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Background: ANCA-associated vasculitis (AAV) is an immune-mediated multi-system disease. It can present with neurological 
involvement as its predominant manifestation. We report a case of AAV with predominant peripheral and central nervous system 
involvement.
Case Presentation: A 62-year-old male presented with fever and asymmetric weakness and pain in the lower limbs. 
Electrophysiological studies revealed asymmetric axonal damage in both lower limbs. During hospitalization, he developed acute 
bulbar palsy. Brain MRI confirmed bilateral basal ganglia infarction. Ancillary tests indicated involvement of the lungs, kidneys, and 
hematological systems, along with positive MPO-ANCA (p-ANCA), confirming the diagnosis of AAV. His symptoms gradually 
improved following treatment with glucocorticoids and immunosuppressants. At the 6-month follow-up, his symptoms were largely 
resolved.
Conclusion: The presence of asymmetric axonal neuropathy or atypical non-atherosclerotic cerebral infarction, particularly when 
accompanied by multisystem involvement, should raise suspicion for AAV. Early diagnosis and prompt treatment significantly improve 
patient outcomes.
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Introduction
ANCA-associated vasculitis (AAV) is a necrotizing vasculitis characterized by few or no immune deposits, affecting 
small-to-medium vessels, and capable of affecting almost any organ.1 AAV encompasses three distinct entities: 
microscopic polyangiitis (MPA), granulomatosis with polyangiitis (GPA), and eosinophilic granulomatosis with 
polyangiitis (EGPA). The pathogenesis of AAV involves antibodies against two principal antigenic targets: leukocyte 
proteinase 3 (PR3-ANCA) and myeloperoxidase (MPO-ANCA). A recent ultrastructural study demonstrated the 
importance of neutrophils in the early pathophysiology of MPA.2 Another ultrastructural study in EGPA visualized 
the behavior of eosinophils and demonstrated tissue damage mediated by both extravascular and intravascular 
eosinophils.3

Peripheral nerve involvement is common in AAV and typically manifests as asymmetric axonal neuropathy, most 
frequently in patients with EGPA (60–70%), followed by MPA (20–50%) and GPA (15–50%).4 Central nervous system 
involvement is rare in AAV, occurring in approximately 1.6–15% of cases, with no significant predisposition for any 
particular type of vasculitis.4–6 The clinical manifestations are heterogeneous, and presentation as acute cerebral 
infarction is notably rare. The patients presenting predominantly with peripheral and central nervous system involvement 
are exceedingly rare. Herein, we report a case of AAV with predominant peripheral and central nervous system 
involvement.
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Case Presentation
A 62-year-old male presented with 20-day histories of fever and bilateral lower limb weakness, and 15-day histories of 
bilateral lower limb edema and pain, under suspicion of Guillain-Barré syndrome (GBS). 20 days prior to admission, he 
developed fever (approximately 37.5°C), cough, productive sputum, and bilateral lower limb weakness (maintaining 
independent ambulation). No significant improvement was observed following antibiotic treatment. 15 days prior to 
admission, he developed bilateral lower limb edema and severe pain in the posterior calf muscles. Chest CT at a local 
hospital revealed bronchiectasis with bilateral pulmonary inflammation and minimal pericardial effusion. Following 
treatment for suspected pneumonia and cardiac insufficiency, the edema partially resolved. However, he experienced 
persistent fever with progressive worsening of lower limb weakness and pain, particularly in the left limb manifesting as: 
(1) inability to ambulate independently; (2) intolerable pain triggering episodes of crying. Nerve conduction studies 
demonstrated axonal damage in bilateral femoral, tibial, common peroneal, superficial peroneal, and sural nerves (more 
pronounced on the left). Additionally, needle electromyography revealed neurogenic changes in the vastus medialis, 
tibialis anterior, and gastrocnemius muscles bilaterally. His medical history included bronchiectasis for 40 years, diabetes 
mellitus for 15 years, and rheumatoid arthritis for 10 years, with no history of asthma or nasal involvement. Clinical 
examination revealed weakness in both lower extremities (4/5 on the modified Research Council (MRC) scale on the 
right, 4-/5 on the left), hypoalgesia below both ankles, and impaired vibration sense and kinesthesia in the left foot. 
Cerebrospinal fluid (CSF) analysis showed normal routine and biochemical parameters. Blood routine examination 
revealed leukocytosis (11.04 × 109/L), neutrophilia (8.74 × 109/L), mild anemia (hemoglobin 120 g/L, N: 130~175), and 
a normal eosinophil count (0.06 × 109/L). Elevated plasma free hemoglobin (99.3 mg/L, N <40) suggesting intravascular 
hemolysis. Urinalysis showed proteinuria (1+) and hematuria (3+), with elevated 24-hour urinary protein excretion of 
1.85 g/24h (N <0.20). Blood biochemistry demonstrated hypoalbuminemia (24.6 g/L), fasting hyperglycemia 
(7.38 mmol/L) and elevated HbA1c (8.30%). Autoimmune serology revealed: positive rheumatoid factor (474 IU/mL, 
N <18), positive anti-CCP antibody (474 U/mL, N <25), positive myeloperoxidase (MPO-ANCA) (98.68 AU/mL, 
N <20), positive perinuclear (p-ANCA) (1:32, N <1:10), negative proteinase 3 (PR3-ANCA) and cytoplasmic (c-ANCA). 
Additionally, all three laboratory parameters were markedly elevated: erythrocyte sedimentation rate (ESR) 93 mm/h, 
C-reactive protein (CRP) 224.00 mg/L, and D-dimer 5169 ug/L (N <232). Serological testing revealed no abnormalities 
in: antinuclear antibody (ANA), anticardiolipin antibody, anti-glomerular basement membrane antibody, hepatitis B/C, 
HIV, syphilis, tumor markers, folate, and vitamin B12 levels.

