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CASE REPORT

Occipital calcified pseudoneoplasms of the neuraxis
(CAPNON): understanding a rare pathology

Kirill Lyapichev," Amade Bregy,” Ashish H Shah,? Kinjal Shah," Mehul B Desai,’

Carol Petito," Ricardo J Komotar?

SUMMARY

Calcifying pseudoneoplasms of the neuraxis (CAPNON)
are rare and typically benign lesions that can occur
anywhere within the central nervous system. Aetiology of
this lesion is unclear and surgical removal is usually
curative. We present a 24-year-old male patient with a
history of occipital migraines who was admitted after
sudden onset seizure and loss of vision. CT and MRI
demonstrated a small calcifying lesion in the right
temporo-occipital lobe. The patient underwent gross
total resection of the tumour mass and pathological
analysis revealed a CAPNON. The preoperative diagnosis
of CAPNON remains difficult due to unspecific
radiological findings, yet a clear understanding of
characteristic pathological findings and prognosis of
CAPNON remains paramount.

BACKGROUND

Calcifying pseudoneoplasms of the neuraxis
(CAPNON) are very rare benign brain neoplasms
and were first described by Dr Rhodes and
Dr Davis in 1978 in ‘Human Pathology’ as ‘An
usual fibro-osseous component in intracranial
lesions’.! They presented seven cases with similar
histological features and fibro-osseous components
that appeared to represent an atypical type of bony
metaplasia. A recent review article by Kerr et al* in
2013 identified a total of 46 reported cases of
CAPNON, published since 1978, including 34
intracranial and 12 spinal cord cases. Patients of all
ages, genders and comorbidities were diagnosed
with CAPNON.? Three more patients have been
additionally reported since this review that pre-
sented with partial seizures and behavioural disor-
ders/hallucinations.” *

Clinical symptoms usually consist of seizures,
headache or motor/sensory impairment. However,
incidental cases on autopsy have also been docu-
mented. On MRI, these lesions can imitate neuro-
glial tumours such as oligodendroglioma, or
astrocytoma with calcification, but lesions such as
hamartomas should also be included in the differ-
ential diagnosis. Therefore surgical removal or
needle biopsy is indicated for diagnosis of this
lesion.

The aetiology of this neoplasm is not well under-
stood and no risk factors could be identified in the
literature thus far. Standard therapy includes com-
plete surgical resection without further therapy.

We present a case of a temporo-occipital
lobe CAPNON in a young healthy man which
is the first case involving the temporo-occipital

lobe and presenting with several episodes of vision
impairments.

CASE PRESENTATION

A young adult male with a history of migraine
headaches and episodic flashing lights presented to
our institution after a generalised tonic—clonic
seizure event. As per the patient, his vision loss was
gradually worsening over past 6-8 weeks. At that
time, the patient was grossly neurologically intact
with mild left-sided visual neglect. The patient
denied any relevant medical or surgical history.
There is no history of any neurological conditions
in the family. Based on this presentation, the
patient was evaluated by neurology and neurosur-
gery for occipital migraines and intra-axial tumour,
respectively.

INVESTIGATIONS

The CT scan and MRI revealed a lesion in the right
temporo-occipital lobe area measuring approxi-
mately 2.0x1.1 cm in diameter (figure 1) with a
small amount of vasogenic oedema, indicative for
vascular malformation or calcified mass. Given size,
accessibility of lesion, and diagnostic need, the
patient was scheduled for a hair-sparing right
occipital craniotomy for resection of this lesion.
The surgery proceeded without complications and
a gross total resection was achieved.

On gross histology, the lesion was light-tan and
irregularly shaped and microscopic analysis of the
tumour sections showed a massively calcified lesion
with numerous psammoma bodies (figure 2A)
which were positive for glial fibrillar acidic protein
(GFAP) in the tissue adjacent to the calcifications.
Epithelial membrane antigen (EMA), a cell marker
for arachnoid cells, was negative (figure 2B).

DIFFERENTIAL DIAGNOSIS

» Calcified pseudoneoplasms
(CAPNON)

» Primary glioma with calcifications

» Hamartoma

» Meningioma

» Oligodendroglioma

of the neuraxis

TREATMENT

On the basis of pathology and location, the diagno-
sis of CAPNON was made. Since a gross total
resection was achieved, no further treatment was
necessary.
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Figure 1

(A) Preoperative axial CT scan showing space-occupying lesion, located in the right temporo-occipital lobe, without significant mass

effect and marginal calcification. (B) Axial T1-weighted non-contrast MRI demonstrating heterogeneous lesion with increased and decreased T1
signal, with absent enhancement postcontrast (C). (D) Axial fluid-attenuated inversion recovery MRI showing peripheral increased signal and central

decreased signal in the lesion.

OUTCOME AND FOLLOW-UP

Postoperative MRI showed complete tumour resection (figure
3). The patient was stable and did not show any neurological
deficits at postoperative follow-up. At 6-week follow-up, no
signs of neurological deterioration was noted and the patient
remained free of visual complications.

