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Headache, chest pain, and multiplex cranial neuropathy
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Case report

A 58-year-old man with unremarkable past medical histo-
ry presented with severe episodic right-side periocular
pain radiating to the frontal-temporal-parietal region, as-
sociated with unstable diplopia in the horizontal gaze. The
clinical examination showed partial palsy of the right
third cranial nerve sparing the intrinsic function.
Prednisone 50 mg daily for 2 weeks was prescribed with
sudden relief of pain and recovery of diplopia. Fifteen
days after prednisone withdrawal, headache and diplopia
caused by right sixth cranial nerve palsy reappeared.
Intravenous methylprednisolone (1 g daily for 3 days)
was given with transient full recovery. Two weeks later,
the patient was readmitted due to recurrent severe head-
ache and started prednisone 75 mg daily. Nevertheless, he
developed diffuse chronic headache, bilateral sixth and
partial left third cranial nerve palsy, right-side Claude-
Bernand-Horner syndrome, dysphagia and dysphonia, in-
tense chest pain, and gait unsteadiness with the need of a
wheelchair. Early edema of the optic nerve was seen at the
ophthalmological exam.

Diagnostic exams

Brain magnetic resonance imaging (MRI) performed at the
onset of symptoms revealed mild dural thickening overlying
the apex of the petrous bone and clivus on the right side
(Fig. 1). Hematological exams were negative except for a mild
increase of perinuclear antineutrophil cytoplasmic (p-ANCA;
8 U/ml; normal value < 5); antibodies and positive antinucleus
(1:320); and antismooth muscle (1:160) antibodies. All turned
negative after the first trial of oral prednisone and remained
negative over the entire follow-up period. Serum angiotensin-
converting enzyme and chitotriosidase were negative. Serum
immunoglobulin, IgG4, and light/heavy chain values in serum
and urine were normal. Peripheral cell flow cytometry, includ-
ing CD19, CD20, CD27, CD38, was negative. Urinary sedi-
ment was negative. Cerebrospinal fluid (CSF) analysis
disclosed increased proteins (359 mg/dl; normal value < 45)
and cells (134/mm3 mature lymphocytes; normal value < 4)
and presence of oligoclonal bands. Antibodies against neuro-
tropic viruses (HSV 1–2 and 6–7, VZV, EBV, CMV, adeno-
virus, parechovirus, parvovirus), Borrelia burgdorferi, and
mycoplasma, and screening for fungi were negative in serum
and CSF. Serology for syphilis and quantiFERON (interferon-
gamma release assays for Mycobacterium tuberculosis) were
negative. Biopsies of the right temporal artery and of the nasal
mucosae were negative.

Follow-up brain and spinal cord MRI at 3 months after
the onset, while the clinical picture was worsening,
showed meningeal thickening with intense gadolinium en-
hancement that extended to the midthoracic level, causing
the narrowing of the spinal canal and mild cervical mye-
lopathy (Fig. 1). Total body computed tomography (CT)
scan did not show parenchymal organ lesions or vertebral
bone fractures, and confirmed the diffuse meningeal
thickening with intense contrast enhancement. Positron
emission tomography with fluorodeoxyglucose (FDG-
PET) displayed intense hypermetabolism surrounding
brain and spinal cord. Brain angio-CT was negative.
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There was no nasal or oral inflammation at otolaryngolo-
gy visit.

Meningeal biopsy was performed at the upper thoracic lev-
el. Histological examination revealed necrotizing, noncaseous
granulomas with giant cells, histiocytes, mature lymphocytes,
scattered eosinophils, and focal angiitis (Fig. 2). There was no
evidence of IgG4-positive plasma cells, storiform fibrosis, and
obliterative phlebitis which are hallmarks of IgG4-related hy-
pertrophic pachymeningitis [1].

Treatment and outcome

Rituximab (375 mg/m2) was administered once a week for
4 weeks. During the first month after the end of treatment,
headache and chest pain intensity decreased and the patients
reduced the use of steroid and analgesics. Thereafter, he
showed the progressive recovery of cranial nerve functions.

