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ABSTRACT

A 67-year-old woman with a diagnosis of polymyalgia rheu-
matica presented initially wih periods of confusion and inconti-
nence. A CT scan of the brain was normal and she was treated
with tapering doses of corticosteroids and clinical improvement.
After a brief period off steroids, the patient presented with a
progressive dementia, left-sided clumsiness, gait disturbances
and left hemispatial neglect. An MRI at this time demonstrated
a large area of edema over the right parietal lobe and intense
cortical enhancement. A chest CT demonstrated multiple nod-
ules. Biopsies of the lung and brain failed to identify any infec-
tious organisms or malignant tissue. The leptomeningeal biopsy
revealed multiple granulomatous areas with central necrosis and
hystiocytic cells consistent with idiopathic hypertrophic pachy-
meningitis.
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A 67-year-old woman was diagnosed with polymyalgia
rheumatica (PMR) and temporal arteritis (TA) at age 62
based on fatigue, polymyalgia, proximal muscle stiffness,
unilateral temporal headache, and elevated erythrocyte
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sedimentation rate (ESR). Bilateral temporal artery biop-
sies and head computed tomography (CT) were both
negative. High-dose corticosteroids were associated with
clinical improvement, and the patient was continued on
chronic corticosteroid therapy with variable dose adjust-
ments in response to symptomatic flare-ups. She did not
receive disease-modifying antirheumatic drugs and had no
prior history of connective tissue diseases. Concurrent
medical problems included type Il noninsulin-dependent
diabetes diagnosed in 1991, hypertension, and osteopo-
rotic vertebral fractures. Past surgeries included total hys-
terectomy at age 48 and thyroidectomy at age 54.

In May 1995 she experienced episodes of confusion and
bladder incontinence for which a brain CT, with and with-
out contrast, was reported to be normal. She was tapered
off corticosteroids in August 1995 following stable clinical
improvement and stabilization. Magnetic resonance imag-
ing (MRI) with contrast, performed 1 month later, was
compared with the previous CT and revealed no mass
lesions or abnormal enhancement. An ophthalmologist re-
ported no evidence of retinal degeneration, optic neurop-
athy, or any symptoms of TA. While temporarily off cor-
ticosteroids she presented to a neurologist with symptons
of mild, unexplained weight loss, gait imbalance, left-side
weakness, clumsiness of her hands, variable cognitive defi-
cits, myalgia, and fatigue. Examination revealed an am-
nestic disorder, anomia, ideomotor praxis, preservative
behaviors, and left hemispatial neglect on line bisection
and target cancellation tasks. The cranial nerves were nor-
mal except for extinction to double simultaneous visual
stimulation. The tone of the left arm was increased and a
subtle weakness was difficult to dissociate from motor in-
tentional neglect. No extrapyramidal features were noted.
Fine touch and pinprick were diminished on the right up-
per arm without a radicular pattern. There was extinction
to double simultaneous extinction to left-side stimuli.

222 Copyright © 1998 by the American Society of Neuroimaging



Deep tendon reflexes were brisker on the left upper and
lower extremities.

Corticosteroid therapy was resumed prior to referral to
a rheumatologist, who reported a normal medical exami-
nation. Outpatient laboratory evaluations revealed Win-
trobe ESR, 47 mm per hour; hemoglobin, 14.4 g per de-
ciliter; white blood cell count, 21,000 per cubic millimeter;
platelet count, 292,000 per cubic millimeter; normal thy-
roid function tests; and absent rheumatoid factor and an-
tinuclear antibodies. The patient was admitted to the hos-
pital, where another MRI was performed, and she
underwent a comprehensive evaluation. Laboratory tests,
including a hemogram, serum electrolytes, antibody se-
rologies, and an angiotensin converting enzyme level,
were all normal, with the exception of a slightly elevated
ESR (38 mm per hour). She was placed on corticosteroid
therapy with improvements in her left-side weakness and
left hemispatial neglect for several days. Because of the
multiple nodules noted on chest CT, which were suspi-
cious for a malignancy, a lung biopsy was performed and
was followed by an open brain biopsy. No lumbar punc-
ture was attempted because of the mass effect noted on
MRI. She remained clinically stable on a tapering dose of
steroids until her death several months later following a
complicating episode of pancreatitis and pneumonia. The
family refused an autopsy.

