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Abstract
A 79-year-old woman presented with subacutely worsening headaches and right arm weakness.
MRI showed diffuse pachymeningeal enhancement. Serologic workup revealed elevated
erythrocyte sedimentation rate and C-reactive protein. CSF demonstrated elevated opening
pressure, a lymphocytic pleocytosis, and elevated protein. We discuss our differential diagnosis
and distinguish between 2 overlapping clinical entities.

Case Description
In August 2020, a 79-year-old German woman with a history of hypertension, recurrent
sinusitis, and hypothyroidism experienced new-onset persistent pressure-like headaches. They
were associated with photophobia and nausea and improved when lying flat. She had no
significant trauma. Her primary care physician prescribed a short course of low-dose prednisone
(10 mg daily for 5 days) and gabapentin, but these did not provide relief. After 2 months, she
was referred to a neurologist who obtained noncontrast head CT, which showed a chronic right
subdural hematoma. MRI with gadolinium demonstrated smooth, bilateral pachymeningeal
thickening and enhancement. Initial erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) were within normal limits. Based on these findings, her neurologist believed that
the symptoms were secondary to intracranial hypotension and instructed the patient to increase
fluid intake. One month later in November 2020, owing to persistent symptoms, she was
admitted to the hospital for presumed CSF leak, with CT head again showing a chronic right
subdural hematoma. CSF analysis was performed, with white blood cell (WBC) count
8, lymphocytes 56%, neutrophils 22%, monocytes 22%, protein 78, glucose 46, and bacterial
cultures negative. No opening pressure was recorded. A blood patch trial provided no relief, and
a follow-up CT myelogram showed no evidence of CSF leak. She was discharged from the
hospital with butalbital-acetaminophen-caffeine. 3 days after discharge, she experienced an
episode of word-finding difficulty and sudden-onset right arm weakness. She was urgently
admitted to the hospital for presumed seizure, where EEG showed generalized slowing without
epileptiform discharges. At that time, she was transferred to our tertiary care center for further
workup.

When she initially presented to our hospital, her neurologic examination revealed psychomotor
slowing of speech; word-finding difficulty during casual conversation; right arm weakness; and
diffuse, symmetric hyperreflexia. As noted in the Table, blood studies revealed an elevated ESR
of 128 and CRP of 7.3; normal total immunoglobulin G (IgG) of 1,267 though specific IgG4
subclass was elevated at 101.1. Her antineutrophil cytoplasmic antibodies (ANCA) along with
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protein-3 (PR-3) antibodies were also elevated. Her T-spot
test for Mycobacterium tuberculosis (Tb) was positive. CSF
analysis was notable for an elevated opening pressure (38

mmH2O); a lymphocytic pleocytosis (WBC 8/10)
with lymphocytes 74%/61%, monocytes 25%/33%, and
neutrophils 1%/6%; and elevated protein (77.3).

Table Summary of Patient Workup

Serologic workup (reference values) CSF analysis (reference values)

WBC 8.15 (4.5–11.0) Appearance Clear, colorless

Hgb 10.8 (12.0–15.0) OP 38 mmH20 (10–25)

Hct 33.2 (36.0–46.0) WBC 8/10 (0–5),
61%/74% Lymph%

Plt 422 (150–350) RBC 2/1 (0–5)

Na 137 (135–148) Glucose 58 (50–80)

K 3.7 (3.5–5.1) Protein 77.3 (15–60)

Cl 92 (96–109) Bacterial culture Negative (Neg)

CO2 32 (21–31) Viral studies (HSV, VZV, EBV, JCV) Negative (Neg)

BUN 7 (7.0–22.0)

Cr 0.5 (0.5–1.2)

Glu 111 (71–99)

ESR 128 (0–20)

CRP 7.3 (0–0.5)

ANA Negative (Neg)

Anti-dsDNA Negative (Neg)

RF 41 (0.0–14.0)

Serum IgG 1,267 (600–1700)

IgG4 subclass 101.1 (2–96)

ANCA Positive (Neg)

Anti-smooth muscle Ab Positive (Neg)

Ro52 Positive (Neg)

Anti-PR3 96.6 (0.0–0.4)

HIV 1/2 Ab Negative (Neg)

Histoplasma Ab Negative (Neg)

Lyme Ab Negative (Neg)

T-spot Tb Positive (Neg)

