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INTRODUCTION

Sarcoidosis is a multisystem inflammatory disease of unclear etiol-
ogy. It presents with non-caseating granulomatous lesions, primarily in
the mediastinal lymph nodes as bilateral lymphadenopathy, but it can
affect any organ system.! The disease has a genetic association, with a
higher incidence in African Americans than in Whites (34 vs. 11 cases
per 100,000). The pulmonary system is involved in 60-65% of cases,
while extrapulmonary sarcoidosis occurs in 25-30% of cases.”

Neurosarcoidosis (NS) is a form of sarcoidosis that affects the
cranial and peripheral nerves, brain, spinal cord, leptomeninges, and
muscles. It can present with facial nerve palsy, optic neuritis, aseptic
meningitis, and lesions in the brain or spinal cord. Severe complica-
tions occur in 5-10% of patients, including focal neurological deficits,
hydrocephalus, encephalopathy, psychosis, peripheral neuropathy, and
myopathy.? Diagnosing NS is challenging due to its nonspecific and
varied presentation. Between 30% and 70% of patients exhibit neuro-
logical symptoms at initial diagnosis, and about half of them also have
systemic sarcoidosis* NS can present either in isolation or alongside
systemic sarcoidosis.>® Given its significant morbidity and an overall
mortality rate of 5-20%,*# NS should be considered in the differential
diagnosis of patients with unexplained neurological symptoms.

There is no specific diagnostic marker for NS, but the following cri-
teria aid diagnosis:

a. Radiological evidence of non-caseating granulomatous
inflammation with compatible clinical presentation.

b. Pathological confirmation of systemic sarcoidosis via biopsy.

c¢. Nervous system biopsy consistent with NS, with or without
systemic involvement.”

Diagnostic tests, including ophthalmologic exams, chest X-rays,
angiotensin-converting enzyme (ACE) levels, and contrast-enhanced
magnetic resonance imaging (MRI), provide supportive evidence.
Extensive blood work is necessary to rule out alternative diagnoses
such as infections or malignancies, including tests for vitamin defi-
ciencies, toxins, serum tumor markers, and relevant serologic or blood
cultures. Despite newer therapeutic options, corticosteroids remain the
first-line of treatment.®

We present a case of NS in an elderly patient with a history of B-cell
lymphoma but no systemic involvement.

CASE REPORT
A 72-year-old female with history of diffuse large B-cell lym-
phoma (DLBCL), mitral valve prolapse, Addison’s disease, and
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hypothyroidism was admitted to the hospital with delirium, confusion,
lower extremity weakness, and urinary incontinence. She had been
diagnosed with stage 4B DLBCL five years prior and had undergone
six cycles of R-CHOP chemotherapy (rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone). She had been in remission
for the past two years and was receiving routine follow-up care from her
primary care physician and oncologist. The patient also had residual
bilateral leg numbness, attributed to chemotherapy-induced peripheral
neuropathy.'”

Three months before this admission, she had been hospitalized for
similar symptoms, including bilateral lower extremity weakness and
urinary incontinence. Given her medical and oncologic history, an
extensive workup was performed, including a complete blood count
(CBC) with differential, peripheral blood smear, comprehensive meta-
bolic panel (CMP), thyroid panel, urinalysis with reflex culture, and
cerebrospinal fluid (CSF) analysis. Laboratory results were within her
baseline values, and CSF cytology was inconclusive. Flow cytometry
was negative for malignant cells. Extensive antibody screening for
inflammatory, paraneoplastic, and autoimmune diseases also was nega-
tive. However, an elevated ACE level was noted, while serum calcium,
vitamin D, and parathyroid hormone (PTH) levels were unremark-
able. Urinalysis was positive for leukocyte esterase and nitrites, and
urine cultures grew Escherichia coli (E. coli), confirming a urinary tract
infection.