Radiological Description

Brain MRI (Figs 1-3) with and without contrast material
shows extensive and patchy leptomeningeal enhancement
extending over the right temporal, right occipital, and

Fig 1.
ing intravenous gadolinium demonstrating diffuse cortical en-
hancement peripherally of the right parietal lobe.

Coronal T1-weighted magnetic resonance image foliow-

Fig 2. Axial T2-weighted magnetic resonance image without
contrast demonstrating diffuse edema primarily involving the
white matter of the right parietal lobe.

right parietal lobes. Increased T2-weighted signals are
seen in the right posterior temporal and right posterior
parietal regions within the subcortical and deep white mat-
ter. The increased signal, compatible with vasogenic

Fig 3.
intravenous gadolinium demonstrating diffuse cortical enhance-
ment of the right parietal lobe with slight mass effect and edema.
Note the absence of ring-enhancing or focal intracranial lesions.

Axial T1-weighted magnetic resonance image following
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edema, was associated with effacement and compression
of the right lateral ventricular body, posterior lateral horn,
and occipital horn. A 3-mm midline shift to the left was
noted. No abnormal enhancement was seen in the left
hemisphere. There was no evidence of tentorial hernia-
tion. An increased periventricular T2 signal was present
posterior to the left lateral ventricle and posterior horn,
suggestive of chronic microvascular changes. In addition,
diffuse cortical atrophy and extensive atrophy of both me-
dial temporal lobes were noted.

Chest CT with and without contrast showed multiple
calcified focal nodules in both lung fields from the apex to
the base, most of which appeared to be pleural and sub-
pleural against a background of chronic obstructive lung
disease. No hilar adenopathy was noted. Abdominal and
pelvic CT was normal. A diagnostic lung biopsy was per-
formed initially and was then followed by an open brain
biopsy. No lumbar puncture was attempted because of the
mass effect noted on MRL

Neurological Differential Diagnosis

This patient had a 4-year history of a rheumatological
process with corticosteroid treatment antedating the onset
of neurological problems by a period of 4 years, during
which she was treated with corticosteroids. Her initial pre-
sentation was episodic confusion and incontinence, raising
the possibility of an epilepsy or repeated near-syncopal
events. There was no report of any focal signs during or
following these episodes. She was weaned off steroids and
then developed a gradual loss of cognitive skills along with
a poorly characterized ‘“‘clumsiness” of her left side. On
mental status examination, she demonstrated left hemis-
patial neglect on exploratory tasks (line bisection and tar-
get cancellation) and on perceptual tasks (double simul-
taneous stimulation), indicating a lesion of the right
parietal lobe. In addition, deficits were noted in verbal
memory, object naming, and ideomotor apraxia, indicat-
ing deficits in the left parietotemporal region. Her elemen-
tal examination suggested an upper motor neuron-type
lesion based on the clumsiness and weakness of the left
arm.

The differential diagnosis is quite broad and is compli-
cated by her previous medical problems. The pattern of
involvement suggests a multifocal intracranial process that
became more clearly manifest after she stopped taking
steroids.

One way to approach the differential diagnosis is to
hypothesize that the patient’s new signs and symptoms
were related to her recent discontinuation of steroids. A
brief, noninclusive differential diagnosis is presented in
Table 1, and revolves around neoplastic, infectious, and
inflammatory conditions. The lack of a primary tumor and
a negative biopsy of the lung nodules and the brain make
a neoplasm unlikely. Likewise, the failure to identify or
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Table 1. Brief Differential Diagnosis

Diagnoses Symptoms

Neoplastic Lymphoma, carcinomatous
meningitis (small-cell carcinoma),
dural-based metastases
(melanoma), dural-based primary
tumor of the central nervous
system

Fungal (Aspergillus,
coccidioidomycosis), parasitic
(cystocercosis, amoebic),
mycobacterial, luetic/borreliosis

Vasculitis (SLE,PAN), sarcoidosis

Hypertensive lipohyalinosis,
diabetic microangiopathy

Infectious

Inflammatory
Cardiovascular disease

SLE = systemic lupus erythematosus: PAN = polyarteritis nodosum.

culture organisms from either lung or brain tissue makes a
chronic infection unlikely. This leaves a chronic inflam-
matory condition such as sarcoidosis as the most likely
cause of our patient’s focal signs and symptoms.

