Accepted Manuscript P

.

Calcifying pseudoneoplasm of the neuraxis (CAPNON): a case illustrating natural
history over 17 years of radiological surveillance

Sean M. Barber, Jacob Chen Ming Low, Paul Johns, Philip Rich, Bridget MacDonald,
Timothy L. Jones

Pl S1878-8750(18)30895-7
DOI: 10.1016/j.wneu.2018.04.175
Reference: WNEU 8011

To appearin:  World Neurosurgery

Received Date: 20 December 2017
Revised Date: 22 April 2018
Accepted Date: 23 April 2018

Please cite this article as: Barber SM, Ming Low JC, Johns P, Rich P, MacDonald B, Jones TL,
Calcifying pseudoneoplasm of the neuraxis (CAPNON): a case illustrating natural history over 17 years
of radiological surveillance, World Neurosurgery (2018), doi: 10.1016/j.wneu.2018.04.175.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.wneu.2018.04.175

Calcifying pseudoneoplasm of the neuraxis (CAPNON): a caseillustrating natural history over 17 years
of radiological surveillance

Sean M BarbérJacob Chen Ming Loty Paul Johrfs Philip Rich, Bridget MacDonal8 Timothy L Jones

'Department of Neurosurgery, St George’s Hospitahdon
“Department of Neuropathology, St George’s Hospitahdon
*Department of Neuroradiology, St George’s Hospltahdon

* Department of Neurology, Croydon University Hoapit

Abstract

Calcifying pseudoneoplasm of the neuraxis (CAPNGN) rare central nervous system (CNS) lesiondaat
be found in both the brain and the spine. Althotkgh entity is poorly understood, radiological dnstological
features have been identified. We describe a unigse of a 31-year-old patient who was managedamitia
epileptic medication for 17 years before requinr@yirosurgical intervention for tumour progressib2-
weighted MRI revealed hyperintensity within the umwith extensive associated vasogenic oedemahwifi

not normally associated with CAPNON. Resection siacessful with no complications.



Introduction

Calcifying pseudoneoplasm of the neuraxis (CAPN@#s$ first described by Rhodes and Davis in 197Bis
rare central nervous system (CNS) lesion is knawioltow an indolent course, and can present &eedn
intracranial or spinal mass. These entities waitiily thought to represent foci of atypical bometaplasia,
however it is now thought that these lesions mélgeea reactive proliferative proceSépproximately 100
cases of CAPNON have been reported in the litegatamd the associated radiological and histolodéztlires
have been characterizé@he radiological differential diagnosis includeenimgioma, oligodendroglioma, and

astrocytoma with calcifications, among othérs.

Intracranial CAPNON can present with seizures, hehds, visual loss, weakness, or developmentay.d&fsf
CAPNON of the spinal cord may present with backpaiciatica® or less commonly, acute cauda equina
syndromé’. A small number of cases have also been discovrcikntally at autopsyOnce a radiological
diagnosis of CAPNON has been made, treatment tiypiicarolves total surgical resection, which corsfem

excellent prognosis.

Previous cases have described a 4-8 year monitparigd prior to progression warranting neurostalgic
intervention™'®* To the best of our knowledge, this is the firstegeport to describe the natural history of
CAPNON in a patient over an extended (17 year)ogkeoi frequent radiological surveillance prior togical
intervention. We report a 31-year-old patient wreswliagnosed as an adolescent with a perirolanaés that
was initially managed with anti-epileptic medicatiand regular monitoring by serial imaging. She

subsequently underwent total surgical resecticer &fterval imaging demonstrated progression.

