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INTRODUCTION
Red eye is common in children and is often associated with viral or allergic conjunctivitis. In these cases, the condition is usually 
bilateral and associated with tearing. The list of other conditions leading to red eye is long and includes infectious, inflammatory, 
autoimmune, and traumatic causes. Herpes simplex keratitis (HSK) is one of the more common infectious causes of red eye in children 
but usually presents as unilateral blepharoconjunctivitis with eyelid vesicles and a follicular conjunctivitis. Corneal involvement in 
childhood is rare as it is usually associated with recurrent disease that occurs in adulthood. The classic dogma is that herpes simplex 
virus (HSV) type 1 causes infections above the waistline while HSV type 2 (HSV-2) causes genital herpes as well as congenital herpes 
as the neonate gets infected passing through the infected birth canal. Here we present a case report of a young girl with a corneal 
ulcer caused by HSV-2.

CASE REPORT
An 11-year-old female was referred to the emergency department (ED) by an optometrist as they were concerned about a corneal ulcer 
in her right eye. Approximately three weeks prior to presentation, the patient had developed a foreign body sensation in her right eye 
associated with some redness. Her mother assumed she had pink eye and had started over the counter lubricating drops as well as 
“pink eye” drops without improvement. Subsequently, the patient noted blurry vision in that eye that appeared to be worsening, so she 
went to an optometrist who prescribed moxifloxacin and prednisolone acetate eye drops. She was then sent to a second optometrist 
who was concerned about a corneal ulcer and sent her to the ED. 

On presentation to the ED, the patient complained that she had persistent foreign body sensation in the right eye associated with 
redness, irritation, and decreased vision. She denied contact lens wear but did wear glasses for vision correction for astigmatism and 
refractive error. There was no history of trauma or other eye problems in the past. Her past medical history was only positive for 
attention deficit hyperactivity disorder and asthma and negative for fever blisters. She had no allergies and review of systems was 
completely negative. She was in school, denied being sexually active, and lived with her mother, older sister, and the sister’s boyfriend. 
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On examination, she appeared healthy and well-nourished and the only pertinent abnormal findings were in the right eye. The vision 
in the right eye was hand motions only, while the left eye was 20/25. Intraocular pressure was slightly decreased in the right eye at 16 
mm Hg compared to 23 in the left eye. Pupils, extraocular movements, and external ocular examination were normal with no rash on 
the eyelids. On slit lamp examination of the right eye, she was noted to have a protective ptosis, follicular conjunctivitis and diffuse haze 
of the cornea (Figure 1). There were granulomatous keratic precipitates in a ring fashion on endothelium (Figure 2), limbal elevation 
superiorly (Figure 3), and a small dendritiform lesion centrally. The anterior chamber could not be viewed due to the corneal haze 
but the lens appeared clear. There was no view of the fundus due to media haziness. The left eye was completely within normal limits. 

Figure 1: Right cornea showing diffuse 
haze with limited view of intraocular 
structures

Figure 2: Indirect illumination showing 
a ring of keratic precipitates on the 
endothelium

Figure 3: Inflammation of the corneal 
limbus

Given the findings, the initial differential diagnoses considered were anterior uveitis from sarcoid, tuberculosis, syphilis, or Lyme 
disease or herpes simplex or zoster keratitis. Conjunctival swabs for PCR for herpes simplex virus (HSV) and varicella VZV and 
a chest X-ray were obtained and blood was drawn for laboratory testing including CBC with differential, HLA-B27, rheumatoid 
factor, C-reactive protein, erythrocyte sedimentation rate, syphilis tests, Lyme antibodies, Lysozyme, ACE, ANCA, ANA, and  
QuantiFERON-TB Gold. The patient was started on valacyclovir 1 gm TID orally and cyclopentolate 1% TID topically OD due to the 
high suspicion for a herpetic keraitis. The steroid and antibiotic eye drops were continued. 

