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(THE NEW YORK ASSOCIATION OF NEUROPATHOLOGISTS)

MEETING OF DECEMBER 1, 2009
MINUTES

CASE CONFERENCE
Attendance:  Drs. M. Adachi, A. Baisre, M. Bitar, A. Chan, J. Crary, M. Fowkes, W. Harrington, P. Kozlowski, E. Lavi, Y Milewski, K. Newman, R. Rhodes, E. Richfield, M. Rosenblum, C. Shao, L. Sharer, A. Teich,  K. Weidenheim, M. Wrzolek, E. Wu; D. Zagzag.
The meeting took place at 6:30 PM at Bellevue Hospital.  Dr. Zagzag hosted the group and provided refreshments.
Three previously provided cases were presented as noted below (one slide did not match the history provided prior to the meeting as noted), and one case was sent as a Powerpoint presentation from Dr. T. Tihan, as follows (histories from contributors):

NYU 2009-2 (Drs. A. Chan and Irina Mikolaenko):  The patient is a 65-year-old woman with a history of hypertension, diabetes mellitus, hyperlipidemia, right breast cancer, S/P mastectomy plus XRT in 1990, who developed a feeling of "pressure behind the forehead" for a month. She was found on brain MRI to have a large right frontoparietal mass. The patient mainly takes medication for hypertension. There is no family history of malignancy. MRI Brain:  3.7 x 2.7 x 3.7 cm avidly enhancing, T1 hypodense and T2 hyperintense right frontal extra-axial mass with significant surrounding vasogenic edema, with mass effect and midline shift. There is hyperostosis of the adjacent right frontal bone with an enhancing nodule.

The neuropathology of this case is not the slide that was sent as NYU 2009-2.  The neurohistology showed a moderately cellular collagen-producinG tumor with clear-cell, spindle cell and compact areas.  Nuclei were ovoid.  PAS was strongly positive and the reaction product was removed with diastase.  Immunohistochemistry showed that EMA was strongly positive and PR was rarely positive.  There was moderate MIB1 staining.

The diagnosis was Clear cell meningioma, WHO Grade II.  The definition of WHO II meningiomas includes certain histological variants with an increased chance of recurrence, including the clear cell pattern.  Clear cell meningiomas make up 0.2% of all meningiomas and recurrence happens in 22-61% of cases.  There is a tendency for children and young adults to be affected and F:M ratio is 1.25:1.  Sites where this variant occurs, which are unusual for meningiomas in general, include the cerebellopontine angle, and cauda equina.  Progesterone receptors are found in 77% of cases, and there is occasional CSF seeding. 

The chordoid pattern is another variant of meningioma that indicates a WHO Grade of II.

Drs. Chan and Mikolaenko were requested to provide slides of this interesting case for the group.

Mt. Sinai 2009-1 (Dr. Mary Fowkes):  21-year-old healthy female with one episode of loss of consciousness of unknown duration in March 2008, and with two episodes of dizziness each lasting 30 minutes in October 2008.  No neurologic deficits, EEG normal.  MRI showed a left frontal brain cystic mass with a mural nodule which was unchanged from 8/08 to 6/09.  The cyst wall did not enhance and there was no vasogenic edema.  The mural nodule showed mildly increased blood flow suggesting increased angiogenesis and/or higher grade.  The radiological differential diagnosis included ganglioglioma, pleomorphic xanthoastrocytoma (PXA), metastasis, hemangioblastoma and juvenile pilocytic astrocytoma.  At operation, a firm fibrotic tumor with a mural nodule was found, and frozen section was read as "consistent with glioma."  As of 9/09, there was no residual neurological deficit.
Sections showed a tumor of large ganglion-like cells and a spindly component.  The large cells expressed, variably, GFA, neurofilaments and synaptophysin.  There were eosinophilic granular bodies and a lymphocytic perivascular infiltrate.  Reticulin was present in the spindly component but not in the gangliocytic component.  

The diagnosis was ganglioglioma.  Discussion, especially by Drs. Rosenblum and Zagzag, centered on the relationship of ganglioglioma and PXA.  Are these two separate entities, or do they represent a spectrum of the same tumor entity?  Both entities occur in young patients, are typically cystic, show pleomorphism with large cells and a fascicular component, express reticulin, have lymphocytes, eosinophilic granular bodies and may extend to the subarachnoid space.  Neoplastic cells that look like ganglion cells (neuronal) may also express GFAP.  Gangliogliomas are supposedly "white" but PXA are "yellow."  The extent of resection and mitotic activity are most predictive of recurrence.  Dr. Zagzag noted that the present example is a ganglioglioma because the large ganglion cells are devoid of reticulin.  
Robert Wood Johnson 2009-2 (Dr. Roy Rhodes):  A 48-year-old college admissions officer and fireman had a brief syncopal episode, which occurred while he was working in his firefighting capacity.  This brought him to the Emergency Department, a few weeks prior to surgery.  The ED workup found an enhancing laterally situated right temporal lobe mass, essentially thought to be incidental to syncope.  The patient had had no headaches, no visual acuity change or blurred vision, no pain behind his eyes, no hearing change, no ear pain or discharge, no weakness, no bowel or bladder difficulties and no change in gait.  Later neurological examination by the neurosurgeon was entirely normal.  History showed a recent repair of a rotator cuff, wrist surgery a year previously, and a remote apparent lipoma resection in his thigh.  He took alprazolam, vitamin B and omega-3.  "Generally without fainting spells."  MRI showed a 1.5 cm enhancing right posterior temporal mass with associated edema.  The mass was lateral and said to be non-cystic and not dural based.  CT angiography showed no relationship to any major blood vessels.  The patient was given the option of following by observation or a resection, and he opted for resection.  The operative report mentions that the operative bed following resection looked like normal white matter.