Case Report

A 14-year-old female with no significant past medisistory presented with intermittent left facmimbness
which was diagnosed retrospectively as simple glagfilepsy. She was found to have a mass in ¢ ri
perirolandic area, initially thought to be a cavema, which was followed with serial imaging for seal years.
Her seizure frequency and severity continued tgmss and intrusive complex partial seizures wittasional
generalisation were treated with multiple anti-epiic drugs without remitting. Imaging at the tiofeher most
recent surgical presentation, at which time sherhark than daily seizures despite triple therapyealed an

intrinsic mass containing solid and cystic compdsevith a surrounding area of diffuse T2 hyperistgn



consistent with vasogenic oedema and/or infiltratidlthough the lesion showed irregular contrast
enhancement, it also contained several foci ofeqtfulity artefact consistent with calcificatioRifure 1,
Figure 2). Functional magnetic resonance imaging (fMRI¥@ened at the time of presentation confirmed
superficial co-location with sensory cortex andalvement of motor pathways in deep white matterengh
activation was seen with left finger tapping tasKse location of the lesion was consistent withphgent’s
seizure semiology, which typically involved lefthi@nesthesia, a distorted sense of sound anderedlt

perception in three-dimensional space, often pssing to generalized tonic-clonic activity.

The patient was monitored with serial imaging (oagreriod of 17 years) prior to surgical interventin view
of the eloquent location of the mass, the presudigghosis of low-grade glioma, and the maintenanice
relatively good seizure control. Follow-up magneé&sonance imaging (MRI) every 1-2 years demoresirat
slow but progressive enlargement of the mass. 17 2t the age of 31, further tumour enlargemedt an
increase in extent of surrounding oedema was d€igare 1). Given this, together with worsening seizure

control, the patient agreed to undergo right-sialweke craniotomy and resection of the mass.

During the surgery, stimulation of the corticalfsige overlying the tumour did not elicit motor ady, and
thus a corticectomy was made at this point to gatgess to the mass. The lesion was found to bélyheav
calcified at the core necessitating piecemeal tesewith pituitary rongeurs, microdissection ahé use of an

ultrasonic aspirating tool. Resection was carriedumtil normal-appearing brain was reached.

Post-operatively, the patient complained of intétenit sensations of numbness and paraesthesihe ieft
forearm and hand, but was otherwise symptom freehad no neurological deficits. She recovered fatig
was discharged home within several days. She hasienitored radiographically for 9 months without
recurrence. Clinically she has experienced a grélade 50% reduction in her seizure frequencyréntains on

anti-epileptics.

Histologically, the tumour was characterized abefosseous lesion consisting of deposits of aimoup
granular to fibrillary material and fibrous tisswéth variable calcification and foci of irregulasseous
metaplasia. Numerous calcified foci of variableesizere seen with central areas of dense

mineralisation/ossification and radially arrangeitsles at the peripheries. A population of cytatadly bland



and uniform (apparently meningothelial) cells wB®anoted, composed of cells with oval nuclei, gtidict
nucleoli and little to no mitotic activity. A vatide chronic, inflammatory infiltrate was also pneséncluding a
mixed population of small lymphocytes (CD20+ and33]) plasma cells, macrophages (CD68+) and
occasional foreign-body-type giant cells. No neixasicrovascular proliferation or mitotic activityas
observed. The meningothelial-type cells exprespé@tietial membrane antigen (EMA), but not pancytaitia,
and to a variable extent progesterone receptor. (Fi) constituent cells were negative for neuramal glial
markers. The Ki67 proliferation index was low (5%4)) a proportion of which represented inflammatoei}
infiltrates. This histological appearandadur e 3) was felt to be consistent with a calcifying psaingoplasm of

the neuraxis (CAPNON).

Discussion

CAPNON is a rare CNS lesion that is poorly undexdtdr he aetiology is yet to be established, buttirilar
element is postulated to be of arachnoid or fitastit origin. CAPNONSs have been discovered in &tyapf
intra — and extra-axial locations within the CN&;luding the foramen magnuthskull basé? inferior
colliculus* and spiné,among othersTables 1, 2 and3 summarize over 100 cases of CAPNON that have been
reported in the literature. Among these reportexbsathe average age at presentation was 47 #at3, yad a
slight male predilection was seen (53.4% male, ¥4f@male, 1.9% no data).
1,1015,1617,182,1920-2223,24253,264,13,14,27-35:435,44,45 211,20,4621,29,47—547,55—639,64§éiZures (311%) and
headaches (31.1%) appear to be the primary clipiegentation of intracranial CAPNON (most likelyedto
localised mass effect), while spinal CAPNON mogidglly present with axial neck or back pain (57)184d
radicular symptoms (35.7%). Kerr ef eéported a case in which headaches were assowiitednlargement
of a CAPNON at the right cerebellomedullary angid Aypothesised that headache occur due to grdvitie o
mass itself or a reactive process in the surrogndmain tissue. Surgical resection is the treatroénhoice, and

