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Objective and importance:
We present the case of a patient with a very unusual intracerebral pseudotumoural calciﬁcation and
describe the pathological ﬁndings, speculate on possible aetiology and review the related literature.
Case presentation:
A thirty-one year old man with epilepsy had presented with left hemiparesis and an increase in the frequency of his seizures. Blood tests did not reveal any electrolyte or metabolic abnormality. The patient
had a magnetic resonance imaging (MRI) scan of the head which showed a cortical-subcortical sharply
circumscribed hypo-intense lesion on both the T1 and T2 weighted scans, in the medial third of the
right inferior frontal gyrus (F3 gyrus). Following a right frontal craniotomy the lesion was excised completely. On microscopy the lesion exhibited a lamellar concentric (psammoma-like) pattern of calcium
deposits in brain parenchyma.
Discussion:
There has been no previous report in the literature of the type of pseudotumoral calciﬁcation we have
reported. The aetiology or pathogenesis of this type of lesion is not known; however, in our experience
surgical removal of it was associated with a very favourable outcome.
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W

e present the case of a patient with a very unusual intracerebral pseudotumoral calciﬁcation.
and describe the pathological ﬁndings, speculate on
the possible aetiology and review the related literature.

had developed after the family physician had noted
gingival hyperplasia and replaced phenytoin with carbamazepine.

The T1 weighted MRI scans of the head revealed a
small (2-3 cm in diameter), sharply circumscribed
cortical and subcortical hypointense mass with no
Clinical presentation
contrast enhancement, located in the right frontal lobe
A 31 years old man presented to our neurosurgical
under the F3 gyrus; however there was enhancement
clinic with a left hemiparesis and an increase in frequency of his generalised tonic-clonic seizures. The of surrounding area (ﬁg. 1a, b). The lesion was also
patient was 15 years old when he had his ﬁrst seizure hypointense on T2 weighted MRI scan with hyperand this had been kept under control with phenytoin. intensity of the surrounding brain. As the MRI ﬁndPrior to this admission no imaging studies of his head ings were suggestive of the lesion being probably a
had been obtained. The patientʼs current problems tumour with calciﬁcation, we did not obtain a further
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computed tomography (CT) scan of the head, even
though the calciﬁed lesions are better demonstrated
by this latter method.

lar concentric pattern of calcium deposits. These were
similar in appearance to psammoma bodies, mostly
encountered in meningioma. The pathogenesis of calcium deposition in the typical pattern of psammoma
The patient was managed surgically with right frontal bodies, in any location, is not known. Osteopontin, a
craniotomy and complete excision of the lesion.
major phosphorylated glycoprotein normally present
in bone and produced by CD68-positive macrophages
On macroscopic examination the lesion was a whit- found in meningiomas may play a signiﬁcant role in
ish, circumscribed, 1.5 cm in diameter hard mass (ﬁg. the development of psammoma bodies in these tu2). It was necessary to decalcify it in a 5% aqueous mours (9). Psammoma bodies contain calcium phossolution of hydrochloric acid for 5 days prior to histo- phate deposits (9). However, we had not chemically
logical processing.
analysed the nature of the calcium deposits in our lesion.
On microscopic examination there were multiple concentric lamellar structures, akin to psammoma bodies Certain psammomatous meningiomas can mostly be
ranging from 3-5 to over 300 micrometers in diam- composed of psammomatous bodies with only a few
eter. These rounded structures were separated by thin cellular elements (12). However, this is unlikely to
cords of nervous tissue showing only patchy, very be the nature of the lesion in our patient as on microdiscrete gliosis. No association of calcium deposits scopy no meningothelial cells or any other features
to the vessels was noted. The calciﬁcations appeared suggestive for such a tumour were noted; besides, the
basophilic on routine hematoxylin–eosin staining lesion was intraparenchymal [though very rare cases
(ﬁg. 3). On Massonʼs trichrome staining a matrix of of intraparenchymal meningiomas have been reported
collagen and various glycoproteins were visible (ﬁg. (11, 16, 25) in the literature, they are not of the psam4). There was positive reaction to Periodic acid-Schiff momatous type].
(PAS) staining also (not shown). At the periphery of
the psammomatous agglomeration a denser astrocytic Psammoma bodies do occur extracranially in relagliosis was conspicuous. A histochemical stain for tion to certain neoplasms but, not likely to be relevant
detecting iron [Malloryʼs modiﬁed reaction, as de- in our case. Extracranial psammoma bodies can be
scribed elsewhere (23)] was performed, which was rarely be found in association with uterine serous carnegative.
cinoma, serous carcinoma of the ovary or peritoneum
(3).
A year later the patient was well and a CT scan performed for follow-up showed no local recurrence or Deposition of calcium in abnormal tissue, deﬁned as
other pathological changes. Since the operation the dystrophic calciﬁcation, can also exhibit scattered
patient has been free of seizures and has not required calcium pyrophosphate deposits. Such changes at the
anticonvulsant therapy.
site of a previous traumatic or vascular event may result in a cerebral scar that can undergo calciﬁcation
even after many years from the initial injury. HowDiscussion
ever, no records of such injury were found in the past
On literature search with PubMed (19) we were unmedical history of the patient; furthermore the surable to ﬁnd any previous report of a similar lesion to
rounding parenchyma did not show any features of
that we have described.
previous rich glial proliferation.
The ﬁndings of the preoperative MRI studies and some
of the intra-operative macroscopic appearances of the
lesion were suggestive of several types of intra-axial
calciﬁed neoplastic tumours such as astrocytoma,
pleomorphic xanthoastrocytoma, oligodendroglioma,
ganglioglioma, dysembryoplastic neuroepithelial tumour, angioma (8) and even lymphoma (4, 18); however, on microscopy there was no evidence of any
neoplastic cells.
The striking feature on microscopy was of the lamelISSN 1478-6672

