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DESCRIPTION

Hypertrophic  Pachymeningitis (HP) is a rare,
inflammatory disorder characterized by diffuse or localized
thickening of the dura mater, the outermost meningeal layer
surrounding the brain and spinal cord. This condition presents a
significant diagnostic and therapeutic challenge due to its
heterogeneous clinical manifestations, diverse etiologies, and
overlapping radiological features with other central nervous
system disorders. Historically, HP was considered idiopathic in
many cases; however, recent advances in immunology,
neuroimaging, and histopathology have elucidated autoimmune,
infectious, and neoplastic mechanisms underlying this disease.
Understanding  hypertrophic  pachymeningitis requires a
multidisciplinary approach that combines clinical vigilance,
radiological expertise, laboratory investigation, and sometimes
surgical intervention for definitive diagnosis.

chronic

The clinical presentation of HP is notoriously variable. Patients
may develop chronic headaches, cranial neuropathies, ataxia,
seizures, or visual disturbances, depending on the location and
extent of dural thickening. Unlike many neurological
conditions, HP often presents insidiously, with symptoms
evolving over months or even vyears, complicating early
recognition. The rarity of the disease, combined with its
nonspecific symptoms, frequently leads to delayed diagnosis or
misdiagnosis, emphasizing the need for heightened awareness
among clinicians.

Hypertrophic  pachymeningitis is broadly categorized as
idiopathic or  secondary. Idiopathic Hypertrophic
Pachymeningitis (IHP) accounts for a substantial proportion of
cases, where no underlying cause can be identified despite
exhaustive evaluation. In contrast, secondary HP arises due to a
range of systemic or localized conditions, including autoimmune
disorders (such as granulomatosis with polyangiitis or 1gG4-
related disease), chronic infections (tuberculosis, syphilis, fungal
infections), and neoplastic infiltration (lymphoma or meningeal
metastases). The recognition of IgG4-related HP has been a
significant advancement in recent years, highlighting the role of
aberrant immune responses in dural inflammation and fibrosis.

Histopathologically, HP is characterized by dense fibrotic
thickening, infiltration of inflammatory cells, and variable
vascular proliferation within the dura. These features often
correlate with the clinical course, radiological findings, and
response to therapy. Idiopathic cases typically demonstrate
lymphoplasmacytic infiltrates with occasional eosinophils,
whereas  secondary may granulomatous
inflammation, necrosis, or tumor infiltration. This histological
diversity reinforces the importance of tissue biopsy in ambiguous
or refractory cases to guide treatment strategies.

cases show

The symptomatology of hypertrophic pachymeningitis is closely
linked to the anatomical distribution of dural thickening.
Cranial HP commonly presents with persistent headaches, often
localized to the occipital or frontal regions, and cranial
neuropathies such as visual impairment, hearing loss, or facial
numbness. Spinal HP, though less frequent, manifests as
progressive myelopathy, radiculopathy, or limb weakness due to
compression of spinal nerves. Systemic symptoms, including
fever, malaise, or weight loss, may accompany secondary HP,
particularly when infectious or autoimmune etiologies are
involved.

One of the notable challenges in HP is its mimicry of other
neurological disorders. For instance, chronic headaches with
cranial neuropathies may be misattributed to migraine, sinusitis,
or idiopathic intracranial hypertension. Similarly, dural
thickening observed on imaging may resemble meningiomas,
metastatic disease, or chronic subdural hematomas. This
diagnostic ambiguity underscores the need for
comprehensive evaluation using multimodal imaging, laboratory
testing, and sometimes surgical biopsy.

critical

Magnetic Resonance Imaging (MRI) remains the cornerstone for
detecting hypertrophic pachymeningitis. Contrast-enhanced T1-
weighted sequences typically reveal linear or nodular dural
enhancement with variable thickening. MRI also helps delineate
the extent of involvement, detect compressive effects on neural
structures, and identify coexisting parenchymal
Computed Tomography (CT) may provide additional insights,
particularly in cases with calcified dural plaques or bone
involvement. Advanced imaging modalities, such as diffusion-

lesions.
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weighted imaging or Positron Emission Tomography (PET), are
increasingly employed to differentiate HP from neoplastic or
infectious processes.