The tumor was well-demarcated.  The tumor included papillary, spindle cells and angiocentric areas, and there was tumor in the subarachnoid space.  Tumor invaded the dura.  The larger cells stained as neurons and there were smaller cells.  Nuclei had pseudoinclusions.  There were up to 4 mitoses per one HPF, but overall, very few mitoses were present.  There was some vasculitis and this was characterized as transmural with CD4+, CD8+ and CD45+ lymphocytes.  Differential diagnosis included gangliocytoma, ganglioglioma, ependymoma (clear cell), PXA, neurocytoma and mixed glioma.  Immunohistochemistry revealed that the tumor was EMA negative but many tumor cells expressed GFA; these were both spindly and small, but also large and binucleated.  In the areas resembling Neurocytoma, synaptophysin was diffusely positive and NeuN stained both large and small cells; a few GFAP-positive cells were interpreted as reactive.  Other areas also had strong synaptophysin-positive staining, including staining in the cytoplasm, and circumferential staining around ganglion cells.  The perivascular spindle cells resembled tanicytic ependyma and had long GFAP-positive processes.  The cells in the dura were GFAP-positive.  A few cells expressed SMA and desmin and were interpreted as cross-reacting astrocytes, or possibly other cells such as neural crest derived myofibroblasts that are not part of the tumor; it was noted that we have little experience with these antibodies in brain tumors.  A few cells expressed p53.  MIB1 was 40%.  
The diagnosis was Neuroepithelial neoplasm, of indeterminant grade, without high-grade features, and with caution regarding prognosis because of the high MIB1, focal mitoses and dural infiltration.  Possible sites of origin for this tumor include deep white matter, cerebral heterotopia, superficial granular layer (disappears at 18-20 gestational weeks), dural heterotopia, and neural crest.  A primary leptomeningeal glioma should only be in the subarachnoid space, for proof of origin.  A small primary parenchymal focus should be excluded to make this diagnosis (but that is possible in this case).  

Cooper and Kernohan discussed theories of heterotopias and superficial glioma in 1951, including the possibilities of a pial defect, aberrant migration, separation and detachment from an outpouching of the telencephalic vesicle.  Another idea is transformation of adult neural precursor cells from superficial stem cells which could produce a stem-cell-like glioma, and SVZ stem cells with mutations can make tumors in rodent cell cultures.  

The vasculitis may arise from an attempt of the brain to repair itself.  Endothelial cells release factors that stimulate glial growth (or overgrowth).  Regarding the presence of myofibroblast-like cells, they could arise from neural crest via the meninges, the local blood vessel walls, circulating fibrocytes from bone marrow, or the could be an epithelial-mesenchymal transmission.  In this case the myofibroblasts could be reactive.
FOLLOW-UPS.

1. Dr. Rhodes:  oncocytic meningioma.  This case was positive with a mitochondrial stain.  There was a small recurrence at 8 months which increased in size and was re-resected at 20 months.  The specimen showed scanty mucin.  The average time to recurrence of 4 other similar cases was 21 months (total of 10 cases in the literature).

2. Dr. Rhodes:  Rickettsia.  Electron microscopy of the RMSF case (September 2009) showed perivascular macrophages with rickettsia (morula).  

ADDENDUM CASES/DISCUSSIONS (occurred after Business meeting, but is placed here because it is a discussion of professional diagnostic concerns).
1.  Hemangioblastomas (HGB) at NYU, 1962-present.  Dr. Zagzag has reviewed 91 cases and divided them into 3 clinical subgroups:  1) known von Hippel-Lindau (VHL) disease, 2) previously unknown VHL now with hemangioblastoma whose subsequent work-up reveals VHL and 3) HGB without evidence of VHL after work-up.  The following questions arise:  Is the patient cured when VHL is not found?  HGB may recur and disseminate, so follow-up of those patients is still necessary.  

Subtypes of VHL include:

I. HGB plus RCC are at low risk for pheochromocytoma.  These have deletions, nonsense or missense mutations.

II. VHL at high risk for pheochromocytoma. (missense mutation).

IIA.  HGB, low incidence of RCC

IIB.  HB, high incidence RCC

IIB with only pheochromocytoma.  

HGB is a tumor of uncertain origin.

2.  Dr. T. Tihan's case (Arch Pathol 2008;132:104-8) is related to the above discussion of HGB.  This 75 year old male had a gait problem and an extra-axial intradural discrete cervical spinal tumor that was completely removed.  He dies 15 months after surgery, after cognitive decline.  Autopsy showed disseminated hemangioblastomatosis in the subarachnoid space, but no VHL was identified.  The patient also had limbic encephalitis.  What is the relationship of the encephalitis to the HGB?  Dr. Rosenblum noted that Sabin had found hemangioblasts in check embryo blood lakes.  Brachyury (notochordal antigen) marks these cells.  There is some evidence of hemangioblasts in humans, especially in locations where HGB occur.
Other references: 

J Korean Med Sci 2009;24:755-9

J Neuroopthalmol 2008;28:325-6