Abbreviations: Ab = antibody; ANA = antinuclear antibody; ANCA = anti-neutrophil cytoplasmic antibodies; BUN = blood urea nitrogen; Cl = chloride; CO2 =
carbon dioxide; Cr = creatinine; CRP =C-reactive protein; dsDNA = double-strandedDNA; EBV = Epstein-Barr virus; ESR = erythrocyte sedimentation rate; glu =
glucose; H = high; Hct = hematocrit; Hgb = hemoglobin; HSV = herpes simplex virus; IgG = immunoglobulin G; JCV = John Cunningham virus; K = potassium;
L = low; lymph = lymphocytes; Na = sodium; Neg = negative; OP = opening pressure; Plt = platelets; PR3 = proteinase 3; RBC = red blood cell; RF = rheumatoid
factor; Tb = tuberculosis; VZV = varicella zoster virus; WBC = white blood cell.
This table summarizes the serologic and CSF workup our patient underwent on admission to the tertiary care center. Reference values are provided.

Glossary
ANCA = antineutrophil cytoplasmic antibodies; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; FDG =
fluorodeoxyglucose; GCA = giant cell arteritis; GPA = granulomatosis with polyangiitis; HP = hypertrophic pachymeningitis;
RD = related disease; WBC = white blood cell.
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Brain MRI with gadolinium (Figure 1) was notable for diffuse
smooth pachymeningeal enhancement along with chronic
known subdural hematoma (not shown). A CT of the chest,
abdomen, and pelvis with contrast revealed a mass-like
opacity at both lung apices along with some mild paraseptal
emphysema. Subsequent PET scan showed no hypometabolic
or hypermetabolic areas in the brain, but intensely fluo-
rodeoxyglucose (FDG)-avid biapical lung opacities.

Differential Diagnosis
Our patient presented with new-onset persistent, diffuse, and
positional headaches with her examination showing psycho-
motor slowing and right arm weakness. After review of her
serum, CSF, and radiographic studies, we considered the
following differential diagnosis.

Inflammatory Considerations
Given the numerous elevated inflammatory markers (that is,
ESR, CRP, ANCA, anti-smooth muscle Ab, Ro52, anti-PR3,
and IgG4) and the diffuse pachymeningeal enhancement,
inflammatory considerations including hypertrophic pachy-
meningitis (HP), granulomatosis with polyangiitis (GPA),
IgG4-related disease (RD), neurosarcoidosis, and giant cell
arteritis (GCA) were high on our differential. HP is described
in the literature to have a variable clinical presentation, with
most common symptoms including headaches and cranial
nerve (predominantly optic and facial nerve) involvement.1

In differentiating whether HP is idiopathic or secondary to
another process, extraneurologic or systemic manifestations
may help to define the etiology. The first of these sec-
ondary diagnoses includes GPA. GPA is an anti-ANCA-
associated vasculitis with involvement of the nasopharyngeal,
pulmonary, or renal systems; neurologic involvement in-
cludes pachymeningeal inflammation and cranial neuropa-
thies due to nerve compression, with the most common
presenting neurologic symptom being new-onset headaches.1-
3 Extraneurologic manifestations most commonly include
granulomatous disease (for example, ear, nose, and throat
disease; lung nodules or masses; and retro-orbital tumors) or
vasculitic disease (glomerulonephritis, alveolar hemorrhage,

or scleritis).4 Thus, given our patient’s presenting symptoms,
history of sinusitis, MRI findings, CT scan with pulmonary
involvement, and ANCA positivity, GPA was high on our
differential. Yet, IgG4 subclass was elevated in our patient, so
IgG4-RD was also a possible diagnosis. However, she lacked
systemic features of this disorder. IgG4-RD has been de-
scribed as a systemic fibroinflammatory disease that can affect
any organ (most commonly lacrimal and salivary glands,
pancreas, and retroperitoneum, and rarely the meninges and
pituitary gland).1,5 In particular, neurologic manifestations
include pachymeningitis (presenting as headaches).5 Next,
sarcoidosis frequently affects the lung in 80%–90% of patients,
with neurologic involvement including facial nerve neuropa-
thy, optic neuritis, meningitis, and peripheral neuropathy.1