DISCUSSION

Only 49 cases of CAPNON (37 intracranial cases and 12 spinal)
have been reported in the literature thus far.!? This benign
and slow-growing tumour can be located anywhere within the
intra-axial or extra-axial part of the central nervous system and
does not typically metastasise. Symptoms depend on location;
in our case the lesion was in the temporo-occipital lobe and pre-
sented with episodic flashing lights followed by loss of vision
and episodes of loss of consciousness. The most common pre-
senting symptoms of this tumour are headaches, seizure events
and focal neurological symptoms. However, there were cases
described in the literature, where CAPNON was found on post-
mortem examination or in asymptomatic patients.’

Overall, about 80% (39 cases) of all CAPNON previously
described cases present with various symptoms, mostly seizures
(37%) and headache (33%). Eight per cent (4 cases) of the cases
were found to be incidental without any clinical symptoms.
Twelve per cent (6 cases) of the published CAPNON cases were
found on autopsy. Regarding the distribution of the genders,
60% of the cases were found in men and 40% in women. The

majority of CAPNON tumours were found to be intracranial
(75.5%) and 24.5% were found in the spinal cord. CAPNONs
affecting the spinal cord usually presented with neck and/or
back pain in about 75% of the time.

On radiographical examination CAPNON presents as cen-
trally calcifying lesions and histopathological analysis usually
shows psammoma bodies. However, psammoma bodies are not
pathognomonic as they can be found in other malignancies such
as papillary thyroid carcinoma, meningioma, and other patholo-
gies. Diagnostic features for CAPNON include solid calcification
on CT scan, uniform hypointense T1-weighted and
T2-weighted signals with limited or absent oedema and minimal
internal or rim enhancement.® Our studies demonstrate an
intra-axial lesion in the peripheral right occipital lobe, measur-
ing 2.7x1.7%1.6 cm with dense linear calcifications and a small
central non-calcified matrix (figure 1A-D). MRI features include
nodular and curvilinear decreased T1 and T2 signal at the
margins of the lesion with a central linear area of increased T2
signal. Fluid-attenuated inversion recovery images demonstrate
surrounding vasogenic oedema. There is faint linear enhance-
ment along the margins of the tumour.

In our case the lesion demonstrates foci of vasogenic oedema,
central area of increased T2 signal, two features which are dif-
ferent than the features reported in the series by Aiken et al.®

Immunohistochemical analysis can aid in the diagnosis of
CAPNON with EMA negativity and GFAP positivity.® 2° 2! To
the best of our knowledge, we are reporting the second

Figure 2 A well-circumscribed, extensively calcified lesion admixed with reactive astrocytosis. Multiple psammoma bodies are found on H&E
staining (A). Immunohistochemistry is positive for glial fibrillar acidic protein (B) and negative for epithelial membrane antigen (not shown).
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Figure 3 Postoperative axial T1-weighted MRI showing status—
postresection of temporo-occipital brain tumour by occipital
craniotomy. Surgical cavity is containing blood but no residual tumour.
No midline shift or mass effect present.

CAPNON case that stained positive for GFAR?> > CAPNON in
general stains positive for vimentin and EMA and usually nega-
tive for S100 and GFAPR Differential diagnosis includes various
neuroglial tumours such as oligodendroglioma, or astrocytoma
with calcification or hamartoma. Therefore radiographical pres-
entation is insufficient for diagnosis and histopathological ana-
lysis is necessary to rule out other malignant brain tumours.

Standard treatment includes complete surgical resection and
has been known to be curative.'® Most of the lesions were
safely removed via open craniotomy as in our case, but some
cases have been reported to be resected endoscopically as in the
case of a CAPNON of the anterior skull base.'” No additional
chemotherapy or radiotherapy is needed due to the benign
behaviour of this lesion.

CAPNON tumours are very rare with only 49 cases presented
in the literature and can arise anywhere within the brain or

Learning points

» CAPNON (calcifying pseudoneoplasms of the neuraxis) are
benign brain tumours.

» Standard therapy usually consists of surgical removal and
radiological follow-up without any further therapy.

» CAPNON is an extremely rare condition with less than 50
cases described in the literature.

» Histologically CAPNON usually contains psammoma bodies
and stains positive for epithelial membrane antigen and
vimentin and is usually negative for 100 and glial fibrillar
acidic protein (GFAP), however rarely CAPNON may
demonstrate GFAP positivity.

» Differential diagnosis on MRI includes oligodendroglioma,
astrocytoma with calcification or hamartomas.

spinal cord. There is no typical clinical presentation and symp-
toms mainly depend on the location of the tumour or are
unspecific. CAPNON can be included in the differential diagno-
sis when a centrally calcifying lesion is found on CT/MRI, but
histopathological diagnosis is needed to confirm this tumour
entity. Complete surgical removal of the tumour is usually cura-
tive and no further therapy is necessary.
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