due to the benign nature of the process, post-tperehemo-radiotherapy is not recommended.

The radiological features of CAPNON documentedumarous case reports are relatively inconsistehilé/é
predominant hypointense signal intensity on both&TT2-weighted imaging is typically seen (corresgimg to
dense calcification on computed tomography [CTHg, ¢nhancement and oedema patterns associated with
CAPNON appear variable, as does the axial locatfdhe mass. The majority of reported CAPNON cases

display a minimal peripheral enhancement pattér;*®although in some cases a heterogenous or serpigino



internal enhancement pattern is seé&12Mild surrounding T2 hyperintensity suggestive eflema has been
reported in several case¥ but not in otheré? In the majority of reported cases, intracranialRB¥ON is an
intra-axial mass, but both Shrier et%and Winiewski et al*? have described cases in which CAPNON is seen
as an extra-axial mass near the foramen magnumalSpAPNON are most commonly extradurbbble 3).

The imaging findings in our case are distinguisbg@ prominent T2 hyperintense component suggesfive

cyst formation around the calcified nodule, as aslextensive surrounding oedema in the later stafge

progression (Figure 1G), which has not previouslgrbdescribed.

As in our case, these lesions are consistently inmpasitive for vimentin and EMA, but negative far(®
protein and glial fibrillary acidic protein (GFAPY****#The typical histological characteristics of CAPNON
have been summarised by Qian é% ahd include: (1) a chondromyxoid matrix in a nadattern; (2)
palisading spindle to epithelioid cells; (3) fibmstroma (4) osseous components containing bigenn
lamellar bone, calcifications, and psammoma bodied;(5) foreign-body reaction with giant cells.tidd

features are present in every case.

The rarity of this entity and the absence of am@gnomonic imaging features makes it difficultdiagnose
based on radiographic appearances alone. The agitial differential diagnosis includes intra-axi@oplasms
which are also known to calcify (e.g. ganglioglioara oligodendoglioma), vascular lesions (e.g. camas),
and infectious processes (e.g. tuberculomas). CARNy also develop extra-axially and mimic
meningioma’* Uniform T1 and T2 hypointensity without solid enlkament have been cited as key
distinguishing features of CAPNONHowever, as we have demonstrated CAPNON may peodunore

complex radiographic appearance and be associatie@xtensive surrounding vasogenic oedema.

Conclusion

CAPNON is a rare, non-neoplastic lesion of the i@ mtervous system that, although benign, may riesless
exert mass effect and may show a progressive iser@asize, mimicking an intraaxial or extraaxiahour.
The present case illustrates the long-term nahis&dry of CAPNON prior to resection and highligkite

variations in radiological appearances that magdssciated with this poorly understood entity.
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Figure 1. MRI images (2005, top row; 2017, bottom row). gaa depict progression in tumour size and
associated oedema over 12 years of radiographanfalp. (A, F) axial T2, (B, G) axial T2 FLAIR, (&)
coronal T1 pre-contrast, (D, 1) coronal T1 posttcast, (E, J) axial T1 post-contrast sequences.

Figure 2. Axial susceptibility-weighted MRI demonstratingsseptibility artefact associated with the right
frontoparietal mass, consistent with the densefaation (later confirmed during surgery).

Figure 3. Histological appearance. (A) Low-power microgral@monstrating areas of calcification (arrow) and
metaplastic bone formation (arrowhead). (B) Medpmoaver image depicting increased cellularity andalde
mineralisation/calcification. (C) Low power imadeadial spiculated arrangement around central misech
area (arrow). (D) Immunohistochemistry for epitaklinembrane antigen (EMA). EMA-positive cells agers
around the periphery of calcified nodules.