On day 7 of admission, the patient developed headache and dysphagia. Brain MRI demonstrated multifocal 
abnormalities in the bilateral putamina (hypointensity on T1-weighted images, hyperintensity on T2-weighted images, 
and hyperintensity on both FLAIR and DWI sequences) (Figure 1). These findings collectively suggested acute cerebral 
infarction due to cerebral small vessel disease secondary to ANCA-associated vasculitis (AAV).

The patient was diagnosed with AAV involving both peripheral and central nervous systems. Treatment with 
glucocorticoids, cyclophosphamide, and mycophenolate mofetil resulted in: resolution of fever, improvement in limb 
weakness/pain and dysphagia. Following discharge, maintenance immunosuppression with glucocorticoids and myco
phenolate mofetil was continued. At 6-month follow-up, the patient achieved: independent ambulation, near-complete 
resolution of limb pain and dysphagia.

Discussion
Classic Guillain-Barré syndrome (GBS) typically presents as a post-infectious, symmetrical polyneuropathy, which may 
be accompanied by muscle pain. The patient primarily presented with a painful asymmetric axonal polyneuropathy 
predominantly affecting both lower limbs, accompanied by persistent fever. While atypical GBS variants may demon
strate similar manifestations, differentiation from other infectious or inflammatory peripheral neuropathies is essential. 
He exhibited multisystem involvement (lungs, kidneys, and hematological systems) without cerebrospinal fluid inflam
matory changes. Serologic screening revealed positive MPO-ANCA (p-ANCA). Based on the clinical signs and ancillary 
test results, he fulfilled the 2022 American College of Rheumatology/European Alliance of Associations for 
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Rheumatology (ACR/EULAR) classification criteria for MPA.7–9 He was diagnosed with AAV involving the peripheral 
nervous system.

Peripheral nervous involvement is common in AAV and may serve as the initial manifestation of the disease. 
Reported frequencies of peripheral neuropathy in AAV range from 10% to 80%, with higher rates observed in 
eosinophilic granulomatosis with polyangiitis (EGPA) (60–70%) and microscopic polyangiitis (MPA) (20–50%).4–6,10 