The patient was seen in the eye clinic the next day with an unchanged exam other than resolution of the corneal dendrite. The PCR 
test for HSV-2 was noted to be the only positive test at this time. The corneal sensation was tested in the right eye during this visit 
and was found to be diminished compared to the left eye. A B-scan ultrasound was performed to evaluate the posterior chamber and 
was found to be normal with no evidence of inflammation. An anterior segment ocular coherent tomography was performed and 
confirmed the keratic precipitates on the endothelium (Figure 4, arrow). Patient was continued on valacylovir and the prednisolone 
acetate was increased to every 2 hours while awake. Cyclopentolate was continued and moxifloxacin was discontinued.

A long discussion with patient and mother was undertaken as HSV-2 infection is usually sexually transmitted. Patient denied being 
sexually active or being abused. However, given the age of the patient, the department of child protection services was consulted who 
did not find any evidence of abuse. It was therefore assumed that she had likely contracted HSV-2 during birth and this had stayed 
latent in her trigeminal ganglion and recurred at this time.

Patient returned one week later and indicated that she was doing much better. Vision had improved to 20/100 with decrease in the 
keratic precipitates and corneal edema. The medications were continued. Six weeks following the initial visit, the vision had improved 
to 20/25 with faint pigmented keratic precipitates on the endothelium and mild corneal haze (Figure 5). The valacyclovir was decreased 
to 500 mg daily and the prednisolone was tapered gradually to one drop on alternate days over the next 4 months. However, at that 
dose, the patient’s vision declined to 20/100 and it was noted that she had increased inflammation and corneal edema. The prednisolone 
was increased to twice a day for a month and then decreased back to once a day after another month (when the eye was noted to be 
quiet again) with plans to continue that treatment long-term along with valcyclovir 500 mg daily long-term to prevent recurrences. 

DISCUSSION
Herpes simplex is a double stranded DNA virus that belongs to the Herpesviridae family, which includes other members such as 
herpes zoster virus and cytomegalovirus.1   Common to all the members of the family is the condition of latency where the virus, 
upon entering the body, resides in either the nervous or hemolymphatic system permanently in a quiescent state.2  A change in the 
immunological status of the host results in reactivation of the virus (lytic phase), causing recurrent disease.3   In some cases, such as 
in herpes zoster virus, reactivation usually results in immunity for a period, during which the virus becomes latent again. However, 
in the case of herpes simplex virus, reactivation occurs frequently, and although the virus becomes latent between reactivations, the 
recurrence rate increases with increased number of recurrences.4
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ORAL MEDICATION TREATMENT DOSE PROPHYLACTIC DOSE

Acyclovir 400 mg 5 times a day 400 mg BID

Valacyclovir 500 mg TID 500 mg daily

Famciclovir 250 mg TID 250 mg daily

TOPICAL MEDICATION CONCENTRATION DOSE

Trifluridine eye drops 1% Every 2 hours while awake

Ganciclovir gel 0.15% 5 times a day

 

Figure 4: Ocular coherent tomography 
of the cornea confirming the location 
of the inflammatory deposits on the 
endothelium

Table 1: Oral and topical antiviral medications commonly used for HSV keratitis

Figure 5: Resolution of the corneal haze 
and keratic precipitates after treatment 
with steroids and antivirals

Figure 6: Classic epithelial HSV with 
dichotomous branching and terminal 
bulbs

Herpes simplex has two members: HSV type -1, which usually resides latent in the trigeminal ganglion most commonly causes oral, 
nasal, and ocular disease and HSV-2, which usually lies dormant in the sacral ganglia, commonly causes genital herpes and is often 
spread through sexual activity.4  HSV-2 affects the eyes less frequently than HSV-1 and is thought to cause more severe disease. It is 
unknown whether ocular disease with HSV-2 is caused by direct contact of the ocular mucus membranes with infected secretions 
from the sexual partner, or whether it is due to self-inoculation from genital herpes. HSV-2 may also be transmitted to babies as they 
pass through the birth canal of infected mothers, and this is the most likely method of infection in this child. Research has shown 
that latently infected individuals asymptomatically shed the virus in their secretions frequently, and that this is the primary mode of 
transmission.5