Post-

. operative
Case Author Year| Age Sex Presenting Location Contrast Oedema Treatment | Follow- Clinical Outcome Recurrence
(years) Symptoms Enhancement up
(months)
1 Rhodesand | 1q76 | o7 F Headache Right frontal (IA) ND np | Surgical 84 Improved None
Davis resection
2 55 F Autopsy finding Cranial dura (EA) NA (apsy) (au’\tlg\psy) NA (autopsy) (au'\t‘:\psy) NA (autopsy) NA (autopsy)
3 60 M Autopsy finding Left cerebellum (EA) NAUEpsY) (au’\tlc’:\psy) NA (autopsy) (au'\t‘cf\psy) NA (autopsy) NA (autopsy)
4 74 F Autopsy finding Cranial dura (EA) NA (apsy) (au’\tlc’:\psy) NA (autopsy) (au'\t‘:\psy) NA (autopsy) NA (autopsy)
. Choroid plexus, & NA NA
5 46 M Autopsy finding ventricle (EA) NA (autopsy) (autopsy) NA (autopsy) (autopsy) NA (autopsy) NA (autopsy)
6 62 M Autopsy finding Pineal region (EA) NA (apsy) (au’\tlcl:\psy) NA (autopsy) (au'\t‘:\psy) NA (autopsy) NA (autopsy)
7 83 M Autopsy finding Cranial dura (EA) NA (apsy) (au’\tlc’:\psy) NA (autopsy) (au'\t‘:\psy) NA (autopsy) NA (autopsy)
8 Jun et al®® 1984 55 M Headache, naused Corpus callosum (EA) ND ND rsel;;g(:';s:] ND Stable None
9 Maruki et al’® | 1984 43 F Seizures Right temporal (1A) ND ND Surgical ND ND None
resection
10 | Hashimotoetal) jqq6 | o9 M Seizures Right temporal (IA) ND ND ri‘;fegc'gs:] ND Seizure free None
11 Nitta etal’’ | 1087 | 28 F Vertigo Right cerebellum/dentate ND ND Surgical ND ND ND
nucleus (I1A) resection
12 Garenetal® | 1989 44 M Facial pain Right meckel's cave ND ND Surgical 132 Pain resolved ND
(EA) resection
) Left jugular foramen, i
13 Bertoni et al? 1990 31 M Headache, jugular cerebellopontine angle ND ND Surglqal 156 ND Recurred at 3 yearg
foramen syndrome (EA) resection
Right cranial nerve Right cerebellar tonsil Surgical
14 48 M 11 palsy (1A) ND ND resection 228 ND None
. Surgical
15 32 M Seizures Frontal lobe (1A) ND ND ! 360 ND None
resection
- Right skull base
Autopsy finding; p "
) . (sphenoid, occipital NA NA
16 45 F H|stpry of mulnplg bone, sella, foramen NA (autopsy) (autopsy) NA (autopsy) (autopsy) NA (autopsy) NA (autopsy)
cranial nerve palsies
magnum) (EA)
17 58 m | Hoarseness,hearind 0o foramen (EA) ND ND Surgical Lost to ND ND
loss resection follow-up
18 Tokun;clgga etal. 1995 72 F Tinnitus, ataxia Cerebellum (1A) ND ND rSele:eg(;;gL ND Improved ND
19 Qian et al?® 1999 33 F Developmental dela} Left superior temporal ND ND Surgical 31 Stable None
gyrus (1A) resection
/ Surgical
20 47 F Seizures Frontal lobe (1A) ND ND ! 36 ND None
resection
21 Shrieretaf' | 1999 32 F Incidental Left temporal (1A) Minimal, + Surgical 12 Stable None
peripheral resection
22 Tsugu et af? 1999 22 F Seizures Right parietal (1A) ND None| rSele:eg(;;gL ND Improved None
23 Albu et al2® 2001 53 E Headache, visual Left fronto-parietal, right ND ND ND ND ND ND

loss

fronto-parietal (1A)




