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Abstract

Masked Mastoiditis; Biopsy

We describe the case history ofa 55-year-old male presenting with gradual onset of bilateral facial nerve paralysis. A radiological
test of CT temporal bone revealed soft tissue thickening in bilateral mastoid air cells and middle ear cavities. Tl weighted
contrast-enhanced MRI revealed thickening and early enhancement of the adjacent dura, indicating active pachymeningitis.
The past middle ear infection appears to cause the above inflammatory findings in the meninges and worsening on the

untreated side. Currently, he is on steroids with some improvement in facial nerve paralysis.

Keywords: Hypertrophic Pachymeningitis; Metastasis; Wegener’s Granulomatosis; Rheumatoid Arthritis; Sarcoidosis;

Abbreviation: ANCA: Anti-Neutrophil Cytoplasmic
Antibody; AAV: Associated Vasculitis; MPO: Myeloperoxidase;
PR3: Proteinase 3; GPA: Granulomatosis with Polyangiitis;
MPA: Microscopic Polyangiitis; EGPA: Eosinophilic
Granulomatosis with Polyangiitis; IMT: Myofibroblastic
Tumor; THS: Tolosa-Hunt Syndrome; CNS: Central Nervous
System.

Introduction

Hypertrophic pachymeningitis is a neuro-inflammatory
condition characterized by the thickening and fibrosis of the
dura mater, leading to the compression of the neural foramen
[1]. The present report describes a partially treated case of a
bilateral middle ear infection presenting with hypertrophic
pachymeningitis.

Case Report

A 55-year-old patient of bilateral chronic suppurative
otitis media complained of persistent ear ache, hearing
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loss and right ear discharge. He had a past history of
mastoidectomy of the right ear. On the examination, he
showed features of bilateral conductive deafness and
bilateral facial nerve palsy (lower motor neuron). Computed
tomography of the temporal bone and contrast-enhanced
magnetic resonance imaging were advised.

The CT scan revealed evidence of right sided
mastoidectomy with opacification of the middle ear cleft
and accumulation of fluid in the mastoidectomy site. There
was periosteal reaction in the adjoining bony margins which
was suggestive of associated osteomyelitis. Both tympanic
membranes were thickened and retracted. The tegmen
tympani were eroded.

Given the associated facial nerve involvement, contrast-
enhanced magnetic resonance imaging was performed
which revealed symmetrical thickening and enhancement
of the dura within the middle cranial fossa adjacent to
the temporal lobes. This finding was consistent with
hypertrophic pachymeningitis. The internal auditory canal
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protocol evaluated the facial and vestibulocochlear nerve,
which appeared normal. At the brainstem level, the facial
nerve nucleus also revealed no significant finding.

Discussion

Hypertrophic pachymeningitis (HP) is characterized by
the thickening and fibrosis of the dura mater. It can result in
diffuse orlocalized thickeningin the form of dural plaques that
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mimicamasslesion. Variousinfectious (syphilis, tuberculosis,
etc) or inflammatory (sarcoidosis, granulomatosis with
polyangiitis, IgG4-related disease, idiopathic) causes are
seen in its background [2]. It is classified as primary or
idiopathic and secondary hypertrophic pachymeningitis.
Causes of secondary hypertrophic pachymeningitis include
infections, dural malignant tumors, metastasis, Wegener’s
granulomatosis, rheumatoid arthritis, sarcoidosis, and
masked mastoiditis (Figures 1-3).

high frequency on the left.

Figure 1: Pure Tone Audiometry shows profound hearing loss on the right and mild sensorineural hearing loss with slope at

Figure 2: Coronal reformatted images of NCCT show thickened tympanic membrane (white arrow), opacified middle ear
cavity (red arrow), and irregular bony erosion of tegmen tympani (yellow arrows).
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Figure 3: T1 post contrast axial (a), coronal (b) and sagittal (c) images show bilateral symmetrical thickening and enhancement
of the dura along the middle cranial fossa in relation to the temporal lobes (yellow arrows).

HP exhibits a diverse clinical presentation depending
on the underlying cause. Initial symptoms are commonly
headache (seen in up to 92% of patients) and cranial nerve
complications. Idiopathic HP is often diagnosed by excluding
alternate causes of pachymeningitis, and confirmed by a
negative biopsy [3]. Cranial nerves Il and VII are affected,
often due to nerve compression or orbital pseudotumor, with
the optic nerve involved frequently, sometimes bilaterally.
The involvement of cranial nerves III, IV, and VI can cause
diplopia and painful eye movements. Other neurological
manifestations encompass intracranial hypertension,
seizures, cerebral venous thrombosis, hearing loss, and gait
ataxia. HP shows a variable clinical presentation depending
on the location of the lesion and dural thickness on imaging.
The parenchymal manifestations of HP include seizures,
hemiparesis, tremors, cognitive impairment, and localized
brain edema with a “pseudo tumor” presentation [4]. HP can
rarely cause spinal cord compression.

