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CASE REPORT

Rosenthal fibers as a diagnostic marker
craniopharyngioma, an intraoperative study
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Abstract

Craniopharyngioma is a sellar tumor with cystic and solid structures. The cystic areas contain aproteinaceous material
described as “oil machinery”, little is known about the characteristics of this fluid. We studied a woman 60 years old with
a long history of 10 years with visual disturbance until amaurosis. The MRI showed a sellar lesion. Intraoperative findings
showed a necrotic yelloswish material with purulent appearance that was diagnosed as abscess. The intraoperative study
with crush smears showed a dirty background with necrosis and lipo-proteinaceous material. Few inflammatory cells and
abundant Rosenthal fibers formation were also observed. Epithelial cells were lacking. The presence of Rosenthal fibers
and lipo-proteinaceous material has been observed in the boundary of this tumor, but those findings have been described as
the same and may be helpful for the craniopharyngioma diagnosis. The presence of these indicates rupture of the cystic
structure and conditions the output of the material that is damaging normal brain structures.
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1 Introduction

Craniopharyngiomas (CPs) are epithelial tumors that typically arise in the suprasellar region of the brain. CPs are benign
but locally invasive tumours of the sellar region that can be divided as two subtypes. The adamantinomatous type (aCP)
occurs mainly during childhood and the papillary type (pCP) - is found almost exclusively in adults, according the WHO
classification 1.

Chemical meningitis (CM) is a rare mechanism due to the rupture of craniopharyngioma cyst; it occurs because of the
presence of cholesterol crystals in cyst fluid secreted by the squamous epithelium lining of the cyst.
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Depending in the cholesterol contents of cystic tumor fluid, spontaneous rupture may be presented with or without
[2-4]

meningitis
The cyst rupture mechanism cyst depends on the cyst wall weakness. It is caused by cyst expansion that conditions cyst
wall degeneration 2. Cystic forms of CPs are studied biochemically regarding lactate, pH, total protein, albumin,
immunoglobulin’s G and M contents. The CPs’ pathogenesis seems to be more similar to the other brain tumors than what
earlier it was believed to be °.

The aim of this paper is to present a case report of craniopharyngioma that was diagnosed as probable abscess in the
parasellar region, but the macroscopic appearance and intraoperative smears analysis section showed only Rosenthal
fibers and proteinaceous material.

2 Case report

A 60-year-old woman has a long history of headache and visual disturbance of ten years. The lastest clinical manifestation
when she presented to our institution was left amaurosis. The MRI showed a sellar mass. She was operated. During the
surgical process, there was a soft and necrotic yellowish fluid appearance and was diagnosed as abscess (see Figure 1).
The blood was easily extended and had grainy aspect and was taken with H&E stain. Intraoperative crush smears showed
anecrotic, dirty, lipo-proteinaceous background (see Figure 2a & 2b). There were few cells, inflammatory type (see Figure
2b), and amorphous eosinophilic material similar to Rosenthal fibers (see Figure 2¢). Macrophages with lipid vacuole
were also observed (see Figure 2d). This eosinophilic material are formed by these irregular and amorphous structures that
show lipid vacuoles inside (see Figure 3a-3c) and few epithelial cell with lipid vacuoles were observed (see Figure 3d). It
was diagnosed at the boundary of craniopharyngioma and definitive diagnosis was craniopharyngioma.

Figure 1. IRM of the lesion. (a) In sagittal image showed a supraselar enhancement mass, (b) T1: iso- to hyper intense to
brain (due to high protein content machinery oil cysts), and (c) with the signal intensities of the mixed cystic and solid
components.

3 Discussion

Chemical meningitis presence depends on the cholesterol contents of cystic fluid. They have been reported from several
types of cystic lesions such as: dermoids epidermoid cysts in the cerebellar pontine angle cisterns, cysts of Rathke pouch,
cholesteatoma following radical mastoidectomy and remnant after geniculate ganglion surgery. Cerebral vasospasm
can be caused by the cyst rupture. Its well-known chemical meningitis should be considered as a differential diagnosis
even in postoperative periods of craniopharyngioma. Long-term follow-up is necessary to evaluate cyst recurrence.
CP, Rathke’s cyst (RC), and xanthogranuloma (XG) are akin rare sellar masses formed by a purulent, yellowish soft
material >4,
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--
--

Figure 2. The intraoperative crush smears showed a necrotic, dirty, lipoproteinaceus background (a) and (b) showed few
inflammatory cells, (c) this amorphous eosinophilic material that they were considerate as Rosenthal fibers showed lipid
vacuole insides and Macrophages with lipid vacuole were observed in (d).

--
--

Figure 3. (a) and (b). Eosinophilic material was formed by these irregular and amorphous structures that show lipid
vacuoles inside. (¢) This amorphous precipitates become denser and in (d) few epithelial cell with lipid vacuoles and

necrotic appearance were observed.
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Rosenthal fibers (RFs) have been described in the periphery or boundary of craniopharyngioma but little is known about it.
RFs are inclusions within astrocytes, presented not only in Alexander’s disease ', also in astrocytic tumors, glial scar

6] and Rosenthal Fibers encephalopathy ", They are granular deposits, intimately associated with intermediate
[6]

tissue
filaments

Alexander’s disease (AxD) is characterized by eosinophilic cytoplasmic inclusions, termed Rosenthal fibers, within
astrocyte processes but near to demyelination areas . Rosenthal fibers contain glial fibrillary acidic protein (GFAP), the
heat shock proteins hsp-27, ubiquitin, and of-crystallin. It is postulated they are formed by a metabolic disturbance of
astrocytes that leads excessive amounts degradation of glial filaments ©°!.

Rosenthal fibers encephalopathy is distinguished by a preponderance of Rosenthal fibers in the brain stem without
demyelination or accompanying clinical evidence of a debilitating systemic illness caused by a neurological
involvement [,

RFs have seen surrounding brain parenchyma showing marked reactive lipoid gliosis !\, The basic principles of gliosis
causes an astrocytic reaction in different CNS diseases as brain tumors, demyelinating disease, meningitis, and also to no
glial tumors such as craniopharyngioma, hemangioblastomas, metastases, and lymphomas. New diagnostic methods have
facilitated differences between reactive astrocytosis and diffuse gliomas ). The presence of pilocytic astrocytes and
Rosenthal fibers in the gliosis tissue around a slow-growing falx meningioma is an additional evidence for a peculiar type
of changes in the astrocytes. The challenge in the routine practice of surgical neuropathology is to distinct the reactive
astrocytosis, which can be caused by non-neoplastic and neoplastic conditions, including a low-grade infiltrating diffuse
astrocytoma, WHO grade I "), This can be analyzed with small biopsies, limited amounts of tissue, for pathologic study,
especially considering it may be helpful to make differences in the patient’s prognosis and therapy ..

Pilomyxoid astrocytomas are identified as the most aggressive variant of pilocytic astrocytomas which are common in
infants and young children . Pilomyxoid astrocytomas have some characteristics like: a perivascular arrangement of
pilocytic cells with a homomorphous architecture, and an elongated and uniformed bipolar cells loosely ranged within a
prominent myxoid background *!,

4 Conclusion

Presence of a dirty, necrotic and lipo-proteinaceous background and Rosenthal fibers is not indicative of craneofaringioma
but is helpfully to make diagnosis of craniopharyngioma in intraoperative smears.
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