24 Tatke et aP* 2001 6 Seizures Left temporal (I1A) ND ND rsel;;gc';g:] 6 Improved None
25 Ghosal et af® | 2007 26 Seizures Trigone/temporal horn Minimal, ++ Surgical 6 ND None
(EA) irregular resection
26 ROd”gyeeZ etal. 2008 67 Incidental ngh_t cerebellar M'mmal' + Surglc_al ND Recovered well ND
hemisphere (1A) peripheral resection
27 Aiken et al® 2009 16 Incidental Right temporal horn M|n|mal, None Surglqal None ND ND
(EA) irregular resection
28 35 Seizures Right temporal (1A) M|n|mal, ND Surglqal None ND ND
irregular resection
29 49 Seizures Left hippocampus (IA] None Miniim Surglc_al None ND ND
resection
30 59 Left arm numbness Right parietal (1A) M'mmal’ ND Surglgal None ND ND
peripheral resection
31 Montlbﬂler et 2009 67 Episodic dizziness Rightinferior colliculus Strong, None Surglqal 18 Symptoms resolved| None
al. (EA) heterogenous| resection
32 MOhapg”a etal. 2010 48 Seizures Right temporal (I1A) M|n|mal, ND Surglc_al 6 Stable None
irregular resection
Posterior third Stron Surgical
33 Ghosal et af® | 2011 50 Headache, seizure$ ventricle/pineal region 9. ND gic 6 Stable None
(EA) heterogenous resection
Headaches, left . i
34 Hodges et al® | 2011 34 cranial nerve 12 Left cerelbellopontlne Moderiile, ND Surgical 7 Stable None
palsy angle (EA) irregular resection
35 Rulseh et af® 2011 46 Headaches Right parietal (1A) Strong, + Surglqal 6 Improved None
heterogenous resection
36 23 Seizures Left frontal (1A) None Minima) Surglqal ND Improved ND
resection
37 Yan et al*® 2011 45 Seizures Right mesial temporal None ND Surgical 48 Seizure free None
(1A) resection
38 Eletcher et af! | 2012 19 Frontal headache, Leﬁ ethmoid sinus, M|n|mal, ND Surglqal ND ND ND
nasal discharge anterior skull base (EA) irregular resection
Chronic right ear S - .
39 Nonaka et af? 2012 56 infections, right Right |nfr?|tEeAn)1poraI fossg 'i\:lrlglrzﬁ}il;, None rSele:eg(;;gL ND Stable ND
facial pain/numbnesg 9
20 35 Ocmpnlal headaches Left clivus/posterior M|n|mal, Minimal Surglqal 6 Stable None
dizziness fossa (EA) irregular resection
Headache, gait ] .
. 23 - e Right frontal, Surgical
41 Salim et al 2012 47 ataxljaé;%%nmve periventricular (1A) ND + resection ND Stable ND
42 Grabov3\/45k| etal. 2013 49 Headaches Corpus callosum (EA M|n|mal, + Surglqal 21 Improved None
irregular resection
- . - . Hoarseness,
43 Kerr et al’ 2013 56 Suboccipital Right cerebellomedullary M'mmal’ Minimal Surglqal 6 months swallowing None
headache angle (EA) peripheral resection difficulty improving
. 5 ) ; . Minimal, Surgical .
44 Stienen et af* 2013 46 Seizures Right parietal (1A) peripheral + resection 10 Seizure free ND
- . Temporary right
45 55 Behavioral disorde Left frontoparietal)( M|r)|mal, + Surglqal 22 brachiofacial ND
peripheral resection hemiparesis, aphasi