The pathophysiological mechanism of peripheral nerve involvement in AAV involves inflammatory vasculitis affecting 
the epineurial or perineurial vessels, leading to ischemic axonal degeneration. This process is accompanied by destruction 
of the vascular layers and/or obstruction of the lumen.11 Peripheral nerve involvement in AAV is similar to other 
vasculitic neuropathies, typically presenting with the acute-to-subacute onset of painful sensory or sensorimotor neuro
pathy that is generally more pronounced in the lower limbs. Electrophysiological studies typically reveal patchy or 
multifocal axonal degeneration involving sensory and motor nerves. Asymmetric, non-length-dependent axonal neuro
pathy is highly suggestive of vasculitis.12

During hospitalization, the patient developed acute bulbar palsy and headache. MRI revealed acute bilateral basal 
ganglia lesions, leading to a diagnosis of acute cerebral infarction secondary to AAV. AAV should be suspected in 
multifocal cerebral infarcts from small-medium vessel vasculitis. Given AAV’s dual risks of infarction and hemorrhage, 
intravenous thrombolysis or antithrombotic therapy requires rigorous bleeding risk assessment.

Figure 1 Brain MRI demonstrating multifocal abnormalities in the bilateral putamina. (A) hypointensity on T1-weighted images; (B) hyperintensity on T2-weighted images; 
(C) hyperintensity on FLAIR sequences; (D) hyperintensity on DWI sequences.
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Central nervous system (CNS) involvement is rare in AAV, occurring in approximately 1.6–15% of cases, with no 
significant predisposition to any particular type of vasculitis.4–6 Furthermore, various factors such as involvement of other 
organ systems, drug-related adverse events, infections, and comorbidities can mimic CNS involvement in patients with 
AAV. After ruling out these mimicking conditions, a 2025 study reported that the frequency of true CNS involvement in 
AAV was only 1.6%.6 Patients presenting predominantly with peripheral and central nervous system involvement are 
exceedingly rare. In contrast to the characteristic patterns of peripheral nervous involvement in AAV, CNS involvement in 
AAV is heterogeneous, including ischemic/hemorrhagic strokes, hypertrophic pachymeningitis, pituitary dysfunction, and 
posterior reversible encephalopathy syndrome.5 The pathophysiological mechanism of CNS involvement in AAV encom
passes two principal processes: necrotizing inflammation of small-to-medium vessels and granulomatous inflammation. In 
general, dural or pituitary lesions are mainly attributed to granulomatous inflammation, while parenchyma pathologies are 
mediated by vasculitis. It is noteworthy that MPA does not feature granulomatous inflammation.

Active AAV is characterized by elevated ESR and CRP, and is often associated with a hypercoagulable state.1 In this 
patient, significantly elevated laboratory markers strongly support the diagnosis. The markedly increased D-dimer and 
plasma free hemoglobin levels suggest intravascular hemolysis due to microthrombosis. We speculate that microvascular 
thrombosis may also constitute a key pathophysiological mechanism underlying his central and peripheral nerve damage.

Differential diagnoses include diabetic peripheral neuropathy and rheumatoid vasculitis. The patient presented with 
acute asymmetric polyneuropathy, and both the clinical manifestations and electromyography findings were inconsistent 
with diabetic asymmetric peripheral neuropathy (encompassing diabetic radiculopathy, mononeuropathy, and cranial 
neuropathy).13 The patient presented with no joint pain or swelling at the time of evaluation; therefore, the neurological 
manifestations were not attributed to rheumatoid vasculitis. A previous study indicated that ANCA-associated vasculitis 
may develop during the disease course in some patients with rheumatoid arthritis; however, the relationship between 
these two conditions requires further elucidation.14

The study has several limitations. The main limitation is the lack of pathological data confirming neurological and 
renal involvement. Other limitations include the incomplete evaluation of other stroke etiologies, particularly the lack of 
magnetic resonance angiography and high-resolution vessel wall MRI, as well as the speculative discussion regarding 
microvascular thrombosis.

Conclusion
AAV can present with neurological involvement as its primary manifestation. Although AAV with predominant involve
ment of both the peripheral and central nervous systems is exceedingly rare, clinicians should consider a diagnosis of AAV 
when a patient presents with asymmetric axonal neuropathy or atypical non-atherosclerotic cerebral infarction. Systematic 
evaluation for multisystem involvement and early autoantibody testing in such patients facilitate diagnosis and treatment.
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