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 Abstract
Background: Isolated Central Nervous System (CNS) involvement in Granulomatosis with Polyangiitis 
(GPA) is rare. There are limited accounts of such a presentation in the literature. 

Case presentation: A 61-year-old gentleman presented with right upper limb and lower limb weakness, 
slurred speech and confusion following two instances of mechanical falls while at home. A cerebrovascular 
event was suspected. He underwent Computed Tomography (CT) brain and Magnetic Resonance Imaging 
(MRI) brain which demonstrated leptomeningeal thickening of left frontal region with vasogenic oedema. 
The differential diagnosis included malignancy, infection and contusion. He initially commenced on 
Dexamethasone 8 mg, Keppra 250 mg and a combination of Ceftriaxone, Linezolid, Metronidazole to treat 
vasogenic edema and possible infectious cerebritis, respectively. His vasculitis screen demonstrated a 
positive p-ANCA, positive for high titer PR3-ANCA. He was diagnosed with cerebral vasculitis secondary to 
GPA and commenced on immunosuppressant treatment.

Conclusion: GPA with isolated CNS involvement can mimic the presentations of acute stroke, cerebritis, 
malignancy, and traumatic brain injury due to ambiguous symptoms. In the absence of other symptoms of 
GPA, isolated cerebral vasculitis often leads to delayed presentation, diagnosis, and treatment of this rare 
disease.
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Case Report

Introduction

 Granulomatosis with Polyangiitis (GPA) is a rare systemic autoimmune disease, with an incidence 
rate of 0.4-11.9 cases per 1 million person-years P1]. GPA tends to be characterized by necrotizing and 
granulomatous inflammation of small and medium sized vessels at biopsy, with a propensity to affect the 
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upper airway, pulmonary and renal organs [1]. Notwithstanding this, less common manifestations of GPA 
include the Central Nervous System (CNS), gastrointestinal tract, and breast parenchyma [2], rendering 
diagnosis often challenging to the clinician which leads to later diagnosis and initiation of the appropriate 
management. GPA is strongly associated with ANCA and PR3-ANCA positivity [1]. However, the ANCA po-
sitivity alone is not sufficient to diagnose this type of vasculitis [3]. Herein, we report a case of GPA with 
an uncommon initial presentation of perinuclear-ANCA (p-ANCA) and Proteinase 3 (PR3) positive isolated 
cerebral vasculitis.

Case Report

 A 61-year-old gentleman with no previous medical background was presented to Emergency De-
partment (ED) following an unwitnessed collapse on two separate occasions in a 7-day period, with the 
second fall leading to a head injury due to loss of consciousness. He had associated right upper limb and 
lower limb weakness, mixed aphasia, with poor recollection of the events, however his presentation was 
delayed. He also has ongoing intermittent epistaxis and did not report any history of headaches. He was 
self-medicated with 600 mg of Aspirin after the collapse and did not seek medical attention until after 2 
days later, when there was no improvement in his symptoms. He was an active smoker of a pack a day and 
he consumed an average of 10 units of alcohol a day.

 On review in the ED, his Glasgow Coma Scale (GCS) was 15/15, however he demonstrated right up-
per and lower limb weakness (recorded as 3.5 out of 5 by the reviewing doctor), marked slurring of speech, 
as well as ecchymosis to upper lip at the trauma site. This gentleman had no recollection of precipitating 
events, however fortunately he had no signs of major head trauma or cranial fracture. On admission he un-
derwent Computed Tomography (CT) of the brain with contrast which demonstrated thickening of the cor-
tex in the left frontal region, with associated vasogenic edema and enhancement extending into the sulci, 
with local mass effect but no evidence of intracranial hemorrhage or ischemia nor herniation (Figure 1). 
There was mucosal opacification of left ethmoid and maxillary paranasal sinuses with slight nasal septum 
deviation to the right on CT brain consistent with the history of epistaxis.

 He commenced on Dexamethasone 8mg orally (PO) and Keppra 250mg. A subsequent magnetic 
resonance imaging (MRI) of the brain demonstrated vasogenic oedema and abnormal leptomeningeal en-
hancement in left frontal lobe with evidence of subarachnoid blood (Figure 2).

 At this time, the clinical and radiological differentials included infectious meningitis (with under-
lying evolving cerebritis), neoplastic process, or left frontal post-traumatic Subarachnoid Haemorrhage 
(SAH) with an underlying contusion, albeit less likely. A CT of the thorax, abdomen and pelvis was per-
formed to determine whether there was a primary source for the indeterminant left frontal lobe lesion. 
This investigation yielded no causative pathology. He subsequently commenced on Ceftriaxone 2 g Intrave-
nously (IV), Linezolid 600 mg IV, and Metronidazole 500 mg IV. This case was discussed at this time with 
the local neurosurgical services who recommended a repeat MRI brain performed a week after the initial 
presentation.
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Figure 1: CT Brain with contrast demonstrated thickening of the cortex in the left frontoparietal region, with associated va-
sogenic edema and enhancement extending into the sulci, with localised mass effect but no herniation.