Imaging studies, including a computed tomography (CT) scan of
the chest, abdomen, and pelvis, showed no lymphadenopathy or other
masses. A non-contrast MRI of the spine revealed an extensive abnor-
mal signal from T5/6 to the conus medullaris of the central spinal
cord, raising concerns for syringomyelia, acute myelitis, or a neoplas-
tic process. A contrast-enhanced MRI of the cervical, thoracic, and
lumbar spine demonstrated intramedullary enhancement at T9-T10,
consistent with acute myelitis, along with degenerative disc disease
and spinal stenosis at C5/6. MRI of the brain showed mild T2/FLAIR
hyperintensities in the supratentorial white matter, predominantly
periventricular. The differential diagnosis included chronic micro-
angiopathy, transverse myelitis, demyelinating discase, and migraine
vasculitis. The patient was treated with intravenous glucocorticoids
and ceftriaxone for five days. Given her improvement and preference,
a spinal cord biopsy was deferred. The urinary tract infection resolved
with antibiotics, and she was discharged to a rehabilitation facility for
lower extremity strengthening.

One month later, she was readmitted with recurrent urinary inconti-
nence and lower extremity weakness. MRI of the lumbar and thoracic
spine showed an interval increase in enhancement within the thorac-
ic spinal cord from T9-T11, with an associated syrinx from T4-T5,
raising suspicion for an intramedullary mass. CSF cytology and flow
cytometry remained negative. Given the possibility of central nervous
system (CNS) relapse of DLBCL, a bone marrow biopsy was per-
formed. A spinal cord biopsy was again recommended but deferred. A
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multidisciplinary team discussion was held, and the patient opted for
a therapeutic trial of radiotherapy. She received 10 cycles of external
beam radiation (total dose: 3,000 ¢Gy) to the thoracic spine. Due to
her history of Addison’s disease and prior responsiveness to systemic
steroids, she also was treated with dexamethasone in addition to hydro-
cortisone. By the sixth cycle of radiation, her lower extremity weakness
showed partial improvement, but urinary incontinence persisted.
Repeat urinalysis was negative for infection. After completing radia-
tion, she was transferred to inpatient rehabilitation on a three-week
dexamethasone taper.

During rehabilitation, she developed dysuria, and urine cultures
were positive for . coli and Proteus vulgaris. She was treated with a
seven-day course of cefdinir. Shortly thereafter, she was transferred
back to acute care due to fever, worsening leg weakness, and throm-
bocytopenia. Brain MRI showed scattered diffusion abnormalities in
the right posterior frontal and occipital lobes, along with microvascu-
lar infarcts and patchy leptomeningeal enhancement restricted to the
right occipital lobe. Repeat thoracic spine MRI showed persistent T2
signal changes but decreased craniocaudal enhancement compared to
prior imaging. Urine cultures revealed multi-drug-resistant F. coli, and
meropenem was initiated based on culture sensitivities.

A repeat bone marrow biopsy was performed, which showed no
evidence of lymphoma but revealed non-necrotizing granulomatous
inflammation. This prompted a broader differential diagnosis, includ-
ing infectious, rheumatologic, and neoplastic causes. Further workup
included bronchoscopy with bronchoalveolar lavage (BAL), urine
and blood cultures, CSF studies, and serologic testing. BAL was nega-
tive for malignancy, organisms, acid-fast bacilli, Histoplasma antigen,
and Pneumocystis jirovecii, showing only a reactive lymphoid infil-
trate. QuantiFERON" Gold testing for tuberculosis was negative.
CSF studies ruled out viral, fungal, and bacterial infections. Antibody
panels for paraneoplastic syndromes, vasculitis, and autoimmune dis-
eases were negative. A CT angiogram of the chest ruled out pulmonary
embolism but showed findings consistent with severe acute lung injury,
including ground-glass opacities, septal line thickening, and varicoid
bronchial dilation, suggesting diffuse alveolar damage.

