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Case presentation
A 54-year-old woman presented with complaints of myalgias, fatigue, and progressive leg
weakness of several weeks duration, followed by acute loss of vision in her left eye. Her medical
history was notable for long-standing systemic lupus erythematosus (SLE) that was actively
treated with prednisone, mycophenolate mofetil, and quinacrine.

Initially, it was thought she was exhibiting evidence of an exacerbation in her SLE and was
treated with IV methylprednisolone in conjunction with plasma exchange. Despite a week of
continuous treatment, she developed acute vision loss in her right eye, hearing changes, and
difficulty swallowing. Given the progression of symptoms, she was transferred to the Hospital of
the University of Pennsylvania for further assessment.

On admission, her neurologic examination demonstrated normal mental status. The cranial
nerve examination was most notable for absent light perception bilaterally, nonreactive pupils,
severe diffuse ophthalmoparesis, loss of facial sensation in the left V1 and V2 trigeminal
distribution, and diminished hearing to finger rubbing on the right and right palate deviation.
Motor deficits included mild bilateral upper extremity weakness and paraplegia. Deep tendon
reflexes were pathologically exaggerated in the upper extremities, but absent in the lower
extremities. Vibratory sensation was decreased throughout all 4 limbs, whereas pinprick sen-
sation was reduced in the lower limbs in association with a sensory level at T10.

Blood studies were notable for lymphopenia (absolute lymphocyte count 200), positive double-
stranded DNA antibody, and mildly reduced C3 and C4 complement levels. MRI of the brain
(figure 1, A–D) demonstrated multifocal nonenhancing parenchymal lesions and patchy,
noncontinuous enhancements of multiple cranial nerves (optic chiasm, left III, bilateral V, and
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right VIII), in conjunction with leptomeningeal enhancement.
MRI of the spine (figure 1, E–H) was notable for T2 signal
prolongation, spanning the level from T2 to the conus
medullaris. The enhancement pattern was restricted to the
caudal aspect of the spinal cord.

CSF showed xanthochromia, 44 white blood cell count/mm3

(61% lymphocytes, 34% neutrophils, and 5% monocytes),
elevated total protein (115 mg/dL), and 6 CSF-restricted
oligoclonal bands.

Ophthalmologic consultation revealed bilateral disseminated
retinal nerve fiber layer lesions, most consistent with cotton
wool spots, in conjunction with multifocal retinal hemor-
rhages. Taken together, the evidence was most consistent
with severe, bilateral, outer retinal necrosis (figure 2).1

Differential diagnosis
This patient presented with a disseminated and pathologic
cataclysmic syndrome that included subacute paraplegia (the
derivative of a centrally predominant and longitudinally ex-
tensive, edematous, transverse myelitis [LETM] with multi-
ple areas of patchy focal enhancement on MRI), bilateral
cranial neuropathies, and bilateral optic nerve involvement
with severe retinal necrosis.

The combination of these findings listed in the preceding
paragraph is suggestive of a disease process capable of rapidly
moving across the rostral-caudal extent of the neuraxis; with
a meningitic infectious process being the most likely etiology
(table). Notwithstanding this likelihood, in a patient such as
ours, SLE is often posited as a chief diagnostic consideration
when characteristics of a diffuse vasculitis are present. Nev-
ertheless, an important and highly salient “pitfall principle” is

that a bona-fide lupus-related vasculitis is truly exceptional.2

Alternately, SLE can certainly account for a diffuse vascul-
opathy, with semiologic features typically including head-
aches, seizures, psychiatric manifestations, encephalopathy,
and stroke like symptoms; all of which were lacking in our
patient.3 Furthermore, spinal cord and root involvement in
SLE is extraordinarily rare.4,5

As our patient already had 1 autoimmune disorder, disorders
of immune dysregulation such as neuromyelitis optica
(NMO) spectrum disorder, Sjogren syndrome, neuro-
sarcoidosis, and Susac syndrome were considered in the dif-
ferential (see below).6,7

NMO can be a legitimate overlap disorder and can account
for a constellation of neurologic deficits, such as optic
neuropathy, retinal vascular disturbances, multifocal
brainstem processes, and the LETM, which was docu-
mented in our patient. However, the extra-axial patchy
enhancement of multiple cranial nerves and the multiplicity
of them would be highly exceptional disease characteristics,
thereby making NMO a highly untenable diagnostic
consideration.

