment could make the difference between a successful 
outcome and a perforated cornea needing an emergency corneal 
transplant

q Infiltrate may be subtle (especially if patient on steroid therapy or 
immunocompromised)

q Epithelial defect may not be present 



Infectious keratitis: etiology

§ Bacteria

§ Fungus--candida, fusarium

§ Acanthamoeba

§ Virus--HSV 

§ Non-tuberculous mycobacterium



No need to culture:
Ø Small (1-2mm)
Ø Peripheral

Cultures recommended:
Ø Large (>2mm), extends to mid, deep stroma, Central, 

vision threatening
Ø Post surgical (refractive surgery)—remember to 

LIFT flap if infection sequestered under flap
Ø Suspicious history or clinical course
Ø Poor response to initial treatment

Keratitis: When to Culture/Scrape 



Culture, Perform Scrapings, PCR



Culture and Scraping PEARLS

§ Get specimen from leading EDGE

§ Avoid necrotic center

§ Debride as much as possible

§ Don’t be shy--get adequate specimen

§ Don’t use cover slip on slides

§ Culture CL case and solution 

§ Debride as much as possible--can be curative



• Non-tuberculous mycobacteria

üwill grow on blood agar

• Fungus

• Acanthamoeba--PCR

• Nocardia

• HSV--PCR

• IF CULTURE NEGATIVE, consider confocal 
microscopy or corneal biopsy

Think of Atypical Organisms if not 
responding to initial therapy



CORRECT TREATMENT

www.eyemicrobiology.upmc.com





Treatment PEARLS

§ Switch to fortified antibiotics if patient was on 
monotherapy

§ Use most potent agent

§ Cidal agents preferred over static

§ Not all agents have equal corneal penetration

§ Biofilm can modify antimicrobial effect

§ Cover MRSA in health care workers

§ “Doom and gloom” speech



Corneal ulcer: Treatment

Fluoroquinolone monotherapy
ØDosing and compliance are critical!!!

ØOur Loading Regimen: 

üEvery 5 min for 5 doses

üEvery 15 min for 5 doses

üEvery 30 min until 11pm

ØThen hourly around the clock

ØNEVER use steroids initially



Corneal ulcer: Treatment

• Fortified antibiotics
• Tobramycin 14mg/ml PLUS
• Cefazolin 50mg/ml OR
• Vancomycin 25mg/ml (esp if MRSA)

• Instruct patient to use drops hourly around the clock 
(wait 5 minutes in between drops). 

• Doxycycline 50-100 mg po BID  (to decrease melting) and      
Vitamin C 1000mg po BID

• NEVER use steroids initially (SCUT trial)



When topical therapy fails…

• Take compliance out of the equation

• Intrastromal injection/soak

• Intrascleral injection

• Intracameral injection

ü Voriconazole: 50-100 μg/0.1 ml 

ü Amphotericin B: 5.0-7.5 μg/0.1ml

ü Vancomycin: 1mg/0.1ml

ü Amikacin: 400 μg/0.1ml



Intrastromal injection

Courtesy of Alex Mammen



s/p LASIK 10 years ago

OS hit with a banana

Referred to Univ of Pittsburgh 
with white spot



Post LASIK: lift flap if infection 
sequestered under flap



§ Scraping came back with fungal elements. Patient 
returned next day with increased pain, redness. 

§ Next day: flap soak (40 min) with voriconazole
100ug/0.1ml and amphotericin B 5.0ug/0.1ml

Microbial Keratitis Post LASIK: 
TREATMENT



§ Pain MUCH improved the day 
after flap soak!

§ Clinical exam improved rapidly

§ 9 days later, infection essentially 
resolved. Flap melted in area of 
infection. Epithelial ingrowth 
recurred (removed) and current 
vision is 20/25

Microbial Keratitis Post LASIK: 
TREATMENT 5 days after flap soak

9 days after flap soak



Ulcers in Contact Lens Wearers

§ Often pseudomonas

§ Don’t forget acanthamoeba! 

§ Suspect if dendritiform lesion in 
CL wearer (think ACA, not HSV)

§ Ask about overnight wear and tap 
water use. EDUCATE. 

How to treat this?    à

REMOVE EPITHELIUM, SEND TO LAB

Acanthamoeba



My patient’s CL solution: 



“Rinse off thoroughly with 
fresh tap water”



We need to report CL-related 
ulcers to FDA!

Very important….
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