After ruling out CNS lymphoma, infections, and autoimmune condi-
tions, a diagnosis of NS was made. This was based on the presence of
chronic granulomatous inflammation in the bone marrow, pancytope-
nia, persistent T2 signal changes in the thoracic spinal cord (T9-T11),
and abnormal brain MRI findings. The patient was transferred to the
intensive care unit due to worsening respiratory distress and hypoxia.
She was intubated, mechanically ventilated, and started on intravenous
methylprednisolone (1,000 mg for three days), followed by prednisone
(60 mgdaily). Despite aggressive treatment, she developed septic shock
requiring vasopressors. On day five, she succumbed to refractory shock
and cardiopulmonary arrest.

DISCUSSION
NS exhibits considerable variability in outcomes, influenced by

B)

several critical factors. These include the severity and extent of disease,
the specific neuroanatomical sites involved, and the timeliness of pre-
sentation and diagnosis.®

In the presented case, the patient’s symptoms of lower extremity
weakness and urinary incontinence were nonspecific. NS can manifest
as spinal cord lesions and peripheral nerve involvement. Approximately
5-10% of patients with sarcoidosis initially present with neurologi-
cal symptoms.” Notably, patients with cranial nerve involvement are
more likely to receive an early diagnosis and have better outcomes. This
contrasts with the current case, where peripheral neuropathy was the
presenting feature. A study of 54 patients with NS found that certain
clinical presentations correlated with better outcomes." For example,
patients with cranial neuropathies (except for bilateral optic neuritis),
myelopathies, seizures, and headaches had a higher likelihood of favor-
able responses to treatment. In particular, most patients with facial
nerve palsy or hearing loss showed either complete resolution or sig-
nificant improvement."

Serologic tests commonly used in diagnosing sarcoidosis include
ACE, adenosine deaminase, serum amyloid A, and soluble interleu-
kin-2 receptor. In this case, the patient had an elevated ACE level, while
all other tests were negative. However, the diagnostic utility of ACE
remains controversial. A meta-analysis reported a sensitivity of 76%
and specificity of 80%, suggesting that while serum ACE levels may
assist in diagnosing and assessing disease activity in sarcoidosis, iso-
lated ACE measurements should be interpreted with caution.

The differential diagnosis of noncaseating granulomas is broad
and includes infectious, malignant, autoimmune, and toxic etiologies,
as well as sarcoidosis. Diagnostic tests such as blood cultures, BAL,
viral screening, flow cytometry, neoplastic and paraneoplastic antibody
panels, and inflammatory markers can help narrow the differential.”® In
this case, an extensive workup was largely unremarkable. The presence
of noncaseating granulomas, elevated ACE levels, and radiological find-
ings ultimately supported the diagnosis of NS.

Primary central nervous system lymphomas (PCNSL) are aggressive
malignancies, almost always due to DLBCL."* While 40% of DLBCL
patients experience relapse or refractory disease, only 2-5% have
CNS involvement, making such relapses rare but often devastating,'>'¢
Moreover, the variable radiological features in immunocompetent
versus immunocompromised patients further complicate diagnosis."”
Although tissue biopsy remains the gold standard, radiological findings
and CSF studies can be useful in cases where biopsy is not feasible.'®
Given the patient’s spinal cord involvement, a trial of radiation therapy
was considered.

A 2020 study examined the time to diagnosis in patients with sar-
coid-associated myelopathy. Among those without a prior sarcoidosis
diagnosis, the median time from symptom onset to NS diagnosis was
five months. However, delays varied significantly, ranging from 1 to 50
months, depending on MRI findings."! Regarding disease outcomes,
52% of patients experienced moderate to severe disability. After one
year, 50% showed improvement, 26% worsened, and 24% remained
stable.!” This variability in time to diagnosis highlights its potential
impact on prognosis, as delayed treatment may contribute to disease
progression.
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deficits, creating significant diagnostic challenges.”” Additionally, both continued.

conditions can have nonspecific radiological findings, further complicat-

ing differentiation. This case underscores these challenges, particularly
given the patient’s history of DLBCL, which has the potential to
progress to CNS lymphoma. While bone marrow biopsy, radiologi-
cal findings, and clinical presentation can aid in diagnosis, prognosis
remains poor despite advancements in diagnostic techniques.
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