Sjogren syndrome can produce myelitis, even the longitudinal
extensive type, which is characteristic of NMO. Alternately,
the diffuse inflammatory constellation of targeted structures
across the rostral-caudal extent would be highly unusual, and
our patient had none of the features of keratoconjunctival
sicca that is typical for Sjogren syndrome.

Neurosarcoidosis must be a prime consideration in a patient
with evidence of CSF pleocytosis and a clinical course, which
localizes to, even if only in part, a basilar meningitis.

Figure 1 MRIs

(A and B) Axial FLAIR images of the brain demon-
strate multifocal parenchymal lesions including
the right hippocampus, right midbrain, left tem-
poral-occipital and left anterior temporal areas,
and the left thalamus (arrow heads). There is also
evidence of intraventricular debris with a fluid
level in the bilateral occipital horns (C, arrow
heads). Although there were some confluent
changes to the parenchyma in a periventricular
distribution, other lesions appeared more lep-
tomeningeal (C, arrow head pointing toward a lin-
ear hyperintensity, which on closer inspection is
localized to the leptomeningeal zone of a left pa-
rietal gyrus lesion). (D) T1 post-gadolinium images
demonstrated enhancement of the optic chiasm,
several other cranial nerves, and the tentorium
(arrow heads). (E and F) Sagittal and axial T2-
weighted images of the thoracic spine reveal
a longitudinally extensive, centrally predominant
hyperintensity (arrow heads, seen in NMO), al-
though enhancement was not observed. We fur-
ther illustrate the caudal extent of the lesion,
which clearly involves the conus and the exiting
nerve roots of the cauda equine, both of which
demonstrate enhancement on T1 post-gadoli-
nium images (G andH, respectively; arrow heads).
FLAIR = fluid attenuation inversion recovery.
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Susac syndrome could affect both retina and hearing;
however, the retinal pathology is distinctive in producing
branch retinal artery occlusions with “cloud-like” abnor-
malities, often in conjunction with intravascular Gass pla-
ques, whereas the pathology identified in our patient was
instead most consistent with a severe retinal necrotic process,
most likely secondary to an infectious etiology.7,8 Furthermore,
the presence of a concomitant and longitudinally extensive
myelitis and the absence of callosal lesions make this diagnosis
unlikely.7

Although the diffuse nature of the disease process raises con-
sideration of malignant disorders, the rapid evolution of
symptoms could be considered atypical.9 The rapid and
broadly disseminated involvement of the rostral to caudal ex-
tent of the neuroaxis should arouse suspicion for an infectious
disorder, which includes a basilar meningitis, particularly given
the multifocal and bilateral involvement of cranial nerves.

Pathoetiologic infectious agents that can cause a basilar
meningitic process with a propensity for spread via CSF and
leptomeningeal surfaces include tuberculosis, listeriosis, lep-
tospirosis, mycoplasma, enteroviruses, syphilis, HIV, human
T cell lymphoma virus I/II, members of the herpes family of
viruses, and a number of unusual viral agents such as West
Nile and Zika.10

Given our patient’s known immune suppression, infiltration
of the subarachnoid space by a viral infection could produce

the rapid, diffuse, and widespread involvement of multiple
areas of the CNS. Several specific microbial infectious agents
includingMycoplasma, enterovirus, and herpes viruses such as
cytomegalovirus (CMV), varicella zoster virus (VZV), and
herpes simplex virus can all cause cranial neuropathies and
myelitis.11,12

Narrowing the differential further, progressive outer retinal
necrosis is most commonly seen as a reactivation of a latent
herpetic infection in immunocompromised patients.8

These findings made investigation for a basilar meningitis
a priority.

Final diagnosis
VZV infection resulting in oculo-meningo-encephalo-myelo-
radiculitis was confirmed by positive VZV PCR testing in the
CSF. Treatment was initiated urgently with 14 days of IV
acyclovir.

After 3 months, the patient regained the ability to swallow,
recovered full strength in both upper extremities, and had
partial motor improvement of both lower extremities. Brain
and spinal cord imaging abnormalities nearly resolved, but she
remains blind bilaterally. The presence of fulminant outer
zonal retinal necrosis, accompanied by disseminated cotton
wool spots and retinal nerve fiber hemorrhages at pre-
sentation, reflects the massive degree of destruction targeting
the retinal ganglion cell neurons and the axonal fiber pathways
of the optic nerve.