Intracranial calciﬁcations could be due to vascular
malformations. However, no evidence of such a lesion was noted on microscopy.
In our patient, the pseudotumoral calciﬁcation could
be due to mineralization of some previous infectious
process located in the frontal lobe. Rarely, some parasitic (neurocysticercosis), bacterial (abscesses) or
fungal lesions may accumulate mineral salts. However, the clinical data and histological ﬁndings in our
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Figure 1a

Figure 1b
Figure 1a. T1 weighted MRI scan with contrast;
right frontal hypo-intense lesion with surrounding
contrast enhancement. Figure 1b. T2 weighted MRI
scan: right frontal hypodense lesion with surrounding hyper-intensity.

Figure 3. On microscopy (H&E stain; × 10) the lesion was composed of abundant calciﬁed, psammoma-like structures of variable diameter which were
intensely basophilic and surrounded by normal brain
parenchyma.

Figure 2. Macroscopic view of the lesion; it had a
diameter about 1.5 cm.

Figure 4. On additional microscopy (× 40; Massonʼs
Trichrome), the intermingling parenchyma appears
normal. There is some oedema evident but no astrocytic gliosis.
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py revealed it to be a non-neoplastic lesion. The cause
or pathogenesis of this type of lesion is not known.
Surgeons must be aware of this type of lesion because
of its rarity and of the good prognosis following its
radical removal, which is uncomplicated.
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choroid plexus or on the surface of cerebrum (17);
furthermore, the patient did not exhibit any features References
consistent with criteria for neuroﬁbromatosis type 2 1. Albu G, Deak G, Mencser Z, Vajtai I: Fibro-os(7).
seous lesion of the central nervous system. Orv Hetil.
142:1165-1167, 2001.
Systemic non-neoplastic pseudotumoral calciﬁcation 2. Blay P, Fernandez-Martinez J M, Diaz-Lopez B:
could occur in disturbances of calcium or phosphate Vertebral involvement in hyperphosphatemic tumoral
metabolism (22). These apparently de novo lesions calcinosis. Bone. 28:316-318, 2001.
are deﬁned as metastatic calciﬁcation. The serum cal- 3. Cameron RI, McCluggage WG: Extensive psamcium and phosphate levels were within normal range momatous calciﬁcation of the uterus and cervix assoin our patient. In the condition known as ʻtumoral ciated with a uterine serous carcinoma. J Clin Pathol.
calcinosisʼ there is extra-skeletal calciﬁcation but the 57:888-890, 2004.
deposits do not exhibit psammoma bodies on micros- 4. Coulon A, Laﬁtte F, Hoang-Xuan K, Martin-Ducopy (14, 15, 20, 21, 26).
verneuil N, Mokhtari K, Blustajn J, Chiras J: Radiographic ﬁndings in 37 cases of primary CNS lymThe common location of metastatic calciﬁcation is phoma in immunocompetent patients. Eur Radiol.
usually in the soft subcutaneous periarticular tissues 12, 2002.
(13). Some unusual presentations can be found in var- 5. Durant DM, Riley LH 3rd, Burger PC, McCarthy
ious sites and, in regards to the nervous system is fre- E F: Tumoral calcinosis of the spine: a study of 21
quently seen in the spine, mostly as extradural masses cases. Spine. 26:1673-1679, 2001.
resulting in spinal cord compression (5, 6, 10), some 6. Flores J, Munoz J, Gallego S, Bujan A, Ferreiro I,
rare cases in the meninges (27) and rarely even in the Gonzalez A: Spinal cord compression due to tumoral
vertebrae (2).
idiopatic calcinosis. Spinal cord. 41:413-416, 2003.
7. Grant G, Mayberg M: Vestibular schwannomas,
There have been reports of tumoural calcinosis re- in Bernstein M BM (ed) Neuro-oncology the essenlated to spinal meninges (5, 6, 10, 27) and in an unu- tials. New York, Thieme, 2000, p 393.
sual case of a calcifying tumoural lesion in the brain 8. Greenberg M: Handbook of Neurosurgery. New
(1), described as a “pseudotumor calciﬁcans”. In this York, Thieme, 2001.
latter case the lesion was complex with ﬁbro-osseous 9. Hirota S, Nakajima Y, Yoshimine T, Kohri K,
proliferation but containing no psammoma-like struc- Nomura S, Taneda M, Hayakawa T, Kitamura Y: Extures.
pression of bone-related protein messenger RNA in
human meningiomas: possible involvement of osteFahr disease is a very rare condition where there is in- opontin in development of psammoma bodies. J Neutraparenchymal calciﬁcation in the basal ganglia and ropathol Exp Neurol. 54:698-703, 1995.
dentate nucleus or the choroid plexuses (14).
10. Iglesias A, Arias M, Brasa J, Gonzalez A, Conde
C: Tumoral calcinosis presenting as an extradural
Singh et. al, (24) have reported focal cortical-subcor- mass: MR ﬁndings and pathological correlation. Eur
tical calciﬁcation in patients with epilepsy; however, Radiol. 12:2377-2380, 2002.
they did not report of any pathological features; their 11. Kohama I, Sohma T, Nunomura K, Igarashi K,
study was based on EEG and radiological ﬁndings; Ishikawa A: Intraparenchymal meningioma in an incortical dysgenesis and heterotopias they report can fant--case report. Neurol Med Chir (Tokyo). 36:598become calciﬁed without becoming a tumoural mass. 601, 1996.
12. Lantos P, Louis D, Rosenblum M, et. al: Tumours
of the nervous system, in Graham D LP (ed) GreenConclusion
The histological type of psammoma-like pseudotu- ﬁeldʼs Neuropathology. London, Arnold, 2002, p
moral calcinosis we report is unusual and previously 913.
not reported. Imaging and macroscopic studies were 13. Martinez S: Tumoral calcinosis: 12 years later.
suggestive of a neoplastic entity; however, microsco- Semin Musculoskelet Radiol. 6:331-339, 2002.
www.annals-neurosurgery.org

