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Section 1
A 58-year-old woman presented to the emergency department with progressive memory
deficits, odd behavior, and recurrent falls.

The patient’s family noted slow decline over several years, then marked decompensation the
week prior to presentation. Over several years, the patient became less talkative and expressed
less emotion, then developed rigid ritualistic behaviors (i.e., obsessive dog walking, repetitious
bathroom use). A few months previously, concerns arose regarding her performance as an
assistant teacher. Days before presentation, she did not answer when family attempted contact,
she greeted a guest in the nude, and she had episodes of incontinence followed by progressive
unsteadiness with multiple falls.

On admission, the patient was orientated, displayed 2 out of 3 delayed recall (5 minutes),
named 11 words starting with F (1 minute), and comprehended complex sentences. She had
paucity of speech and aprosody. She correctly pantomimed common tasks. Cranial nerves were
intact. She displayed masked facies and mild asymmetric increased tone with cogwheeling and
bradykinesia (both left greater than right). She had a fine postural/kinetic tremor. She had
patchy hyperreflexia including brisk patellar reflexes (right greater than left). She had positive
jaw jerk, glabellar reflex, and rooting reflex. Babinski response was absent. She had a wide-based
gait and difficulty walking tandem.

Question for consideration:
1. Based on the history and examination, where can the patient’s presentation be localized?
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Section 2
The patient displays features consistent with frontal or
temporal lobe dysfunction, including changes in personality
and behavior (i.e., disinhibition, emotional blunting, and
obsessive-compulsive behaviors), reduced speech initiation,
and relatively poor verbal fluency. She displays extrapyra-
midal signs with masked facies, cogwheeling, bradykinesia,
and postural instability. Her diffuse hyperreflexia with jaw
jerk could suggest an upper motor neuron lesion above the
foramen magnum or a systemic etiology. Primitive reflexes
(e.g., rooting and glabellar reflexes) are nonspecific, but
potentially suggest diffuse cerebral dysfunction, frontal-
associated dysfunction, or extrapyramidal dysfunction (e.g.,
glabellar reflex).

The patient was previously healthy other than recent hyperten-
sion and depression diagnoses. She drank heavily for nearly 30
years but recently cut back. She lives in a Lyme endemic area.
Family history was notable for late-onset (50s) schizophrenia and
severe depression in her grandmother and mother, respectively.

Basic admission laboratory studies identified hyponatremia
(116 mEq/L) and hyperthyroidism (thyroid-stimulating
hormone 0.03 mIU/L and free T4 1.9 ng/dL). MRI brain
without contrast showed white matter disease out of pro-
portion for age and mild atrophy.

Questions for consideration:
1. Can the toxic-metabolic abnormalities alone explain the

patient’s presentation?
2. Does the family history narrow the diagnosis?
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Section 3
The hyponatremia was consistent with syndrome of in-
appropriate antidiuretic hormone secretion (SIADH). The
patient’s serum sodium was 136 mEq/L 1 month previously.
Hyponatremia may have contributed to her worsening gait and
confusion, but would not explain the changes in behavior or
constellation of extrapyramidal signs. Her mild hyperthyroid-
ism could have contributed diffuse tremor and hyperreflexia.

The patient’s family history of late-onset psychiatric disease is
notable. Familial frontotemporal dementia (FTD), such as
autosomal dominant forms associated with repeated expan-
sions in the C9orf72 gene, can present with psychosis and
features of dementia including apathy that can bemistaken for
depression. More workup would be required to diagnose
FTD; the differential remained broad given her additional
acute and subacute features.

A week after the patient’s admission, she developed a pe-
ripheral right facial palsy prompting additional workup. Her

CSF was notable for lymphocytic pleocytosis (110 white
blood cells/mm3; 50% lymphocytes, 25% neutrophils), no red
blood cells, normal CSF glucose (57 mg/dL), and elevated
CSF total protein (303.6 mg/dL). She was started on empiric
meningitis coverage.

MRI brain with gadolinium showed bilateral leptomeningeal
enhancement involving multiple cranial nerves (III, V, and
VII/VIII bundle), and MRI spine displayed abnormal en-
hancement along multiple nerve roots of the cervical and
thoracic spine and thickening with enhancement of the
cauda equina (figure). A CT-PET scan showed multiple
FDG-avid lymph nodes concerning for granulomatous dis-
ease. Transthoracic echocardiogram revealed hypertrophic
cardiomyopathy.

Question for consideration:
1. What unifying diagnosis would incorporate cognitive

deficits, leptomeningeal disease, granulomas, and
cardiomyopathy?
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Figure Initial MRI brain without contrast and follow-up MRI brain and MRI lumbar spine with contrast

(A) Initial presenting T2 sagittal MRI
brain without contrast displays atro-
phy. Follow-up contrast images
show (B) left cranial nerve VII and
VIII enhancement (arrowhead) and
(C) cauda equina enhancement.
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Section 4
The differential was expanded to include neurosarcoidosis,
incorporating cognitive deficits, granulomas, cardiomyopathy,
and leptomeningeal disease. However, since the patient’s
chronic symptoms could possibly be from a separate process,
neuroborreliosis, varicella-zoster virus (VZV) encephalitis,
and herpes simplex virus (HSV) type 2 (Mollaret meningitis)
were considered as etiologies for her acute symptoms.