This patient also had medical complications from
chronic steroid use (diabetes mellitus and hypertension),
which could have caused cerebrovascular disease and the
development of vascular dementia. The lack of transient
ischemic attacks or abrupt decline in cognition would ar-
gue against this option. Although there was no evidence
for systemic vasculitis, the patient could have an isolated
central nervous system (CNS) vasculitis that became ac-
tive as the steroids were tapered. MRI did not reveal ce-
rebrovascular disease in the appropriate topology to ac-
count for all the patient’s signs and symptoms. Meningeal
enhancement is associated with the acute stages of cere-
bral ischemia but does not result in a hypertrophic men-
ingitis, thereby making microvascular ischemic disease or
vasculitis unlikely explanations.

Alternatively one can consider processes that are un-
related to the use of steroids. A brief differential diagnosis
is presented in Table 2. Although the patient’s mental
status examination and clinical presentation meet the cri-
teria for dementia, the focal motor findings and left hemi-
spatial neglect suggest a structural lesion, which makes a
primary degenerative process unlikely as the sole expla-
nation.

The vasogenic edema and mass effect on MR images
suggest that the differential diagnosis can be narrowed

Table 2. Another Brief Differential Diagnosis

Mechanism Diagnosis

Degenerative  Alzheimer’s disease, frontotemporal dementia,
Pick’s disease

Amyloidosis  Creutzfeldt-Jakob disease, cerebral
amyloidosis

Vascular Arteriovenous malformation

Congenital Phakomatoses




down to a neoplastic lesion, and an infectious or inflam-
matory process. Contrast enhancement did not reveal a
nidus underlying the edema, but instead revealed tremen-
dous meningeal enhancement. Although CSF analysis
might be helpful, pleocytosis, abnormal cytology, and el-
evated protein levels are found with neoplasm, chronic
infection, and chronic inflammation, thereby limiting its
specificity. We believed that the most probable etiology
was a chronic infection. A brain biopsy is needed to dif-
ferentiate between the remaining possibilities.

Pathological Description

The gross biopsy specimen of the left lower lung measured
5.0 x 2.5 x 2.0 cm. Histological examination revealed mul-
tiple granulomatous areas with central necrosis, peripheral
palisades, and numerous clear cells with the appearance of
histiocytes (Fig 4). Gram’s stain, and special fungal and
acid-fast bacilli (AFB) stains were negative. There was no
evidence of malignancy or vasculitis.

The open brain biopsy specimen measured 1.2 x 0.6 x
0.3 cm. Histological examination showed cerebral cortex
with overlying arachnoidal membrane. The arachnoid
membrane revealed fibrous thickening and was infiltrated
by abundant chronic inflammatory cells, especially plasma
cells and numerous foamy histiocytes. There were non-
caseating granulomatous lesions with a necrotic center
surrounded by palisading histiocytes and a few multinu-
cleated giant cells. The arteries encased in the fibrous pro-
cess showed intimal thickening without evidence of vas-
culitis. The underlying parenchyma showed mild reactive
astrogliosis in the superficial layers of the cerebral cortex.
The fibrotic and inflammatory process extended along the

Fig 4.
sive areas of necrosis (fower left corner) and chronic granuloma-
tous inflammation with multinucleated giant cells, without evi-
dence of vasculitis or malignancy. No microorganisms were
identified with special stains (H&E, original magnification X 100
before 86% reduction).

Section from the left lower lobe of lung showing exten-

Virchow-Robin space into the superficial cerebral cortex.
Fungal and AFB stains were negative, and there was no
evidence of malignancy (Fig 5). A pathological diagnosis
of idiopathic hypertrophic cranial pachymeningitis (IHCP)
was rendered.