The pathology affecting the eyes in this patient could not
seriously be characterized as an optic neuropathy, but rather
was a fulminant and rapidly evolving infectious process
eventually leading to vascular occlusions, ischemia, hemor-
rhage, and ultimately necrosis. Such cases require prompt
recognition and treatment with antimicrobial therapy, po-
tentially in conjunction with steroids, to mitigate the often
associated inflammatory burden that can contribute to tissue
damage in conjunction with the infectious process itself.8,13

Furthermore, severe consequences can follow from the acute
changes in pressure dynamics within an anatomically re-
stricted compartment such as the eye.

In the context of severe edema, optic nerve sheath de-
compression needs to be considered urgently with the objective
of preventing or mitigating a compartment syndrome, where
the rapid intensification of pressure can lead to both vascular
stasis and thereby attenuation or even abolishment of retinal
perfusion and interrupted axonal transport in the retinal gan-
glion cell fibers that become the optic nerve. By analogy, ful-
minant spinal cord edema can result in extensive vascular
deficits across the spinal cord when edema intensifies and
exceeds the space it resides in, or it interrupts the circum-
ferentially organized vaso corona, a collateral vascular supply to
the spinal cord, which can be compressed and thereby fail to
provide rescue perfusion in the setting of severe swelling, es-
pecially when there is restricted spinal canal compliance.

Figure 2 Fundus of a patient with progressive outer retinal
necrosis from VZV infection

The virus replicates rapidly and spreads through the outer layer of the
retina, producing necrotic (white) coalescing lesions and intraretinal
hemorrhages. The vitreous typically does not reflect signs of intraocular
inflammation, likely due to an immunosuppressed state. Relative pres-
ervation of the retinal vasculature also helps to differentiate progressive
outer retinal necrosis from retinal artery occlusions. VZV = varicella zoster
virus.
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Discussion
Estimating infection risk
VZV is a ubiquitous, neurotropic virus. Although primary
infection has declined since the introduction of the live-
attenuated vaccine (Zostavax), in 1995, the majority of
adults (and the patient in this case) acquired the infection in
childhood.14,15 Following the primary infection, VZV
becomes latent in the dorsal roots, cranial nerves, and au-
tonomic ganglia throughout the neuroaxis. The virus is pri-
marily contained by T-cell–mediated immunity for much of
adulthood.15,16

Certain risk factors are associated with virus reactivation.
Advancing age (>50 years) is associated with immune se-
nescence, which either primarily or predominantly impacts
memory T cells, and results in diminished immune pro-
tection.17 While B-cell–derived antibodies to primary in-
fection or vaccination may exist as surrogates for immunity,
these do not necessarily convey protection as T-cell function
declines.17 In fact, it is estimated that 50% of individuals will
experience VZV reactivation by age 85 years. As a means to
boost immunity in the setting of immune senescence, the
CDC recommends recombinant shingles vaccine (Shingrix)
for all immunocompetent patients aged 50 years and older.15

Our patient is older than 50 years and had not yet received the
shingles vaccine. Moreover, immunosuppressive conditions
from disease states such as HIV or from medications (evi-
denced by lymphopenia in this case) also increase the risk of
VZV reactivation.

Manifestations of VZV reactivation
The most common result of reactivation of VZV is herpes
zoster, a dermatomal vesicular eruption that is often painful. A
trigeminal nerve ganglionitis (the majority affecting V1) or
dorsal root ganglionitis in the cervical or thoracic regions is
most common. Importantly, a rash is not always a heralding
sign for viral reactivation, and there was no evidence of rash
during or preceding this patient’s hospitalization.14–16,18

VZV reactivation can result in a number of cranial neuropathies,
producing optic neuritis, ophthalmoplegias, facial palsy, and
pharyngeal and hypoglossal dysfunction. Within the peripheral
nervous system, VZV reactivation can affect anterior and pos-
terior spinal roots resulting in a radiculitis and paresis.12–16,18

Notwithstanding these observations, the majority of
patients experience a meningoencephalitis, whereas VZV
myelitis is a rare complication.15 Most cases of VZVmyelitis
occur as a postinfectious, self-limited paraparesis. However,
in the setting of immunosuppression, VZV can invade the
spinal cord, causing progressive myelitis and longitudinally
extensive cord lesions, as observed in our patient.18 If
widespread parenchymal lesions are present in the brain, an
association with VZV vasculopathy must also be consid-
ered, particularly given the destructive nature of infection-
related vasculitis.