Figure 2: (A) MRI brain demonstrated vasogenic oedema and abnormal leptomeningeal enhancement in left frontal lobe 
with evidence of subarachnoid blood; (B) MRI brain one week later demonstrated ongoing vasogenic oedema, with interval 
decrease in leptomeningeal enhancement and stable leptomeningeal hemosiderin deposits, with no frank subarachnoid hae-
morrhage; (C) MRI brain on treatment demonstrating resolution of leptomeningeal thickening and vasogenic edema.

 Clinically, the patient remained stable, with some improvement with time. A lumbar puncture was 
performed which provided clear cerebrospinal fluid with no leukocytes detected. The MRI brain was repea-
ted a week later, which demonstrated ongoing vasogenic oedema, with interval decrease in leptomeningeal 
enhancement and stable leptomeningeal hemosiderin deposits, with no frank SAH.

 At this time, it was felt that there was limited premise in support of an infective, neoplastic, or trau-
matic cause for these symptoms, making an inflammatory cause the most likely etiology. Thereafter, rheu-
matology and otolaryngology consultations were sought, and subsequent vasculitis screen elicited a posi-
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tive p-ANCA and an elevated proteinase-3 (PR-3) of 105 relative units/ml. On closer questioning the patient 
admitted to a 3-month history of dry crusting of his nose. He commenced on methylprednisolone IV for 
three days, before being commenced on prednisolone 60 mg PO initially (reducing slowly). The patient was 
then commenced on low dose oral Methotrexate (20 mg PO weekly) and IV Cyclophosphamide (Bermin-
gham protocol). The MRI brain was repeated 1 month after treatment, which demonstrated the complete 
resolution of leptomeningeal thickening and a small focus of vasogenic edema (Figure 4), with a focal defect 
in the nasal septum, supporting a formal diagnosis of cerebral vasculitis secondary to GPA. At follow up 
review in clinic at 3 months the patient’s signs and symptoms had completely resolved. He remains well on 
Prednisolone 10 mg PO daily and Methotrexate 20 mg PO weekly.

Discussion

 GPA is an ambiguous systemic autoimmune disease, which is associated with vasculitis of any small 
and medium sized blood vessels. The inconsistent systemic nature of the presentations and manifestations 
of GPA can result in atypical presentations and pose a diagnostic challenge to the clinicians. In the current 
case, an unusual neurological presentation rendered formal diagnosis of GPA challenging, which should be 
considered by the physician in future.

 As described, CNS involvement in GPA is a rare entity. In their series, Nishino et al. reported that 
109 out of 324 patients with diagnosed with GPA developed neurological symptoms, however, just 5 of 
these patients developed cerebritis (1.5%) [4]. Moreover, De Groot et al. reported that 9 out of 128 patients 
developed CNS symptoms (7.0%), while 112 were positive for c-ANCA (87.5%) and 3 for p-ANCA (2.3%), 
demonstrating the importance of p-ANCA in the current case [5]. Interestingly, PR3-ANCA is positive in 65-
75% of cases of GPA with upper respiratory tract involvement, making it more common in GPA compared to 
other types of ANCA-positive vasculitis [1]. Norman et al. previously reported a case of cerebritis secondary 
to GPA with presenting symptoms of confusion, ataxia and horizontal nystagmus. This patient underwent 
an MRI brain which showed symmetric parenchymal edema and leptomeningeal thickening, reasonably 
similar to the current case. The patient also had a history of joint pain, episcleritis, and intermittent epis-
taxis, with associated positivity for c-ANCA and PR3-ANCA [6]. Interestingly, the patient in this case did not 
have any of the aforementioned symptoms of systemic vasculitis other than paranasal sinus involvement, 
epistaxis and septal deviation.