26 Lyaplcl;ev etal. 2014 2 M Selzur_es, progressive Right temporo-occipital None Minimal Surglc_al 15 Stable ND
visual loss (1A) resection
: Corpus - .
47 Sh'm%'e‘y etal. 2014 33 M I-!ead_ache_, . callosum/parafalcine 'V'”?'ma" ++ Surglc_al 10 Stable ND
deteriorating vision (EA) peripheral resection
Post-operative
Corpus . .
48 54 M Incidental callosum/parafalcine M'mmfl' Minimal Surglqal 25 hemorrhige, left leg ND
(EA) irregular resection weakness,
hydrocephalus
i Minimal, . Surgical
49 60 M Incidental Left frontal (1A) peripheral Minimal resection 15 Stable ND
50 Hubbard et af” | 2015 46 F Headaches, left Bilateral fronto-parietal Minimal, Minimal Surgical 18 Headaches improve ND
facial numbness (1A) irregular resection
51 Kregietal.®® | 2015 38 F Seizures Right perirolandic (1A Minimal, + Surgical 17 Mild left arm None
peripheral resection weakness
39 No No Suboccipital Right cerebellomedullaryy ~ Minimal, . Surgical
52 Luetal. 2015 data data headaches angle (EA) irregular Minirpal resection ND ND ND
. Surgical
53 Duque et af. 2016 48 F Headaches Left atrium (EA) ND + . 24 Stable ND
resection
Headache, left Left interpeducular Minimal Surgical
54 Ghaemi et af® | 2016 18 ND |  oculomotor nerve Interp . S None gic No data ND ND
palsy cistern (EA) peripheral resection
Minimal Surgical Left frontoparietal
55 Merola et al** | 2016 39 F Seizures Left perisylvian (1A) . ! ++ gic 1 infarct, right ND
peripheral resection : )
hemiparesis
Headaches, diplopia Superior medullary Surgical
” ) ) -
56 Tan et al’ 2016 45 M left crz;n;;lynerve 6 velum (EA) Irregular/rim Minimal resection 3 Improved ND
Zerehpoosh et . Minimal, - Surgical
57 al 3 2016 25 M Incidental Left temporal (1A) irregular Minimal resection 36 Stable ND
1) .
. 3 . (1) None, (2) ( Surgical
58 Bras;llle“?se et 2017 67 F Seizures (IS) (\Q‘;Téﬁlfrrgrlgglr?llz) minimal, N(ozr;e, resection 4 Stable None
’ 4 irregular N (left frontal)
Minimal
. 5 . Minimal, Surgical Recurred at 14
59 Higa et al’ 2017 62 M Headaches Left cingulate gyrus (1A) peripheral + resection 14 Improved months
Nussbaum et al Right-sided hearing Right jugular foramen Minimal Surgical Right-sided_
60 5 | 2018 39 F . - ! None ! ND complete hearing ND
loss/tinnitus (EA) irregular resection loss
61 Barber et al. 2014 14 F Seizures Right peridia(lA) M|n|mal, +++ Surglqal 9 Improved seizure None
irregular resection frequency

Table 1. Summary of reported cases of intracranial CAPNON in the literature. M, male; F, female; ND, no data; NA, not applicable; IA,
intra-axial; EA, extra-axial