Laboratory investigations are essential for identifying secondary
causes. Autoimmune serologies, including Anti Neutrophil
Cytoplasmic Antibodies (ANCA) and IgG4 levels, help detect
immune-mediated HP, while infectious workup such as
cerebrospinal fluid analysis, polymerase chain reaction assays,
and serological tests rules out bacterial, viral, or fungal
etiologies. When imaging and laboratory tests are inconclusive,
dural  biopsy definitive  diagnostic  tool.
Histopathology not only confirms the diagnosis but also
provides clues regarding the underlying mechanism, guiding

targeted therapy.

remains the

Treatment of hypertrophic pachymeningitis is multifaceted and

tailored according to etiology and disease

Corticosteroids remain the

severity.
mainstay for idiopathic and
immune-mediated HP, providing anti-inflammatory effects and
often resulting in rapid symptom improvement. However, long-
term steroid therapy carries significant risks, necessitating the
consideration of steroid-sparing agents such as azathioprine,
methotrexate, or mycophenolate mofetil. In IgG4-related HP,
rituximab has demonstrated efficacy, reflecting the underlying
B-cell mediated pathophysiology.

For secondary HP, addressing the primary cause is critical.
Infectious HP requires prolonged antimicrobial therapy, while
neoplastic HP may necessitate surgical debulking, radiotherapy,
or chemotherapy. Surgical intervention is also indicated in cases
of significant mass effect causing neurological compromise.
Despite aggressive treatment, recurrence remains a concern,
particularly in idiopathic or autoimmune forms, highlighting
the need for ongoing monitoring through clinical assessment
and follow-up imaging.

The prognosis of hypertrophic pachymeningitis varies widely
depending on etiology, disease severity, and timeliness of
intervention. Idiopathic cases often respond favorably to
corticosteroids, though relapses are common. Secondary HP

outcomes are closely tied to the management of the underlying
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condition. Delayed diagnosis or inadequate therapy can lead to
irreversible neurological deficits, emphasizing the importance of
early recognition and multidisciplinary management.

Emerging research into the molecular and immunological basis
of HP holds promise for improving diagnosis and treatment.
Studies on cytokine profiles, immune cell subsets, and fibrotic
pathways may provide novel therapeutic targets. Additionally,
advancements in imaging techniques, including high-resolution
MRI and molecular imaging, are likely to enhance early
detection and differentiation from mimicking conditions.
Collaborative registries and longitudinal studies are essential to
better understand disease
protocols, and improve patient outcomes.

progression, refine treatment

CONCLUSION

Hypertrophic pachymeningitis represents a complex frontier in
neurology, where fibrotic and inflammatory processes converge
to challenge conventional diagnostic and therapeutic paradigms.
Its rarity, diverse etiologies, and variable clinical manifestations
necessitate a high index of suspicion and a systematic,
multidisciplinary Advances in
neuroimaging, and targeted therapies have transformed our

approach. immunology,
understanding and management of HP, yet many questions
remain regarding pathogenesis, optimal treatment regimens, and
long-term outcomes.

Ultimately, HP underscores the need for personalized medicine,
where careful evaluation of each patient’s clinical, radiological,
and histopathological profile guides intervention. Continued
research, increased awareness, and collaborative clinical efforts
are critical to mnavigate these fibrotic frontiers, improve
prognosis, and reduce the burden of this enigmatic disorder on
patients and healthcare systems alike. By embracing both the
complexity and the potential for innovation in HP, clinicians
and researchers can transform the landscape of care, offering
hope to patients who navigate this challenging neurological
territory.
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