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a b s t r a c t 

Here, we present a very unusual case of orbital apex schwannoma with a high titer of pro- 

teinase 3 antineutrophil cytoplasmic antibody (PR3-ANCA). A 67-year-old man presented 

with a 3-month history of double vision. Radiological examinations revealed a mass lesion 

at the left orbital apex, and laboratory examination revealed a high titer of PR3-ANCA, of 

49.1 U/mL (reference range < 2.0). After the surgery, the lesion was histologically diagnosed 

as schwannoma, and the PR3-ANCA titer decreased to 8.4 U/m. Although making a correct 

diagnosis of orbital apex schwannoma may be difficult due to the need to differentiate from 

granulomatosis with polyangiitis when PR3-ANCA serum levels are elevated, careful exam- 

ination of the radiological findings may aid the diagnosis. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Proteinase 3 antineutrophil cytoplasmic antibody (PR3-ANCA)
is a useful marker of granulomatosis with polyangiitis (GPA).
However, PR3-ANCA has also been detected in patients with
infectious diseases (eg, subacute bacterial endocarditis and
tuberculosis), autoimmune diseases (eg, cryoglobulinemic
vasculitis, ulcerative colitis, and anti-glomerular basement
membrane antibody syndrome), and lymphoproliferative dis-
orders [1] . However, schwannomas with elevated serum PR3-
ANCA levels have not been previously reported. We report an
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exceptional case of orbital apex schwannoma with elevated
serum levels of PR3-ANCA in a 67-year-old patient, and de-
scribe its multimodal imaging findings. 

Case report 

A 67-year-old man with a history of gout, presented with a
3-month history of double vision without orbital pain. Phys-
ical examination revealed adduction of the left eye and left
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Fig. 1 – Unenhanced CT showing a slightly low-density mass lesion (arrow) without calcifications at the left orbital apex (A). 
On MRI the lesion (arrow) was slightly hyperintense on T2-weighted image (B) and isointense on T1-weighted image (C). 
Diffusion-weighted image (D) shows a fusiform hyperintense mass (arrow) in continuity with the anterior and posterior 
hyperintense cord-like structures. Fat-suppressed contrast-enhanced T1 weighted image shows peripheral contrast 
enhancement (E). F18-fluorodeoxyglucose PET/CT showed no abnormal uptake (F). Two years later, the mass lesion (arrow) 
at the orbital apex slightly increased in size on fat-suppressed contrast-enhanced T1 weighted image (G). CT, computed 

tomography; MRI, magnetic resonance imaging; PET, positron emission tomography. 
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Fig. 2 – Hematoxylin and eosin staining shows the resected 

specimens are composed of whirling or wavy pattern of 
elongated spindle cells with nuclear palisading (A). 
Immunohistochemical staining shows positivity for the 
S100 protein (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

abducens nerve palsy. Laboratory results revealed a high titer
of PR3-ANCA, at 49.1 U/mL (reference range < 2.0 U/mL). 

An unenhanced computed tomography (CT) ( Fig. 1 A) re-
vealed a slightly low-density mass lesion without calcifica-
tions at the apex of the left orbit. On magnetic resonance
imaging (MRI) ( Fig. 1 B–E), the lesion was slightly hyperintense
on T2-weighted images and isointense on T1-weighted im-
ages. Diffusion-weighted images revealed a fusiform hyperin-
tense mass in continuity with the anterior and posterior hy-
perintense cord-like structures. There were no findings sug-
gestive of hemorrhage. After administration of gadolinium,
the lesion exhibited peripheral contrast enhancement. F18-
fluorodeoxyglucose positron emission tomography (PET)/CT
showed no abnormal uptake inside or outside the lesion
( Fig. 1 F). Contrast-enhanced CT of the chest and abdomen re-
vealed no abnormal findings. 

Based on the location of the lesion and the high titer of PR3-
ANCA, the possibility of GPA was considered. However, the pa-
tient exhibited no vasculitis symptoms in the other target or-
gans. After administration of steroids for 4 weeks, the left ab-
ducens nerve palsy gradually improved and serum PR3-ANCA
levels decreased to 22.6 U/mL, but the mass did not shrink in
radiological examinations. 

Two years later, the patient complained of low visual acu-
ity and discomfort in the left eye. Laboratory results showed
that PR3-ANCA elevated to 28.2 U/mL. On MRI, the mass in
the left orbital apex slightly increased in size ( Fig. 1 G). A surgi-
cal biopsy was subsequently performed. Intraoperative find-
ings showed a mass in the inferior portion of the left optic
nerve canal and the frontal portion of the left internal carotid
artery. The tumor was then partially removed. Histological
analysis of the specimen showed whirling or wavy patterns
of elongated spindle cells with nuclear palisading. The tumor
cells showed diffuse nuclear positivity for S100 protein ( Fig. 2 ).
Thus, the mass was diagnosed as a schwannoma. The biopsy
showed no evidence of vasculitis. After surgery, the PR3-ANCA
titer decreased to 8.4 U/mL. There were no apparent changes
at the 6-month follow-up. 

Discussion 

Orbital schwannomas account for 1%-2% of all tumors that
arise in the orbit [2] . Furthermore, schwannomas of the ab-
ducens nerve are extremely rare. Schwannomas of the ab-
ducens nerve can be located in the orbit, cavernous sinus,
or prepontine region, similar to intrinsic brainstem tumors
[3–5] . The originating nerve in this case could not be identi-
fied by intraoperative findings, but it was presumed to orig-
inate from the abducens nerve based on the symptoms. In-
traorbital schwannomas on MRI usually appear hypointense
on T1-weighted images and hyperintense on T2-weighted im-
ages. Enhanced T1-weighted images show homogeneous or
heterogeneous enhancement, but peripheral enhancement is
most prominent [2] . These MRI features were similar to our
case, and the finding of peripheral enhancement could have
led to the suspicion of schwannomas. In addition, schwan-
nomas often show a fusiform mass in continuity with the
neurovascular bundle. This feature was also observed in the
diffusion-weighted images. 

Although PR3-ANCA is a proven marker of GPA, ANCA-
positive paraneoplastic vasculitis is rare. In a few cases of ma-
lignant diseases, high serum levels of PR3-ANCA have been
reported in lung cancer, renal cancer, hepatocellular carci-
noma, and lymphoproliferative disorders [ 1 ,6–9 ]. Malignancy
may have been the trigger for the generation of antibodies or
development of vasculitis itself; however, the mechanisms re-
main unclear. Schwannomas with high serum levels of PR3-
ANCA are an exceptional case. 

PR3-ANCA was strongly suspected to be related to the clin-
ical course of the patient, yet the exact pathophysiology re-
mains unclear. One reason for the lack of reported cases of
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schwannomas with high PR3-ANCA serum levels in the past
may be that the measurement of serum PR3-ANCA levels is
usually performed to rule out the possibility of GPA rather
than schwannomas. This case was an exception since orbital
apex lesions have a diverse set of differential diagnosis, in-
cluding GPA, so serum PR3-ANCA was measured. 

Conclusion 

Our case suggests an association between schwannomas and
elevated PR3-ANCA serum levels. Achieving the correct diag-
nosis of orbital apex schwannoma may be difficult, since ele-
vated serum PR3-ANCA is a proven marker of GPA. However,
careful examination of the radiological findings may aid in
proper diagnosis. 

Patient consent 

A written informed consent was obtained from the patient. 
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