Post-

B operative
Case Author Year Age Sex Presenting Location Contrast Oedema Treatment Follow- Clinical Outcome Recurrence
(years) Symptoms Enhancement up
(months)
; 2 Right neck pain, Right foramen magnum, Surgical
1 Bertoni et al. 1990 50 M occipital headache extradural ND ND ' idh 42 ND None
2 23 M Back pain T10, extradural ND ND Surgical Lostto ND ND
resection follow-up
. Surgical
3 58 M Incidental C2/3, extradural ND ND : 112 ND None
resection
4 12 M Neck pain C8, extradural ND ND Surgical 39 ND None
resection
5 32 M Back pain L4/5, extradural ND ND Surgical 84 ND None
resection
6 3 F Back pain T, extradural ND ND Surgical Lostto ND ND
resection follow-up
7 68 F Right hip pain L4/5, extradural ND ND Surgical 16 ND ND
' resection
8 0 | F Incidental C2, extradural ND ND Surgical Lostto ND ND
resection follow-up
9 56 F Back pain L4/5, extradural ND ND Surgical Lostto ND ND
resection follow-up
10 | Moseretal® | 1904 | eg | m | Leftam radicular Left C7/T1, extradural Minima, None Surgical ND Improved ND
pain periphera resection
Smith and Left leg radicular L2/3, Surgical
n Berry 1! 1904 48 M pain intradural/extramedullary Nane ND resection ND Improved ND
i 2 C1/clivus/foramen Surgical
12 Qianetal. 1999 49 M Weakness magnum, extradural ND ND ' ion 90 ND None
. . Surgical
13 59 M Shuffling gait CLl/2, extradural ND ND ' ion 46 ND None
. 21 Neck pain, shuffling Left foramen magnum, Solid, Surgical
14 Shrier et al. 1999 59 M gait extradural heterogenous + ' ion 24 Stable None
s . C2 odontoid process, Surgical Local recurrence at
15 Chang et al. 2000 60 M Neck pain iNira0SSeoUs Heterogenous None ' ion 24 Improved 24 months
8 Back pain, Minimal, Surgical
16 Mayr et al. 2000 58 M myelopathy T10-12, extradura peripheral None ' ion 48 Improved None
Bilateral upper Surgical
17 63 M extremity numbness, C3/4, extradural ND None gi¢ 60 Improved None
resection
myelopathy
Liccardo et al. Thoracic radicular Surgical
18 29 2003 40 M pain, myelopathy T8/9, extradural None ND ' ion 36 Improved ND
19 Sharmaetal.®® | 2005 55 M Low back pan, L3, |ntrad_urallfllum None None Surgu_:al ND Improved ND
bilateral leg pain terminale resection
51 Neck pain, left C8 g Minimal, - Surgical Improved radicular
20 Park et al. 2008 59 F radicular pain Left C7-T1, extradural peripheral Minimal resaction ND pain ND
Apostolopoulos Low back pain, left Conus, Strong, Surgical
2 etal. % 2009 53 M leg pain Intradural/extramedullary | heterogenous ND resection ND Improved
2 Tongetal.® | 2010 | 67 F Lower back pain Left L4/5, extradural No data ND rsg;’e%'ﬁcg'n ND ND ND
) 54 Left facial pain, left Left foramen magnum, Strong, Surgical
23 Ozdemir et al. 2011 53 M leg weakness intradural/extramedullary | heterogenous * resection ND ND ND
2 Low back pain, Surgical
24 Rulseh et al. 43 F bilateral leg pain L3, extradural ND None resection 10 Stable None




25 Jentoftetal. > | 2012 26 Left low back pain L1/2, intradural Strong None rSurg| ?gln ND Improved back pain ND
56 Left thoracic . .
26 Kwan et al. 2012 48 radficular pain T9/10, extradural None None Indomethacin 3 Improved Complete resolution
27 Muccioetal. % | 2012 55 Neck pain Right foramen magnum, None None Surgical 14 Stable None
intradural/extramedullary resection
28 57 Back pan, T10/11, dorsal extradural None None Surgu;al 2 Improveq None
paraparesis resection paraparesis
Naidu and Patel Low back pain, left Left L4, Strong, Surgical
2 8 2012 43 leg pain intradural/extramedullary | heterogenous None resection ND ND ND
30 Bma”;‘fz etdl. 2013 2 Neck pain, torticollis Left C1/2, extradural M'.n imal, None Surgu_:al 12 Improved r_leck_pam None at 8 months
periphera resection and torticollis
31 | Reradeta.® | 2015 | 44 Lower back pain, left L4, extradural Minimal, None Surgical 48 Improved ND
leg pain irregular resection
61 Lower back pain, Surgical ’
32 Song et al. 2015 77 bilateral leg pain T12, extradural ND ND ' ion 5 Pain resolved None
33 67 Right leg pain L2/3, extradural ND ND Surgu_:al ND Pain resolved ND
resection
) Surgical !
34 78 Lower back pain L1, extradural ND ND N ND Pain resolved ND
resection
Wiéniewski et Headaches, impaired Right foramen magnum, Minimal, el Surgical
35 a. 2015 2 head rotation intradural/extramedullary peripheral Minimal resection 2 Stable ND
Right cerebellomedullary ;
36 AIShargSf etal. 2016 59 Incidental angle/foramen magnum, Strong + ;gclt?gln 12 Stable None
intradural/extramedullary
7 Lower back pain, Surgical .
37 Duqueet al. 51 bilateral leg pain L2, dorsal extradural ND None ' ion 12 Improved pain None
} ) Surgical :
38 46 Neck pain C3, intraosseous ND None ' ion 27 Improved pain None
i T2, Surgical
39 73 Paraparesis intraduralfextramedullary ND ND ' ion 12 Improved None
40 Lopeseta.® | 2016 | 72 Cawda equina L2, intradural None None Surgical No data Improving ND
syndrome resection paraparesis
. 64 C7IT1, L Surgical
41 Singhetal. 2016 90 Myelopathy intradural/extramedullary ND Minimal ' ion 2 Improved ND
42 Wuet al. ® 2017 39 Sacrococcyeal pain S2, intradural _Slrong, None Surg|§:al 36 Improved None
irregular resection

