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TagedH1Acute retinal necrosis from
herpes simplex virus type 2:
a case seriesTagedEn
TagedPAcute retinal necrosis (ARN) is a potentially blinding condition characterized by rapidly progressive peripheral retinal
necrosis with occlusive vasculopathy and prominent inﬂammatory reaction.1,2 Identiﬁcation of a viral etiology can be done
with polymerase chain reaction (PCR) testing of intraocular
ﬂuid, and prompt management is necessary to preserve vision.
ARN caused by herpes simplex virus 2 (HSV-2) is rare, and
our understanding is based on a few small case series.3 Here we
present three cases of HSV-2 ARN in immunocompetent hosts
with a prolonged clinical course of systemic and intravitreal
antivirals. We also report on the application of serial PCR as
an adjunct measure of treatment response in HSV-2 ARN,
which has rarely been described in the literature.4TagedEn

TagedH1Case 1TagedEn
TagedPA 22-year-old male presented with blurred vision, ﬂoaters,
and right eye pain. His ocular history included idiopathic
panuveitis in the left eye at age 12 with retinal detachment
and pseudophakia. Best corrected visual acuity (BCVA)
was 20/30 OD and intraocular pressure (IOP) was 10 mm
Hg. He had keratic precipitates, 3+ anterior chamber cells,
disc hyperemia, and superonasal retinal whitening with 1+
vitreous cells. Chorioretinal scarring was present in the
periphery of both eyes (Fig. 1A). Investigations for all
patients included blood count, creatinine, angiotensinconverting enzyme, antinuclear antibody, antineutrophil
cytoplasmic antibody, rheumatoid factor, human immunodeﬁciency virus, toxoplasma, tuberculosis, syphilis, and bartonella. A chest x-ray was done to assess for signs of
tuberculosis and sarcoidosis. Infectious disease specialists
were also consulted. An anterior chamber paracentesis collected aqueous humor for viral testing. Aqueous PCR found
HSV-2, although the patient had no history of infection or
sexual activity. Despite valacyclovir 2 g orally tid daily,
diﬂuprednate qid, and intravitreal ganciclovir 2 mg twice
weekly, his retinitis progressed, and he was given intravenous foscarnet 5 g every 8 hours for 14 days. The retinitis stabilized and he continued intravitreal foscarnet
2.4 mg and ganciclovir 2 mg biweekly through day 34,
followed by weekly foscarnet. PCR was negative on day
54 (Fig. 2), and intravitreal injections were discontinued. BCVA recovered to 20/20, and he continued prophylactic oral valacyclovir 1 g.TagedEn

TagedH1Case 2TagedEn
TagedPA 13-year-old female presented with blurred vision, ﬂoaters,
and pain in her left eye. Her ocular history included
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idiopathic pars planitis in the same eye at age 6. There was
no history of sexual activity or maternal sexually transmitted
disease. BCVA was 20/40 OS with an IOP of 20 mm Hg.
She had keratic precipitates, 3+ anterior chamber cells, 1+
vitreous cells, mild disc edema, and retinitis with vasculitis
in the temporal far periphery (Fig. 1B). She was empirically
started on valacyclovir 1 g tid and prednisolone 1% drops
qid. Aqueous PCR identiﬁed HSV-2, and she was transitioned to intravenous acyclovir 10 mg/kg every 8 hours. Her
retinitis progressed, so on day 8 she started intravitreal ganciclovir 2 mg and foscarnet 2.4 mg twice weekly. On day 58
she developed a retinal detachment with repair by pars
plana vitrectomy. PCR was negative on day 93, and she was
placed on valacyclovir 1 g tid for 5 months followed by
once-daily dosing. Her ﬁnal BCVA was 20/25.TagedEn

