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antibodies present.1 To date, more than 15 different target
retinal antigens have been identiﬁed, and this reﬂects a
degree of heterogeneity in the autoimmune response.5 Our
case is congruent with a predominantly enolase-mediated
AIR that can be asymmetric with subacute or chronic
progression and relatively good visual acuity.6 It is
postulated that antibody-epitope binding in photoreceptors triggers apoptotic cell death via the mitochondrial
caspase pathway.6
Enolase-associated AIR most commonly demonstrates
normal rod responses with central (evident on mfERG)
and global (evident on full-ﬁeld ERG) cone abnormalities6; however, our case demonstrates ﬂat cone and rod
responses in the affected eye. The rod ERG ﬁndings in our
case may be related to relative contributions from additional anti-retinal antibodies like arrestin (48-kDa), which
is highly abundant in rod photoreceptors.7 In addition, it
known that arrestin serves as both a single-photon
response quencher and an instrument of rod cell survival
in bright light, and loss of arrestin may lead to rod
photoreceptor cell death.8 These factors are postulated to
contribute to the abnormal ERG rod response seen in
our case.
The diagnosis of AIR remains a clinical challenge
because of its rare incidence, frequent dissociation between
symptoms and signs, limited access to necessary investigations for diagnosis, and absence of an evidence-based
treatment strategy. It is possible, although highly unlikely,
that our case contained some damage to the contralateral
eye despite the asymptomatic nature and negative diagnostic testing of this eye.
Our work fully adhered to the Declaration of Helsinki
and all federal and state laws.
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Extranodal natural killer/T-cell lymphoma
masquerading as conjunctivitis
Natural killer T-cell lymphoma (NKTL) is an uncommon
form of systemic lymphoma that derives from natural
killer (NK) cells or cytotoxic T lymphocytes, or both.
Although nasal or paranasal sinuses are characteristically
involved, occurrence within the ocular adnexa is rare
where B-cell lymphomas predominate.1 We report an
NKTL that was initially conﬁned to a lower eyelid,
mimicking a follicular conjunctivitis.
A 39-year-old male noted painless, nonpruritic swelling
and redness of the right lower eyelid for 2 days. He denied
trauma, fever, respiratory infection, or infectious contacts.
He took oral medications for diabetes mellitus,
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hypertension, and hypercholesterolemia. On examination,
he appeared healthy except for erythema and follicular
reaction of the right lower tarsal conjunctiva without
discharge. There was mild lid edema. No local lymphadenopathy was palpable, and there was no proptosis.
Uncorrected visual acuity was 20/30 OD and 20/20 OS.
Treatment was initiated with bacitracin/polymyxin B
ointment for presumed conjunctivitis. Subsequent lid
thickening and edema prompted treatment for 10 days
with oral amoxicillin/clavulanate for possible preseptal
cellulitis with minimal improvement (Fig. 1A, 1B). Consequently, topical tobramycin/dexamethasone, azithromycin, erythromycin, as well as oral doxycycline were
prescribed successively for possible chlamydial disease or
deep lipogranulomas. There was no change in the lid after
1 month of treatment.
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Fig. 1 — Photographs of the right eye and computed tomography. A, Progressive lid edema and thickening. B, Conjunctival and
epibulbar injection. C, CT axial view shows preseptal and lateral facial thickening without nasal cavity involvement. D, Sagittal
view shows lower lid mass extending to orbit. Maxillary sinus is uninvolved.

Complete blood count, angiotensin-converting enzyme,
Bartonella serology, and HIV testing were all negative or
noncontributory. A PPD skin test was positive, but chest
radiographs were normal. Subsequently, computed tomography showed enhancement of the right lower eyelid and
premaxillary tissues with anterior orbital extension. There
was no paranasal sinus or lymph node involvement.
A tarsal conjunctival biopsy revealed perivascular lymphocytic inﬁltration surrounded by extensive necrotic
tissue. Immunohistochemistry showed positive lymphocyte staining for CD3 (T cells) and negativity for CD20
(B cells). Lymphocytes also stained positively for CD2,
CD3, CD56, and Epstein–Barr virus (EBV; in situ
hybridization), but negatively for CD5, a pattern consistent with the NKTL immunophenotype (Fig. 2).
Further oncologic evaluation disclosed an ulcerated
lesion of the left calf and a right testicular mass. Positron
emission tomography scan showed increased uptake only
in these regions, as well as the eyelid. A bone marrow
biopsy result was normal. Results of skin biopsy and
orchiectomy were consistent with NKTL, and patient was
categorized as stage IV. Chemotherapy was administered
using the SMILE regimen (steroid, methotrexate, ifosfamide, L-asparaginase, and etoposide), resulting in dramatic
improvement in the eyelid swelling after 3 months
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(Fig. 3). Allogeneic hematopoietic stem cell transplantation is planned.
NKTL is a rare subset of lymphoma within the ocular
adnexa. The largest study of ocular adnexal lymphomas
documents only 1 NKTL within 353 cases.1 The tumour
appears to be driven by EBV and is highly aggressive,
previously having a poor prognosis. Treatment with
L-asparaginase–containing regimens such as SMILE represents a recent promising advance in clinical trials.2
The few reports of these ocular adnexal tumours
document either a sole orbital involvement or an eyelid
presentation accompanied by orbital and paranasal sinus
involvement.3–5 This case began as a puzzling lid swelling
that subsequently spread to the orbit. Eyelid biopsy should
be considered whenever there is poor response to antiinfectious medications.
When faced with a challenging case such as this one, the
clinician should communicate verbally with the pathologist about biopsy requirements. If a lymphoid inﬁltrate is
suspected, a 5-mm2 (pencil eraser size) portion of the
specimen should be submitted unﬁxed (fresh) for ﬂow
cytometry that will sort leukocytes into their various
immunophenotypes; this often provides a rapid diagnosis.
The remainder of the specimen is placed in 10% buffered
formalin that will allow processing for routine stains,
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Fig. 2 — Histopathology. A, Perivascular lymphocytic infiltrate is surrounded by necrosis (hematoxylin and eosin stain). B,
Lymphocytes stain negatively for B cells (CD20 immunostain). C, Diffuse strong lymphocytic positivity for T cells (CD3
immunostain). D, Most lymphocytes demonstrate Epstein–Barr virus (EBV; in situ hybridization). Original magnification 400.