IgG4-RD is a systemic fibro inflammatory condition
capable of affecting various organs, with the lacrimal and
salivary glands, pancreas, biliary tree, and the retroperitoneal
space being most commonly affected [5-7]. In cases of HP
previously considered idiopathic, a substantial portion
can be attributed to IgG4-related disease and MPO-ANCA-
associated vasculitis localized to the central nervous system.
The definite diagnosis, however, requires a biopsy and a
histological examination. Interestingly, these cases often
lack systemic involvement in their clinical presentation, but
analyses reveal elevated levels of [gG4 and MPO-ANCA [8].

The meningovascular form of syphilis may also manifest
as HP. To exclude this particular presentation of syphilis,
serologic evaluation is crucial [2]. In complicated cases of
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bacterial meningitis or otitis media, the meninges can get
involved, leading to HP in the dura adjacent to the infected
site. A previous report also showed the development of
hypertrophic pachymeningitis secondary to otitis media.
It seems that the chronic inflammatory process can lead
to changes in the adjacent meninges with can eventually
become diffuse [9]. HP and leptomeningitis are both linked
to tuberculosis, typically presenting alongside cognitive
behavioral disorders and systemic symptoms. While
conventional CSF analysis can aid the diagnosis, advanced
techniques like PCR are much more sensitive [10]. Fungal
meningitis causes dural thickening with features akin to
those seen in other causes of HP, with Aspergillus Flavus
being a prominently associated pathogen [11].

Anti-neutrophil  cytoplasmic  antibody = (ANCA)-
associated vasculitis (AAV) is a rare necrotizing vasculitis. It
has few or no immune deposits and primarily involves small
vessels associated with ANCA specific for myeloperoxidase
(MPO) or proteinase 3 (PR3). AAV of the small vessels
includes granulomatosis with polyangiitis (GPA), microscopic
polyangiitis (MPA), and eosinophilic granulomatosis with
polyangiitis (EGPA). AAV has also been demonstrated to
cause HP [12]. Older male diabetic or immunocompromised
patients candevelop skull base osteomyelitisasa consequence
of malignant external otitis media. Pseudomonas Aeruginosa
is typically the causative agent. Infected PNS or dental caries
may also lead to the spread of infection to the skull base. In
rare instances, it can be hematogenously transmitted [12].

The majorities of cases of HP are idiopathic and exhibit
an excellent response to steroids. In most instances, patients
undergoing steroid therapy demonstrate early improvement
and a positive clinical response without the need for
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additional drugs. In cases where there is no response to
steroids or when high doses of corticosteroids are necessary,
immunomodulators, like methotrexate or azathioprine, can
be used [13]. Certain authors propose that inflammatory
myofibroblastic tumor (IMT), Tolosa-Hunt syndrome
(THS), and idiopathic HCP could represent a wide range
of manifestations within the spectrum of inflammatory
disorders. These conditions can exhibit diverse locations
but share comparable clinicopathological and radiological
findings [14].

A review of the literature shows most pachymeningitis
present diffusely, and pachymeningitis due to mastoiditis
is one of the rare manifestations with few cases reported.
Our patient, had undergone treatment for CSOM, was still
suppurating and showed features of secondary hypertrophic
pachymeningitis which we speculate resulted from the
adjoininginfective process. Meningeal biopsy for conventional
pathological analysis and immunohistochemistry with
lymphocyte markers, macrophages, and IgG4 markers are
imperative to establish the exact diagnosis. However, our
patient was unwilling for any further surgical intervention.
Currently, he is on steroids with some improvement in facial
nerve paralysis.

Conclusion

This case highlights the associated finding of localized
hypertrophic pachymeningitis seen in contrast-enhanced
magnetic resonance imaging in a patient having chronic
suppurative otitis media with recurring facial nerve paralysis.
Previous history of mastoidectomy and imaging findings of
persistent inflammation, led to the diagnosis of hypertrophic
pachymeningitis associated with CSOM.

Learning points -

1. Localised bilateral symmetrical pachymeningitis is arare
complication of chronic otitis media and mastoiditis.

2. Diagnostic imaging, including CT and CE-MRI, is
essential for identifying the inflammatory changes in the
meninges associated with HP.

3. Causes of HP include infectious and inflammatory
conditions like syphilis, TB, 1gG4-RD, ANCA-AV, fungal
meningitis, etc.

4. Steroid therapy is often effective in treating HP; however,
refractory cases may require immunomodulators like
methotrexate or azathioprine.

MCQs

1. Which of the following layers are involved in
pachymeningitis?

a. Dura matter + Pia matter
Pia matter + Arachnoid

c. Dura matter + Arachnoid
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d. Dura matter only
Answer key - d

2. Which of the following is not a potential etiological factor
for secondary pachymeningitis?

Viral infection

Rheumatoid arthritis

Primary brain tumor

Meningiomas

IS

Answer key - ¢

3.  Which imaging modality is commonly used to diagnose

pachymeningitis?
a. CT
b. MRI
c. USG
d. X-Ray

Answer key - b

4. Whatis the characteristic radiological finding associated
with pachymeningitis?

Enlarged ventricles

Diffuse cortical atrophy

Thickened dura matter

Focal white matter lesions

a0 o

Answer key - ¢
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