TagedH1Case 3TagedEn
TagedPA 19-year-old female presented with retro-orbital pain,
blurred vision, and ﬂoaters in the right eye. She did not
have any ocular history or exposure to HSV-2. BCVA was
20/60 OD with IOP of 20 mm Hg. She had 2+ anterior
chamber cells, 3+ vitreous cells, 1+ vitreous haze, vascular
sheathing, and retinal necrosis (Fig. 1C). Viral PCR of
aqueous humor found HSV-2, and she was started on oral
famciclovir 500 mg tid and intravitreal ganciclovir 4 mg
twice weekly. Her retinitis continued to enlarge, prompting
a switch to intravitreal foscarnet 2.4 mg once weekly and
valacyclovir 1g tid for its superior intraocular penetration.5
PCR was used in conjunction with clinical examination to
monitor the response to treatment (Fig. 2). Foscarnet injections were stopped on day 144, and she achieved a ﬁnal
BCVA of 20/20.TagedEn

TagedH1DiscussionTagedEn
TagedPHSV-2 is the most common cause of ARN in childhood,
but it remains a rare entity, with most reports being relatively small case series.3,6 Here we report 3 immunocompetent patients presenting with HSV-2 ARN. The patients
were young, with ages 13 to 22, in keeping with previous
reports and in contrast to HSV-1 ARN, which tends to
occur later in life.7 Given their history of contralateral uveitis, we suspect there was prior undiagnosed HSV-2 ARN
that regressed because there can be bilateral involvement
separated by many years in up to two-thirds of patients.8TagedEn
TagedPGiven the lack of consensus treatment guidelines for
HSV-2 ARN and the difﬁculty in detecting subtle clinical
changes, we propose that serial PCR may be helpful in
assessing antiviral treatment response. This has been previously demonstrated in systemic Herpesviridae infections.9,10
Although quantitative HSV-2 PCR kits may not always be
available, cycle threshold may provide a useful surrogate,
where a greater number of PCR ampliﬁcation cycles
https://doi.org/10.1016/j.jcjo.2022.01.001
ISSN 0008-4182
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Fig. 1—Bilateral wide-ﬁeld Optos (Dunfermline, Scotland) fundus photographs of (A) Case 1 with active retinitis OD, as indicated by
the arrows (for all patients), and peripheral chorioretinal scars OS, as indicated by the asterisk (for all patients); (B) Case 2 with active
retinitis OS and peripheral chorioretinal scars OD; and (C) Case 3 with active retinitis OD.TagedEn

required for viral detection suggests treatment response.
Here the time to a negative viral PCR, deﬁned as undetectable after 40 replication cycles as per manufacturer speciﬁcations, was 55148 days. Medications were virustatic and
not virucidal, which may explain why patient 3 achieved
disease resolution despite detectable virus.TagedEn
TagedPMore work is required to determine optimal timepoints
for serial PCR measurements, and given the heterogeneity
of ARN presentations and individual responses to

treatment, a single protocol applicable to all patients may
not exist. The timing of testing, therefore, will be guided by
the clinical situation. This approach may be used when a
patient has an unexpected clinical course or response and
may be most useful when repeated at these timepoints,
whereas patients who are responding as expected may not
need as frequent monitoring. If patients are receiving intravitreal therapy and having an aqueous tap performed for
volume, sending this sample for PCR replication is
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Fig. 2—Polymerase chain reaction ampliﬁcation cycles needed for herpes simplex virus 2 detection over the course of treatment,
where the number of ampliﬁcation cycles was a surrogate measure of viral activity. The dashed line indicates the ampliﬁcation cycle
cutoff that is a negative test, deﬁned as 40 by the manufacturer. *Undetectable values.TagedEn