immunohistochemistry, polymerase chain reactions, and
electron microscopy that are chosen by the pathologist.
For tarsal biopsy, after lidocaine injection, a chalazion
or other lid clamp stabilizes the lid. Target tissue is
outlined with a scalpel blade and excised with Westcott
or other ﬁne scissors in a gentle fashion to avoid histologic
crush artifact. Bulbar conjunctival biopsy involves

“ballooning” up tissue by subconjunctival injection and
excising with ﬁne scissors.
Although the clinical diagnosis of NKTL may be elusive,
the necrotizing histopathologic pattern of perivascular
lymphocytes with overwhelming majority staining for
T-cell markers such as CD3 and CD56 is characteristic.
CD56, a glycoprotein involved in cell–cell adhesion, may

Fig. 3 — Posttreatment photographs of the right eye. A and B, Resolution of lid thickening after SMILE (steroid, methotrexate,
ifosfamide, l-asparaginase, and etoposide) chemotherapy.
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be found in melanoma cells and neuroendocrine malignancies. Within lymphocytes, however, it is diagnostic for
the NK phenotype. Also important in identifying the EBVdriven lymphoma is the demonstration of EBV-encoded
RNA within lymphocytes by in situ hybridization.
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Bilateral optic atrophy in endemic typhus
Murine typhus is an infectious disease caused by Rickettsia
typhus. The disease is transmitted to humans by rat ﬂeas
through direct inoculation.1 Southeast Texas has one of
the highest incidence rates of endemic typhus in the
United States.2–5 Ophthalmic manifestations of murine
typhus include vitritis, retinal lesions, and retinal vascular
leakage.6–10 Optic neuropathy in the setting of murine
typhus has been rarely described and only in the setting of
disc edema or optic neuritis.8–11 We present a rare case
of bilateral optic atrophy as the presenting ophthalmic sign
of R. typhus infection.
A 55-year-old white male presented with a 1-month
history of painless, bilateral progressive vision loss and
ﬂoaters. Medical history was signiﬁcant for well-controlled
diabetes mellitus type 2 and systemic hypertension. Ocular
history was signiﬁcant for remote right-sided ocular
trauma from injury with an arrow. The patient smoked
cigarettes, 1 pack per day. He denied any recent travel or
sick exposures. He denied exposure to chemicals, toxins,
or poisons. He had a dog and a cat. He denied any recent
tick bite.
His symptoms started 1 month before presentation with
fever and malaise. The constitutional symptoms were
followed by blurred vision, ﬂoaters, and dyschromatopsia.
His medical doctor diagnosed infectious mononucleosis.
However, he subsequently experienced development of a
cutaneous vesicular eruption on his right torso and was
diagnosed with herpes zoster. He was treated with oral
famciclovir. Around the same time, he was evaluated by an
outside ophthalmologist. His acuity was 20/20 OU, but
he had rare cells and vitreous haze OU. He was prescribed
topical steroid drops in addition to the oral antiviral
treatment. His vision worsened, and he was administered
an intravitreal steroid injection in the right eye. His vision,
however, further deteriorated. A ﬂuorescein angiogram
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(FA) showed no optic disc leakage or vasculitis. Magnetic
resonance imaging of the brain and orbits with and
without contrast and fat suppression was unremarkable.
Testing for HIV, syphilis, sarcoidosis including serum
angiotensin-converting enzyme and lysozyme, antinuclear
antibody, tuberculosis QuantiFERON-TB testing, and
Lyme titer were all negative. Toxoplasma and Bartonella
antibodies were also negative. A vitreous tap revealed only
a few scattered lymphocytes and a few mononuclear cells.
Special stains for fungus, acid-fast bacilli, and molecular
testing were all negative. He was then referred to our
neuro-ophthalmology clinic.
On examination, his vision was 20/100 OD and
20/50 OS. He had no rash or history of insect/animal
bite. Both pupils were poorly reactive, but he had no
relative afferent pupillary defect. Slit-lamp examination
showed iris atrophy in the inferior segment of his right
eye, presumed secondary to the old foreign body (arrow)
injury. However, there were also posterior synechiae at
the inferior border and pigment deposition in the
anterior lens capsule. There was no active anterior
uveitis. Humphrey 24-4 visual ﬁeld testing of the right
eye showed a dense inferior altitudinal and superior
arcuate defects with a mean deviation (MD) of –19.19.
The left eye visual ﬁeld had an inferior altitudinal and
superior arcuate defect with a MD of –20.56. Ophthalmoscopy showed normal macula, vessels, and periphery
in each eye. Both optic nerves, however, were pale with
a cup-to-disc ratio of 0.3. OCT of the optic nerves
conﬁrmed the bilateral optic atrophy in the papillomacular bundle (Fig. 1).
Lumbar puncture showed a normal opening pressure
of 15 cm H2O. Cerebrospinal (CSF) protein was elevated
at 105 mg/dL, but CSF cell count and glucose were
within normal limits. CSF herpes simplex virus, varicella
zoster virus, and Epstein–Barr virus (EBV) polymerase
chain reaction were negative. Gram stain showed no