Serum studies were notable for positive Lyme immunoglob-
ulin G (IgG)/immunoglobulin M (IgM) with confirmatory
Western blot, but negative T-SPOT, HIV, Venereal Disease
Research Laboratory (VDRL) test, and serum protein elec-
trophoresis. Serum and CSF paraneoplastic panels and CSF
NMDA receptor antibody were unremarkable. Initial CSF
studies were notable for VZV IgM 2.08 ISR (positive), HSV
1/2 IgG 9.46 IV (positive), and HSV IgM 0.94 IV (equivocal)
but negative HSV 1/2 PCR; negative or normal CSF studies
included Biofire, Borrelia PCR, VDRL, West Nile virus
(WNV) IgG, WNV IgM, flow cytometry, and cytology.
ADmark was suggestive of underlying β-amyloid (Aβ) but not
tau neuropathology (Aβ42 252.1 pg/mL, total tau 143.6 pg/
mL, phosphorylated tau 16.95 pg/mL, Aβ42/total tau in-
dex 0.62).

Cardiac MRI was without infiltrative disease. Left sub-
mandibular lymph node biopsy showed reactive follicular
hyperplasia. A slit-lamp examination showed no evidence of
ocular sarcoidosis.

Three weeks after admission, the patient had repeat lumbar
puncture, with persistent pleocytosis (92 white blood cells/
mm3; 82% lymphocytes with 3% atypical/reactive) and ele-
vated CSF total protein (244.5 mg/dL). Additional CSF
studies were negative for Borrelia PCR, cytomegalovirus PCR,
Epstein-Barr virus PCR, VZV PCR, VZV IgG, VZV IgM,
fungal smear, and angiotensin-converting enzyme. However,
repeat CSF Lyme IgG and IgM were positive. Given negative
HSV on Biofire testing with equivocal IgM, acyclovir was
discontinued. She completed a 28-day course of IV
ceftriaxone.

Two months after her initial presentation in neuro-
immunology clinic, the patient had continued bizarre affect,
aprosodic speech, impaired reverse digit span, reduced verbal
fluency, and poor abstraction. Her facial palsy resolved, but
she displayed evidence of bilateral L5 radiculopathies and
required a walker for ambulation.

In cognitive clinic nearly 3 months later, collateral history
supported an underlying neurodegenerative disorder di-
agnosis. The patient’s limited speech output, restricted affect,
and increasingly ritualized behaviors had started years pre-
viously. Her job performance had suffered only in the pre-
vious year. Her falls started only with her acute
decompensation. Her examination demonstrated evolving

extrapyramidal dysfunction with reduced blink rate, hypo-
phonia, symmetrical bradykinesia, and prominent postural
instability on pull testing. She had reduced velocity of saccadic
eye movements in all directions. Repeat dedicated CT-PET
brain showed asymmetric bilateral frontal and anterior tem-
poral hypometabolism.

Discussion
This is an interesting case of a middle-aged woman presenting
with layers of acute, subacute, and chronic symptoms. The
patient had years of disordered language with decreased
speech output and behavioral abnormalities including re-
petitive and compulsive activities and restricted affect. This
was followed by months of decline that was recognized as
poor work performance and neglect of domestic chores. She
acutely decompensated with bizarre behavior and falls. She
presented with asymmetric parkinsonism, frontal release
signs, and patchy hyperreflexia and developed a peripheral
facial palsy within a week.

The patient’s hyponatremia likely contributed to her wors-
ening confusion, attention deficits, and unsteady gait with
falls.1 Although she had multiple possible pharmacologic
causes of SIADH, her neuroborreliosis may have contrib-
uted.2 Her initial patchy hyperreflexia was difficult to localize
due to conflicting processes including hyperthyroidism and
Lyme radiculopathy. Her hyperreflexia resolved following
resolution of her hyperthyroidism.

Given the patient’s CSF pleocytosis, elevated CSF protein,
and positive CSF Lyme antibodies, she fit the strictest neu-
roborreliosis diagnostic criteria.3 Her examination and imag-
ing were consistent with Lyme radiculitis and cranial
neuropathies that are common manifestations of neuro-
borreliosis.4 Lyme involvement of the parenchymal CNS is
rare and tends to respond rapidly to antibiotics.3

Months after appropriate treatment of the patient’s hypona-
tremia and neuroborreliosis, she continued to have cognitive
and behavioral abnormalities consistent with a behavioral
variant FTD (bvFTD) syndrome.5 She also displayed ele-
ments of a progressive supranuclear palsy (PSP) syndrome
with extrapyramidal signs and ocular motor dysfunction.
Clinical–neuropathologic correlation studies have contrib-
uted to an evolving understanding of PSP as a disease with
multiple syndromic presentations, including the classic syn-
drome involving early supranuclear gaze palsy and postural
instability (probable PSP with Richardson syndrome), PSP
with progressive gait freezing within 3 years, PSP with pre-
dominant parkinsonism, and PSP with predominant frontal
presentation (probable PSP-F).6,7 Probable PSP-F overlaps
with bvFTD substantially, with common core features in-
cluding apathy, executive dysfunction, disinhibition, and
obsessive-compulsive or perseverative behaviors. In this case,
atrophy of the midbrain including MRI showing a pons-to-
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midbrain diameter ratio of 0.50 supports a PSP spectrum
condition.8 Syndromic variability in neurodegenerative dis-
eases such as PSP highlights the importance of distinguishing
between syndromic and neuropathologic diagnoses and the
value of a 3-tiered neurocognitive formulation encompassing
syndrome, severity, and expected neuropathology.9 Given the
patient’s ADmark CSF results, there may be additional un-
derlying Aβ plaque neuropathology. Familial autosomal
dominant gene mutations causing PSP are rare.10 Genetic
testing has not yet been performed.

This case provides insight into the layered presentation of
multiple intersecting processes, including hyponatremia, hy-
perthyroidism, neuroborreliosis, and probable PSP-F. Given
the patient’s limited functional reserve from an underlying
neurodegenerative process, her acute disorders were likely the
tipping points leading to her presentation. This case is a re-
minder that the Occam razor cannot always explain complex
clinical presentations.
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