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[ 4 Case Report

Meningiomas with Collagenous Rosettes: A Report of Three Cases

Abstract

Formation of rosettes is very rarely encountered in meningiomas. The 2016 WHO classification of
central nervous system tumors mentions it as a rare pattern secondarily encountered in different
variants. We report three cases of meningiomas forming collagenous rosettes. Case 1 was a
60-year-old male with a right frontoparietal mass lesion. Excisional biopsy showed features of
atypical meningioma (WHO Grade II) with diffusely scattered collagenous rosettes. Case 2 was a
48-year-old male with right frontoparietal space-occupying lesion. Microscopy revealed a papillary
variant of meningioma (WHO Grade III) with prominent diffusely scattered collagenous rosettes.
Case 3 was a 75-year-old female with left parietal convexity tumor. Microscopy revealed a clear-cell
meningioma (WHO Grade II) with cerebral invasion. Focal collagenous rosettes and fibrosclerotic
whorls were noted. In all three cases, Masson’s trichrome was used to confirm collagenous nature of
the rosettes. All three tumors were positive for epithelial membrane antigen and vimentin.
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Introduction

Meningiomas are tumors arising from
meningothelial cells which show diverse
histological features. Many morphological
variants and patterns are described some
of which are known to upgrade tumor, for
example, papillary, rhabdoid, clear cell, and
choroid.!!

In the 2016 WHO classification of central
nervous system tumors, formation of
meningothelial rosettes has been described
as a rare pattern encountered secondarily in
different variants."! If they are encountered
in poorly differentiated cases, they may
pose a diagnostic challenge since rosettes
are usually associated with ependymal or
neuronal differentiation.!

Due to the rarity of this pattern, there are
very few reports found in the literature. In
this case report, we discuss three cases with
formation of rosettes.

Case Reports
Case 1

A 60-year-old male presented with numbness
in the left hand for 1 year and an episode
of generalized tonic—clonic convulsions.
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His neurological examination was normal.
Magnetic  resonance imaging (MRI)
revealed an  extra-axial  solid-cystic
mass in the right frontoparietal region
measuring 6.8 cm x 3.8 cm x 3.7 cm.
Excisional biopsy showed features of an
atypical meningioma (WHO Grade II)
with meningothelial cells in syncytia
and  nests.  Nuclear  pleomorphism,
hyperchromatism, and prominent nucleoli
were seen. Mitotic activity was 5/10 hpf.
Also seen were diffusely scattered rosettes.
Masson’s trichrome was used to confirm
their collagenous nature. Tumor showed
epithelial membrane antigen (EMA) and
vimentin positivity.

Case 2

A 48-year-old male presented with 1-year
history of convulsions and left-sided limb
weakness for 4 months. MRI showed right
frontoparietal ~ space-occupying  lesion.
Excisional biopsy revealed papillary
variant of meningioma (WHO Grade III)
with focal rhabdoid features. There was
nuclear pleomorphism with few cells
showing prominent nucleoli. Tumor
showed inflammatory infiltrate composed of
lymphocytes and plasma cells. Prominent
diffusely scattered collagenous rosettes
were seen which were highlighted by
Masson’s trichrome stain. Mitotic count
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Figure 1: Diffusely scattered collagenous rosettes surrounded by neoplastic
meningothelial cells (a and b: H and E, %10, c and d: H and E, x40)

(a and b: Masson's trichrome, x40)

was <4/10 hpf. MIB-1 labeling index was 5%—6%. Tumor
was positive for EMA and vimentin.

Case 3

A 75-year-old female presented with a history of
right-sided limb weakness for 10 months and multiple
episodes of seizures for 9 months. MRI revealed a left
parietal convexity tumor. Excisional biopsy revealed
a clear-cell variant of meningioma (WHO Grade II)
showing marked pleomorphism with some binucleated
cells and multinucleated giant cells. Scattered tiny foci
of necrosis were present. Intervening blocky perivascular
and interstitial collagen were seen. Occasional mitoses
were noted (<4/10 hpf). Focal collagenous rosettes and
fibrosclerotic whorls were seen which were highlighted by
Masson’s trichrome stain. Tumor cells showed EMA and
vimentin positivity. Focally, tumor was seen infiltrating the
cerebral parenchyma [Figures 1-4].