Table Differential diagnosis for basilar meningitis

Classification Subtype Details

Bacterial Tuberculosis

Listeriosis

Brucellosis

Syphilis

Lyme

Nocardia

Actinomyces

Leptospirosis,
aseptic

Aseptic CSF pattern

Mycoplasma,
aseptic

Aseptic CSF pattern

Viral Enteroviruses

HIV

HTLV-I/II

Herpes viruses HSV-I/II, CMV, EBV, and VZV

West Nile

Zika

Fungal Cryptococcus

Coccidioidomycosis

Blastomycosis

Histoplasmosis

Aspergillosis

Mucormycosis Immunosuppressed and
diabetics most commonly
affected

Noncaseating
granulomatous
inflammation

Sarcoidosis

Inflammatory
demyelinating

MS and NMO AQP-4 antibodies in NMO

Bickerstaff
encephalitis

Fisher syndrome GQ1b antibodies

Paraneoplastic Classic onconeural antibodies
which target intracellular
epitopes include antibodies
against Hu, Yo, CRMP-5, Ma2, Ri,
and amphiphysin

Non–onco-
neogenic cell
surface antigen Ab

Limbic encephalitis Anti-NMDA/AMPA/Caspr-2/Gly

Leptomeningeal
carcinomatosis

High volume and multiple CSF
cytologies may be required to
confirm this diagnosis

Abbreviations: AMPA = alpha-amino-3-hydroxy-5-methyl-4-isoxazoleproprionic
acid; AQP-4 = aquaporin protein-4; Caspr-2 = contactin-associated
protein-like 2; CMV = cytomegalovirus; EBV = Epstein-Barr virus; Gly =
glycine; HSV = herpes simplex virus; HTLV-I/II = human T cell lymphoma
virus I/II; NMDA = N methyl D aspartate; NMO = neuromyelitis optica;
VZV = varicella zoster virus.
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Following reactivation in the trigeminal and other cranial
nerve ganglia, the virus spreads transaxonally via afferent
fibers to the adventitia of intracranial blood vessels (and
across the spectrum from arterioles to large arteries) poten-
tially resulting in (or causing in lieu of resulting) stroke.19

Ocular disease can be devastating in the immunosuppressed
patient, with VZV representing the most common cause of
severe progressive outer retinal necrosis, whereby rapid rep-
lication of the virus leads to focal areas of necrosis and
intraretinal hemorrhage (figure 2).1 The retinal vasculature
and vitreous are often normal. In contrast to the more com-
mon CMV retinitis, VZV-related lesions accumulate and co-
alesce rapidly leading to blindness; making early recognition
imperative, as vision loss is often extensive and irreversible.8

Detection and treatment of VZV infection
Any concern for VZV affecting the CNS should prompt CSF
analysis, the current gold standard over more invasive brain
biopsy. In the first 7 days of symptoms, the best test for
diagnosis is VZV PCR. After several days, the sensitivity of
the PCR starts to decrease, so the measurement of in-
trathecal synthesis of VZV antibody (both immunoglobulin
G and immunoglobulinM) in the CSF is recommended after
7 days.20

Early treatment is paramount. If clinical suspicion is high
(known immunosuppression and evidence on examination of
CNS involvement), empiric treatment is warranted. The
treatment of choice is IV acyclovir. The duration of treatment
is 7 days in immunocompetent patients and 10–14 days in
immunocompromised patients.13,20 As in this case, there can
be significant recovery with treatment.

Conclusion
This case underscores the importance of considering
a broad differential diagnosis in patients with autoimmune
conditions that present with acute, multifocal and rapidly
disseminating neurologic manifestations, particularly when
traversing the rostral to caudal extent of the entire neuraxis.
Such patients are truly at potential risk of cataclysmic in-
fectious complications as a consequence of prolonged im-
munosuppressive therapy. The rapid evolution of this
patient’s symptoms and several rare manifestations of VZV
reactivation in the absence of rash highlight the importance
of early consideration, detection, and urgent treatment
intervention.
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