Unilateral blepharoconjunctivitis characterized by a vesicular dermatitis of the eyelids with an associated follicular conjunctivitis is 
the most common ocular manifestation of HSV in children.6 This presentation is commonly misdiagnosed as impetigo, “pink eye,” 
staphylococcus blepharitis, or phylectenular Keratoconjunctivitis especially if the cutaneous lesions are sparse and overlooked. These 
lesions usually resolve spontaneously without sequelae. Subsequent recurrent disease can manifest as blepharoconjunctivitis, but more 
frequently seen as infection of the cornea known as keratitis. Unlike adults, both recurrent disease and bilateral disease is much more 
common in children especially if the child has a history of atopic disease and asthma.7

HSV keratitis can be subdivided into epithelial, stromal, and endothelial, though multiple layers of the cornea may be affected at the 
same time.

1. Epithelial keratitis: The prototypical lesion is a dendrite (branching lesion), on the corneal surface. Dendrites classically have 
dichotomous branches and terminal bulbs at the end of each branch (Figure 6). The virally infected cells are at the border of the 
dendrite with an epithelial defect centrally.8 Occasionally, in immunocompromised individuals, or those on topical steroids, the 
lesion enlarges and becomes a geographic ulcer.8 These lesions usually take longer to resolve with treatment and can have underlying 
inflammation. Epithelial disease is treated with either oral or topical antiviral medication with adjunct surgical debridement. 
(Table 1).9
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2. Stromal keratitis: This is usually differentiated into two types: with and without necrosis. Stromal disease without necrosis is thought 
to be a host immunological response to viral antigen in the cornea rather than to live virus. It is manifested by patchy inflammation 
in the corneal stroma (interstitial keratitis) without involvement of the epithelium or endothelium.10 When treated early, it resolves 
completely without residual scarring. However, untreated interstitial keratitis can lead to permanent corneal vascularization that 
can affect the vision and lead to lipid keratopathy due to serum leaking out of these vessels.11 Lipid keratopathy is one of the major 
causes of vision loss from HSV keratitis. Unfortunately, the corneal scarring and opacification usually associated with untreated 
stromal keratitis in young (less than 8-years-old) pediatric patients can have devastating impact on vision as it predisposes these 
patients to deprivational and astigmatic amblyopia.12 Stromal disease with necrosis (necrotizing keratitis) is thought to occur in 
patients that have had several bouts of recurrent disease in which there is an immune response to viral antigen deposited from 
previous bouts of HSV in addition to live virus.13  This can lead to severe inflammation in the cornea and ulceration that can cause 
the cornea to perforate. This needs to be treated urgently with oral antivirals as well as steroids but often has poor outcomes due 
to residual scarring and corneal thinning.14

3. Endotheliitis (disciform keratitis): This is an inflammatory response to viral antigen or live virus in the endothelial layer of 
the cornea, and can be described as disciform, diffuse or linear based on its appearance.15 The endothelium cells function by 
dehydrating the cornea to maintain its clarity. Any insult to the endothelial cell function (through inflammation or infection) 
results in swelling and thickening of the cornea. The inflammation associated with HSV endotheliitis presents as granulomatous 
keratic precipitates, translucent spots of inflammation usually in a ring shape on the inner layer of the cornea.16 Early treatment 
with topical steroids is crucial in treating this condition, reducing corneal edema, and preventing permanent vision loss.17

CONCLUSION
This patient had a combination of follicular conjunctivitis and endotheliitis, which is an unusual presentation. Therefore, she was 
treated with therapeutic doses of valacyclovir as well as high doses of steroids to treat the infectious and inflammatory components, 
with an excellent outcome. Given the severity of the initial episode, the plan was to keep her on a prophylactic dose of valacyclovir 
long-term. Although we attempted to taper off her steroids gradually, she had recurrence of her inflammation upon decreasing it 
to alternate days. This is likely because there is persistent viral antigen in the endothelium and she will require a low dose of topical 
steroids long-term to prevent her inflammation from flaring up. Unfortunately, even prophylactic antivirals do not eliminate the risk 
of recurrence, and she is at high risk to have additional episodes.18 She and her mother were therefore counseled that she would need 
frequent eye exams and that they should return immediately if she developed a red eye in the future. 
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