Finally, GCA is always important to maintain on the differ-
ential for a patient older than 50 years with new-onset
headaches; if left untreated, it may result in severe neurologic
and ophthalmologic manifestations.6 While there are no
specific serologic markers to definitively diagnose GCA, ESR
and CRP are commonly elevated; temporal artery biopsy is
the gold standard for diagnosis.6

Infectious Considerations
While most bacterial or viral infectious causes were less likely
given the subacute time course of our patient’s symptoms and
clinical appearance, we considered syphilis, fungal meningitis,
and Tb meningitis as causative agents of her presentation.7

Syphilis was least likely, given her negative venereal disease
research laboratory testing and preserved posterior column
examination findings.8 Fungal meningitis, which usually af-
fects the immunocompromised population, tends to present
with subacute-to-chronic clinical symptoms including head-
aches; CSF analysis shows normal-to-elevated opening pres-
sure, moderate lymphocytic pleocytosis, elevated protein, and
low glucose, with specific fungal cultures often rendering re-
sults.7 Tb meningitis is rare in Western countries and in HIV-
negative patients but can present with worsening fever and
headaches over 2–3 weeks; other frequently observed clinical
features include lethargy, seizures, and cranial nerve palsies.8

While routine serologic studies are less helpful (and T-spot
can be nonspecific), CSF analysis can show elevated protein,
low glucose, and lymphocytic pleocytosis, similar to those

Figure 1 Brain MRI From November 2020

This figure highlights our patient’s brain MRI in
November 2020. (A) A T2/FLAIR axial sequence of
our patient, which notes no significant abnor-
mality. However, on T1 postcontrast sequences,
both axial cut (B) and coronal cut (C) note diffuse
and smooth pachymeningeal thickening and en-
hancement (red arrows).
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CSF findings in fungal meningitis. Acid-fast bacilli (AFB)
smears of CSF are positive in less than 25% of patients, so
ultimately mycobacteria culture remains the gold standard for
detection and diagnosis.7,8 MRI usually shows basilar lep-
tomeningitis rather than a smooth pachymeningitis, as seen in
our patient.9 Although our patient had a positive T-spot test,
the CSF profile and imaging characteristics were not consis-
tent with a diagnosis of Tb meningitis.

Malignant Infiltration
Finally, in an elderly patient with new-onset headaches, it is
important to consider malignant processes, whether primary
malignancy or metastatic disease. In our patient, there were
undifferentiated masses noted in the lung apices on CT chest,
with PET scan showing intensely FDG-avid lung opacities,
which raised the suspicion of a malignant process. While there
was no primary malignancy noted on her MRI brain, CNS
lymphoma is a rare form of non-Hodgkin lymphoma that is in
the differential diagnosis of patients presenting with pro-
gressive encephalopathy or focal neurologic deficits, although
it is most commonly seen in immunocompromised patients.10

However, it can be seen in immunocompetent patients, al-
though imaging tends to show uniformly solitary enhancing
mass lesions bordering the subarachnoid space without ne-
crosis,10 rather than pachymeningeal disease.

Final Diagnosis and Treatment Plan
Our initial working diagnosis was IgG4-RD due to her ele-
vated IgG4 in the serum and clinical findings. To confirm the
diagnosis before treatment initiation, the patient underwent

dural biopsy (Figure 2), which showed acute and chronic
pachymeningitis without evidence of neoplasm, although
there were significantly increased IgG4-positive plasma cells
that did not clearly meet criteria for IgG4-RD. She underwent
extensive evaluation for her positive T-spot testing, including
blood, CSF, and sputum AFB cultures, which were negative.
She was presumed to have latent Tb and was started on ap-
propriate treatment. Finally, she underwent lung biopsy that
showed evidence of small vessel vasculitis and organizing lung
injury without evidence of granulomatous vasculitis or ne-
crosis; immunostains for IgG4-RD were negative. She was
discharged home with close follow-up, with working diagnosis
of GPA; she was placed on a 60-mg prednisone taper and
planned to start methotrexate as an outpatient. Within 1 week
after discharge, she developed symptoms of sinusitis and was
treated accordingly. Reconsideration of her diagnosis after
clinical sinusitis with the presenting pachymeningitis on MRI,
lung biopsy demonstrating small vessel vasculitis, and positive
PR3 and ANCA ultimately supported the diagnosis of gran-
ulomatosis with polyangiitis with early systemic involvement.
She was started on methotrexate and steroids for induction
therapy, with plan for subsequent transition to rituximab,
given remission rates of approximately 90% seen in the
literature.11