preferable to simply disposing of the sample. In cases of disease progression, lowering PCR replication cycles aids the
clinician in identifying antiviral resistance, whereas a trend
of increasing replication cycles is indicative of positive treatment response and helps guide medication tapering.TagedEn
TagedPThis series suggests that HSV-2 ARN may require prolonged treatment because retinitis progressed in the initial
weeks despite oral valacyclovir/famciclovir, and intravitreal
agents were needed. HSV resistance to acyclovir in immunocompetent hosts is uncommon, with resistance rates of
0.1%0.7%, often secondary to mutation of the viral thymidine kinase gene.11 We were unable to test for such a
mutation because the ﬂuid volume from paracentesis was
insufﬁcient to amplify the thymidine kinase-encoding gene.
However, it is unlikely that all cases would have resistance,
and more likely it shows that HSV-2 ARN may progress initially and requires a prolonged treatment course. Foscarnet,
a DNA polymerase inhibitor reserved for HSV refractory to
nucleosidic drugs, was effective for all 3 patients. Intravitreal
administration of foscarnet provides excellent local viral
control because it is administered at a dosage that greatly
exceeds reported inhibitory concentration levels, and use of
simultaneous systemic therapy provides fellow-eye
protection.1TagedEn
TagedPKey features of HSV-2 ARN include a young patient age,
presence of hypertrophic chorioretinal scars, and prolonged
treatment. Serial PCR may be helpful in monitoring
response to antivirals and guiding treatment duration. The
natural rate clearance of HSV-2 viral genetic material from
the eye is unknown, so one cannot establish a causal association between a decreasing viral load and treatment efﬁcacy.
Clinical examination should therefore remain the standard
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of care for guiding treatment, but serial PCR may be a useful
adjuvant to corroborate the clinical features.TagedEn
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TagedH1Marjorin ulcer (squamous cell
carcinoma) in a temporal artery
biopsy woundTagedEn
TagedPIt is well recognized that postoperative and traumatic
wounds and scars are susceptible to malignant degeneration,
most commonly to squamous cell carcinoma (SCC).1 This
phenomenon can occur months to decades after the inciting
trauma.1 We describe a case arising from a temporal artery
biopsy (TAB) site, demonstrating the importance of considering skin malignancy in any nonhealing incision. Informed
consent for publication of this patient’s case was obtained,
adhering to the Declaration of Helsinki principles.TagedEn
TagedPAn 82-year-old female presented with acute painless
vision loss OS and was diagnosed with a central retinal
artery occlusion. Erythrocyte sedimentation rate, C-reactive
protein, and platelets showed signiﬁcant elevation. The
patient was 1 week postoperative from hip surgery, interfering with interpretation of the inﬂammatory markers for possible giant cell arteritis (GCA). The patient had no other
symptoms or signs of GCA. She was started on 60 mg oral
prednisone (1 mg/kg) until we had results from the TAB
performed a few days later. A full vascular work-up also was
initiated. Her medical history was signiﬁcant for mild
chronic obstructive pulmonary disease, for which she used
puffers occasionally. The patient had no history of diabetes,
immunosuppression, or skin cancer or other cancers and
was not taking any other medications.TagedEn
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TagedPA 1.5 cm TAB specimen was obtained. The surgeon’s
report did not mention visible skin changes or textural
anomalies warranting concern for underlying malignancy
at the biopsy site. The results were negative for vasculitis.
The neuro-ophthalmologist quickly tapered the patient off
prednisone in the following 3 weeks and followed with
repeat bloodwork to ensure her inﬂammatory markers were
trending down. Five months after TAB, the previously
well-healed biopsy site started to gape open with crusting
and erythema (Fig. 1A). Cephalexin was started orally for
1 week, followed by punch biopsies, wound debridement,
and dehiscence repair in the operating room. Pathology
reported the biopsies as acute and chronic inﬂammation
with ﬁbrosis and increased vascularity consistent with
granulation tissue.TagedEn
TagedPIn the ﬁrst month after dehiscence repair, the site seemed
to heal well. However, 2 months later the patient presented
again with a dehisced wound, tender and red, this time with
prominent green mucopurulent discharge (Fig. 1B) that
grew Candida parapsilosis on culture. The infectious disease
team became involved and ordered a computed tomography
scan to assess the underlying bone, which showed no osteomyelitis. The team arranged for wound care consisting of 1
month of ceftriaxone and metronidazole and 2 weeks of ﬂuconazole. Despite initial reduction of the discharge, the
wound continued to ﬂare with persisting erythema. The
team then suggested that the ophthalmology department
reevaluate the patient for active GCA, knowing that active
vasculitis can impair wound healing. A repeat assessment
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Fig. 1—(A) Gaping nonhealing wound 5 months after temporal artery biopsy; (B) 2 months after wound debridement demonstrating
mucopurulent discharge cultured as Candida parapsilosis; (C) reconstructive ﬂap used by plastic surgery team.TagedEn
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