Discussion
First described by Charcot and Joffroy in 1869 (cited in
Smith and Aksamit'), IHCP is a rare disease of unknown
cause with diverse clinical, laboratory, and radiographic
manifestations suggesting a multifactorial etiology. Later
patient reports have described an intracranial process with
chronic inflammation of the dura mater leading to diffuse
thickening and fibrosis of the meninges that can interfere
with normal CNS function.” THCP may involve the cere-
bral parenchyma, cranium, and extracranial soft tissue.® It
is a diagnosis of exclusion, with a broad differential diag-
nosis that includes a variety of spinal*” and cranial infec-
tions*®1% due to multiple organisms, as well as noninfec-
tious etiologies such as neoplasm, vasculitis, rheumatoid
pachymeningitis, sarcoidosis, and chronic cerebral vascu-
lar stasis or accidents.'*° THCP has also been associated
with chronic dialysis,27 undifferentiated connective tissue
disease,'* and hydrocephaly with myocarditis, raising the
question of an autoimmune mechanism linking IHCP with
myocarditis.”®

Unique features in our patient include radiographic evi-
dence of a mass effect in the absence of structural lesions,
association with PMR, absence of cranial nerve involve-
ment, and rheumatoid nodulelike lesions noted on brain
and lung biopsies in the absence of rheumatoid arthritis
(RA) or serological evidence of rheumatoid factor and
antinuclear antibodies. Rheumatoid nodules of the brain
and leptomeninges are a rare finding and have only been
reported in patients with deforming RA?® or nondeform-
ing RA.*" Brain involvement is generally recognized his-
tologically by the formation of rheumatoid nodules.?'?

Cheng and colleagues® reported the clinical, labora-
tory, radiographic, and pathological features of 37 patients
diagnosed with THCP during an 8-year period and found
that the most common etiologies were sarcoidosis (31%)
and metastatic adenocarcinoma (25%). The specific etiol-
ogy remained undetermined in 44% of patients in their
series. Their study indicated that MRI is the preferred
neuroimaging modality, that a biopsy of an enhancing le-
sion is likely diagnostic, and that a posterior fossa or pte-
rional approach gives the greatest diagnostic yield. Ma-
melak et al® reported 3 patients with IHCP and noted that
headache and cranial nerve findings were the most com-
mon symptoms occurring in 100% and 78% of patients
respectively. Masson et al'> reported 7 patients with IHCP
whose primary clinical findings were headache, ataxia, and
cranial nerve palsies. Their CSF analysis revealed variable
inflammatory changes without evidence of microorgan-
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isms or malignancy. Histological examination of the lep-
tomeninges in 5 patients revealed a cellular infiltrate of
polymorphic cells without epithelioid granuloma. Four of
these patients responded to corticosteroid therapy. A
study' of 49 patients with IHCP followed for 12 years
found that in 15% of patients an etiology, usually malig-
nancy, was eventually identified. The most useful empiric
therapy in this group was also corticosteroids. In general,
an initial clinical response to corticosteroid therapy is ex-
pected to occur in as many as 50% of patients,’ despite
subsequent progression of the disease.” Combination
therapy with corticosteroid and cyclophosphamide has
been used successfully when Wegener’s granulomatosis
was the etiology of IHCP.!” Spontaneous resolution has
also been reported™ but is not the usual course.

We believe this patient illustrates the first reported as-
sociation between THCP and PMR with evidence of mass
effect and rheumatoid nodulelike lesions in the CNS in the
absence of RA, rheumatoid factor, or antinuclear antibod-
ies. High-dose corticosteroid therapy reversed her focal
neurological symptoms and led to resolution of the mass
effect. Although patients with AD may develop focal find-
ings as part of the natural progression of the disease, ad-
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Fig 5. (A) Section of brain with overlying leptomeninges that
are markedly thickened and fibrotic. Multiple granulomas with
chronic inflammatory infiltrate and focal areas of necrosis are
seen. No microorganisms were identified with special stains (H&E,
original magnification x 40 before 88% reduction). (B) Medium-
power magnification confirms leptomeningeal thickening with
prominent chronic inflammation and scattered giant cells. Under-
lying brain reveals marked reactive changes (H&E, original magni-
fication X 100 before 88% reduction). (C) High-power view of
the granuloma illustrates necrosis in the center of the granuloma
(lower left corner), with palisading epithelioid histiocytes and lym-
phocytes. Asingle, large multinucleated giant cell is seen in the left
upper corner (H&E, original magnification x 400 before 58%
reduction).

ditional pathological processes such as vascular, infec-
tious, neoplastic, and, as in this patient, inflammatory
diseases can be expected to develop in some of these pa-
tients. Clinicians need to remain alert to the development
of focal or atypical features in patients with dementia.
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