Table 2. Summary of reported cases of spinal CAPNON in the literature. M, male; F, female; ND, no data




N 103
Male 55 (53.4%)
Female 46 (44.7%)
No data 2 (1.9%)
Age 47 + 17 years
Cranial Spinal
N | 61 (59.2%) N | 42 (40.8%)
Location
Supratentorial 38 (62.3%) Lumbar 15 (35.7%)
Infratentorial 15 (24.6%) Cervical 11 (26.2%)
Pineal region 4 (6.6%) Thoracic 8 (19%)
No data 3 (4.9%) Foramen magnum 7 (16.7%)
Infratemporal fossa 1 (1.6%) Sacral 1 (2.4%)
Intraaxial 33 (54.1%) Extradural 27 (64.3%)
Extraaxial 28 (45.9%) Intradural/extramedullary (B2%)
Intraosseous 2 (4.7%)
Presenting Symptoms
Headache 19 (31.3%) Axig} per‘:gc(lf)'g' back, 24 (57.1%)
Seizures 19 (31.1%) Radicular symptoms 15 (35.7%)
Autopsy finding 7 (11.5%) Myelopathy/weakness 9.424)
Incidental 6 (9.8%) Incidental 3 (7.1%)
Cranial nerve palsy 6 (9.8%) Cauda equina syndrome 1 (2.4%)
Dizziness/vertigo 3 (4.9%)
Facial pain 3 (4.9%)
Visual loss 3 (4.9%)
Hearing loss 2 (3.3%)
Ataxia 2 (3.3%)

Table 3. Characteristics of patient demographics, presenting symptoms and lesion location for
all intracranial and spinal CAPNON reports in the literature. M, male; F, female; ND, no data












Calcifying pseudoneoplasm of the neuraxis (CAPNON) is a rare central nervous system (CNS) lesion that
can be found in both the brain and the spinal cord.

Several consistent radiographic features have been previously described, such as T1 and T2 hypointensity,
and calcification on CT, although the axial location of the mass and the degree of enhancement/oedema
are variable.

Histologically, CAPNON consist of a variable combination of nodular chondromyxoid matrices with
palisading spindle to epithelioid cells, a fibrous stroma, osseous components, and foreign-body reactions
with giant cells.

We describe a case of a CAPNON in a 31-year-old patient monitored with serial imaging for 17 years prior
to surgical resection and definitive diagnosis. Over this time period a progressive and extensive
surrounding oedema developed, a radiographic finding which has not been described previously.



CAPNON, calcifying pseudoneoplasm of the neuraxis
CNS, Central nervous system

MRI, magnetic resonance imaging

fMRI, functional magnetic resonance imaging

EMA, epithelial membrane antigen

PR, progesterone receptor

CT, computed tomography

GFAP, glial fibrillary acidic protein
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