At 2-year follow-up, there was no clinical evidence of cranial
neuropathy except for mild Claude-Bernand-Horner syn-
drome. The patient complained of mild chest pain but could
recover all daily activities. Follow-up brain and spinal cord
MRI performed at 3 and 12 months were unchanged.

Discussion

Headache associated with multiplex neuropathy of the cranial
nerves is a challenging clinical picture [2] in which the diag-
nostic workup should be aggressive to address disease-
modifying therapies. Our patient showed a life-threatening
progression reflecting the impairment of cranial nerves, cervi-
cal spinal cord, and thoracic roots embedded in the meningeal
thickness.

Early brain MRI and temporal artery biopsy ruled out
Tolosa-Hunt syndrome and temporal arteritis [2]. Follow-up

Fig. 1 Magnetic resonance imaging (MRI) at the onset of symptoms (a–
c) and 3 months later (d–m). Axial and coronal T1-weighted-images (wi)
with gadolinium showed mild linear dural thickening along the apex of
the petrous bone, the clivus on the right side (arrows in a) and the right
tentorium (arrows in b). Note also the tiny hypointensity (arrow in c) in
axial T2 wi along the right tentorium. At 3 months, follow-up brain and
spinal cord MRI findings were consistent with the clinical deterioration:
axial and coronal T1 wi with gadolinium (d, e) demonstrated a marked
pachymeningeal with gadolinium enhancement overlying the entire

clivus and the tentorium on the right side, while the tentorial dural
thickening on the right side appeared strongly hypointense in T2 wi
(arrows in f) indicating fibrotic reaction. Pachymeningitis involved also
the basicranium at the level of the medulla oblongata (h). Cranial nerve
canals involvement was evident in axial T1 wi with gadolinium (arrows
and arrows-head in i–l). The dural thickening extended throughout the
cervical spine and was more marked at C7-T1 level as seen in sagittal (g)
and axial T1 wi with fat suppression and gadolinium (m)
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MRI demonstrated the diffuse pachymeningitis that FDG-
PET suggested to be inflammatory or infiltrative.
Hematological exam, total body CT scan, and nasal mucosae
biopsy findings did not support the hypotheses of IgG4-
related disease [1], sarcoidosis [3], and granulomatosis with
polyangiitis, formerly known asWegener’s granulomatosis [4,
5]. This latter is diagnosed based on the following classifica-
tion criteria: painful or painless oral ulcers or purulent or
bloody nasal discharge (nasal or oral inflammation); pulmo-
nary nodules, fixed pulmonary infiltrates or pulmonary cavi-
ties (abnormal chest radiograph); microscopic hematuria with
or without red cell casts (abnormal urinary sediment); and
biopsy of an artery or perivascular area showing granuloma-
tous inflammation (granulomatous inflammation). The pres-
ence of two or more of these four criteria yields a diagnostic
sensitivity of 88% and a specificity of 92% [6]. Our patient did
not meet the diagnosis that in few cases has been described to
include hypertrophic pachymeningitis among the clinical fea-
tures [7, 8]. On the other hand, the presence of isolated p-
ANCA has been reported in some patients with idiopathic
hypertrophic pachymeningitis [9, 10].

Infectious diseases were ruled out and negative
quantiFERON, along with the lack of parenchymal lesions,
made tuberculosis unlikely [11]. The analysis of the CSF re-
vealed a high level of protein that, along with the high count of
mature lymphocytes, was likely associated with the severe
meningeal inflammation. However, impaired CSF dynamics
due to the cervical spine stenosis could have contributed to the
high protein level. Meningeal biopsy was determinant to re-
veal the pathogenesis of the pachymeningitis and rule out
lymphoma and IgG4-related forms. The unchanged meninge-
al thickness at follow-up MRI suggested that nerve and root

impairment was likely caused by inflammatory changes rather
than structural derangement that early treatment could
prevent.

Hypertrophic pachimeningitis is a rare condition.
Differently from what reported in recent case series [12], in
our patient, rituximab treatment successfully changed the
course of the diseases leading to a full recovery at 2 years.
Similarly, a good response was obtained with cyclophospha-
mide [13] or methotrexate [14] suggesting that idiopathic hy-
pertrophic pachimeningitis deserves aggressive immunosup-
pressive therapy.
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