 There are several hypotheses suggested surrounding the pathophysiology of CNS involvement of 
GPA: Firstly, there is a perception that granulomatous inflammation of nearby structures (such as sinuses 
or meninges) cause local involvement of the cerebrum. Secondly, there is a notion that primary cerebral 
vasculitis induces local haemorrhage, subsequently leading to large volume SAH [7]. Importantly, cerebral 
vasculitis is even rarer than granulomatous causes of CNS involvement in GPA. Among the two phenotypes 
of CNS involvement (i.e.: granulomatous and vasculitic) seem to demonstrate obvious differences in their 
presentations, for example, the current case demonstrated a vasculitic type, where motor symptoms domi-
nate, while granulomatous type exhibits more headaches and MPO-ANCA positivity, as previously descri-
bed [8].
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 Although c-ANCA is mainly associated with PR3-ANCA and p-ANCA is mainly associated with MPO 
[1], our patient expressed positivity for both PR3-ANCA and p-ANCA. Nagashima et al. reported a case of 
p-ANCA positive GPA with pachymeningitis and listed 4 previous case reports with descriptions of a similar 
condition [9]. Interestingly, hypertrophic pachymeningitis is a more common radiological finding than lep-
tomeningeal thickening in GPA [7]. Nevertheless, the most common clinical sign of meningeal involvement 
of GPA is headache, which was absent in the case of our patient. Similarly, Soriano et al. reported a case of a 
male patient who was c-ANCA positive GPA with sinus and meningeal involvement without headaches [10]. 
In addition, Dhanhani et al. reported a case of cerebral vasculitis secondary to GPA presenting with lepto-
meningitis and vasogenic edema with no granuloma present on biopsy and negative ANCA [11]. Moreover, 
Murphy et al. reported leptomeningeal thickening and enhancement on MRI in just 1 patient out of 19 pa-
tients diagnosed with GPA (5.3%) and postulated that vasculitis causing SAH was causative, due to likely 
endothelial damage [12]. Thus, this patient’s case adds further context to the plausibility of GPA with CNS 
involvement as an abstract differential for the patient presenting with atypical neurological symptoms and 
ambiguous radiological results.

 In establishing a formal diagnosis of GPA, biopsy combined with ANCA-typing serves as the contem-
porary ‘gold standard’ [5]. Thereafter, combined imaging and laboratory investigations (i.e.: C-reactive pro-
tein, erythrocyte sediment rate, etc.) are utilised to rule out vasculitis mimics, such as infective, neoplastic, 
and other autoimmune diseases (including and not limited to systemic lupus erythematosus, rheumatoid 
arteritis and Behcet disease) [3]. As was the case for this patient, biopsy in setting of cerebral vasculitis is 
usually not a viable option on account of the involvement of small size vessels, rendering formal diagnosis 
even more challenging [7].

 Importantly, there are several ‘red herrings’ adding to the clinical conundrum of this case. Firstly, 
this patient was presented to the ED after a mechanical fall with symptoms of upper limb weakness, confu-
sion, and slurred speech which was consistent for longer than 24 hours. These symptoms correctly raised 
suspicion for Cerebrovascular Accident (CVA). Secondly, this patient reported a vague history of an initial 
fall 2 days prior, with similar symptoms and had self-medicated with aspirin, raising clinical suspicion for 
intracranial haemorrhage. Subsequently, a non-contrast CT brain was performed to out-rule both acute 
ischemic stroke and intracranial hemorrhage secondary to fall. Thirdly, a CT brain with contrast and MRI 
brain were performed given the suspicion of a primary, brain tumor, CNS lymphoma or metastatic disease, 
given the vasogenic oedema with associated non-specific leptomeningeal enhancement, as well as mucosal 
opacification of paranasal sinuses and septal deviation, suggestive of an underlying inflammatory process. 
Fourthly, after radiologically out-ruling infectious and neoplastic causes, this patient underwent review by 
otolaryngology due to the symptoms of intermittent nasal congestion and epistaxis. A vasculitis screening 
was performed by the rheumatology service, which showed positive p-ANCA, negative c-ANCA and positive 
anti-PR3 IgG raised at 105 RU/ml and negative anti-MPO IgG. The formal diagnosis of cerebral vasculitis 
secondary to GPA was confirmed before the patient commenced immunosuppression treatment.
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Conclusion

 Therefore, the take-home message from the current report is quite simple: While an unlikely wor-
king diagnosis, it is important for the clinician to consider CNS symptoms in isolation as a plausible ma-
nifestation of cerebral vasculitis secondary to underlying, undiagnosed GPA, particularly in the absence of 
obvious upper or lower respiratory tract symptoms or haemorrhage. In such instances, this may expedite 
earlier treatment of GPA with immunosuppressants, which may facilitate enhanced clinical outcomes, par-
ticularly when considering previous cases of GPA with meningeal involvement that has progressed to fata-
lity due to delayed diagnoses [11,12]. Thus, this case reminds clinicians that GPA may have atypical initial 
presentations which are limited to the CNS in isolation and hopes to trigger clinical acumen which may 
facilitate earlier diagnoses of atypical GPA for prospective patients.
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