Discussion
As seen in our patient, IgG4-RD and GPA can be difficult to
differentiate due to overlapping symptoms and syndromes
and similar serologic markers. Initially described by the Ger-
man pathologist Dr. Friedrich Wegener in 1936, GPA was

Figure 2 Dural Biopsy From November 2020

This figure showcases our patient’s dural biopsy. Her he-
matoxylin and eosin stains (A and B) are indicative of a
substantial number of plasma cells and inflammatory infil-
trates, with multinucleated giant cell formation (green ar-
rows). There is no overwhelming disruption of blood vessels.
The IgG4 stains (C and D) identify plasma cells that produce
IgG4, but this histological slide is not suggestive of IgG4-RD.
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termed Wegener granulomatosis until 2011 when evidence
exposed Dr. Wegener’s involvement with the Nazi party and
participation in medical experiments on Jewish citizens in the
Lodz Ghetto.12,13 The eponym has thus been rejected with
preference for the mechanistic descriptor. GPA usually affects
small andmedium-sized vessels; it primarily involves the nose,
sinuses, lungs, and kidneys, with neurologic involvement seen
in 20–50% of patients.3,14 Peripheral nervous system in-
volvement is more common than CNS involvement, with
peripheral neuropathy being the most common disorder.14

CNS involvement, present in approximately 10% of patients,
most commonly manifests as headaches, sensory or motor
impairment, or vestibular syndrome.15 In some patients, en-
dothelial cell dysfunction may induce a hypercoagulable state
and lead to ischemic strokes. Meningeal inflammation of the
dura leads toHP, as seen in our patient.1 Similarly, IgG4-RD is
a multisystem inflammatory disorder with uncommon neu-
rologic involvement, although in contrast to GPA, neurologic
involvement is predominantly CNS-based and manifests as
hypophysitis or HP and is seen in approximately 0.949 cases
per 100,000 in ethnic populations.5 Patients present with
panhypopituitarism (symptoms include general malaise,
polyuria, polydipsia, amenorrhea, decreased libido, and
weight loss).1,5,16

Epidemiology of GPA and IgG4-RD differs; while GPA is
most prevalent between 64 and 75 years with equal prevalence
between men and women, IgG4-RD has a peak onset at ages
61–70 and is more prevalent in men.3,5 While the overall
incidence of GPA is low in the United States, it is significantly
higher in European countries including Germany or Scandi-
navian countries, with an incidence of 34 cases per million per
year in Germany.17,18 By contrast, there is no established
ethnic predisposition for IgG4-RD, although there is specu-
lation that there may be a greater incidence in the Asian
(specifically, Japanese) populations, where IgG4-RD was first
described.19,20

The American College of Rheumatology classification criteria
for GPA have a sensitivity of 93% and specificity of 94% and
use positive test results for cytoplasmic (c)-ANCA as part of
the diagnosis.21 Ultimately, CSF analysis, MRI brain, PET
scan, serologic workup (often demonstrating anemia, leuko-
penia, and thrombocytosis on basic blood work, in addition to
positive c-ANCA and anti-PR3 antibodies), and biopsy are
useful in establishing the diagnosis of GPA.3,14 In contrast to
the lack of definitive diagnostic criteria for GPA, the diagnosis
of IgG4-RD is based on strict criteria, requiring clinical and
radiologic features, serologic diagnosis of serum IgG4 levels
greater than 135 mg per deciliter, and positive biopsy findings
(with a ratio of IgG4-positive plasma cells over IgG-positive
cells greater than 40% and number of IgG4-positive plasma
cells greater than 10 per high-powered field).22

Our case report is instructive because it emphasizes the critical
point of meeting strict diagnostic criteria or classification
guidelines, especially in cases where 2 diagnoses share

overlapping features. While initially considered to be IgG4-
RD, our patient ultimately did not meet these strict diagnostic
criteria. However, as with many autoimmune processes, tissue
diagnosis can be definitive. When 2 diagnoses overlap to a
large degree, it is imperative to perform tissue biopsy of at
least one site, although numerous sites may be helpful to
confirm a diagnosis and exclude mimics. This case emphasizes
the importance of being mindful of anchoring bias and in-
tegrating new diagnostic information to provide the most
effective clinical care for our patients.
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