4

Psammomatous calciﬁcation...Arsene D et al.
14. Mockel G, Buttgereit F, Labs K, Perka C: Tumoral
calcinosis revisited: pathophysiology and treatment.
Rheumatol Int. 25:55-59, 2005.
15. Mumme T, Grieﬁngholt H, Schmidt-Rohlﬁng
B, Muller-Rath R, Kochs A: Teutschlander disease.
A rare benign differential diagnosis of proliferative
space-occupying lesions in the periarticular soft tissue. Orthopade. 33:829-835, 2004.
16. Mut M, Soylemezoglu F, Firat MM, Palaoglu
S: Intraparenchymal meningioma originating from
underlying meningioangiomatosis. Case report and
review of the literature. J Neurosurg. 92:706-710,
2000.
17. Osborn A: Disorders of histogenesis: neurocutaneous syndromes, in Osborn (ed) Diagnostic Neuroradiology. St. Louis, Mosby, 1994, p 92.
18. Pappert EJ, Parker JC Jr, Hubbard A: Cerebral
lymphoma in childhood: a diagnostic dilemma. South
Med J. 82:1294-1298, 1989.
19. PubMed: National Library of Medicine, in
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi (ed),
2004
20. Rambani R, Dhillon MS, Aggarwal R: Tumoral
calcinosis with unusual presentation. A case report.
Acta Orthop Belg. 69:368-372, 2003.
21. Rupf G, Jansen T, Weller S: Teutschlander disease--a rare benign soft tissue calcinosis. Case report.
Aktuelle Traumatol. 20, 1990.
22. Seyahi N, Apaydin S, Sariyar M, Serdengecti K,
Erek E: Intracranial calciﬁcation and tumoural calci-

Ann Neurosurg., 2005; 5(1): 1-5
nosis during vitamin D therapy. Nephrology. 9:8993, 2004.
23. Sheehan DC, Hrapchak BR: Theory and Practice
of Histotechnology. St. Louis, CV Mosby, 1980.
24. Singh G, Sachdev MS, Tirath A, Gupta AK,
Avasthi G: Focal cortical-subcortical calciﬁcations
(FCSCs) and epilepsy in the Indian subcontinent. Epilepsia. 41:718-726, 2000.
25. Teo JG, Goh KY, Rosenblum MK, Muszynski
CA, FJ. E: Intraparenchymal clear cell meningioma
of the brainstem in a 2-year-old child. Case report and
literature review. Pediatr Neurosurg. 28:27-30, 1998.
26. Varma S, Bhansali A, Gill SS, Kumari S, Singh S:
Peri-articular ʻhard tumoursʼ in soft tissues. Postgrad
Med J. 75:492-495, 1999.
27. Watanabe A, Isoe S, Kaneko M, Nukui H: Tumoral calcinosis of the lumbar meninges: case report.
Neurosurgery. 47:230-232, 2000.
Correspondence to: Dorel Arsene MD, Head of Neuropathology and Anatomic Pathology Department, Institutul de Boli Cerebrovasculare, Sos Berceni nr 1012, Bucharest, Romania. Email: dorelarsene@yahoo.
com
Received for publication 25 March 2004. Accepted
15 February 2005. Published 12 April 2005.
© Annals of Neurosurgery & Arsene D et al., 2005

www.annals-neurosurgery.org

5