Discussion

Rosette formation is a very rare pattern that can
occasionally be encountered in meningiomas. As per our
knowledge, only published reports of rosette-forming
meningiomas in humans are a clinicopathological study of
11 rosette-forming meningiomas,” a case report describing
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Figure 2: Higher grade features displayed by meningiomas. (a) Cerebral
invasion, (b) papillary architecture, (c) clear-cell morphology, (d) increased
mitotic activity (H and E, x40)

Figure 4: (a and b) Tumor cells showing vimentin positivity. (c and d)
Membranous epithelial membrane antigen positivity displayed by the
tumor cells (x40)

secretory meningioma with meningothelial rosettes in a
case of moyamoya disease and a mention by Dr. Kepes
while highlighting differential diagnostic problems in
meningiomas.”! Haybaeck et al. described a case of
collagen-producing meningioma showing many collagenous
spheroid precipitates instead of rosettes in which tumor
cells also expressed vasogenic substances.”) Meningothelial
rosettes have been reported in canines.™®

Two of our cases were male patients while one was a
female. One patient was middle aged (38 years old), while
two patients were elderly (60 and 75 years old). In two of
the cases, tumor was right frontoparietal in location, while
in the third case, it was seen in left parietal convexity.

In the case series of 11 cases, patients ranged from 18 to
86 years, female-to-male ratio was 1:8 and all tumors were
intracranial.””! In the other published report of secretory
meningioma with meningothelial rosettes, tumor was seen
in a 66-year-old male and location was left hemisphere.!
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Table 1: Summary of pathological features of the three cases of meningioma

Case Location of Subtype Mitoses Brain Other features Nature and Grade

number tumor Invasion distribution of rosettes of tumor

1 Right Atypical 5/10 hpf None Pleomorphism, hyperchromatic nuclei,  Collagenous/diffuse 1I
frontoparietal meningioma prominent nucleoli

2 Right Papillary <4/10 hpf None Focally rhabdoid, pleomorphism, bizarre Collagenous/diffuse 111
frontoparietal meningioma cells, inflammatory infiltrate

3 Left parietal Clear-cell ~ <4/10 hpf Present  Pleomorphism, intervening blocky Collagenous/focal 11
convexity meningioma collagen, foci of necrosis, brain invasion

Hpf — High-power field

Table 2: Comparison of age, sex, and grade of the
present cases with other published case reports

Case report Age Sex Grade
Present 60, 48,75 Male (2), female (1) I1, 111, 11
Liverman et al.” 18-86  Female:male ratio=1:8 I-1IT
Tada et al.®! 66 Male I (secretory)

All our cases were higher grade meningiomas. Two of
the meningiomas were of the WHO Grade II (atypical
meningioma and clear-cell meningioma) with the first
case having a mitotic count of 5/10 hpf and clear-cell
meningioma showing foci of brain invasion. One case
was papillary meningioma (WHO Grade III). In the
study published by Liverman ef al., 11 rosette-forming
meningiomas had different grades ranging from I to III and
different patterns, leading them to conclude that rosettes
may be seen nonspecifically in different variants and also
any grade can be encountered.”

Rosettes encountered in meningiomas can be collagenous
or with central gland-like lumens (true rosettes) and even
perivascular pseudorosettes can be encountered. In poorly
differentiated cases, they may pose a diagnostic challenge,
especially if the rosettes resemble the Homer—Wright
rosettes as seen in primitive neuroectodermal tumor,
medulloblastomas, neuroblastomas, etc.l” In all three of our
cases, rosettes were of collagenous nature, as highlighted
by the Masson’s trichrome stain.

In two of our cases, rosettes were diffusely scattered
throughout tumor, while in one tumor, they were only
focally seen. In the study done by Liverman ef al., 7 out
of 11 rosettes had focal rosettes, while only 4 cases had
diffuse distribution of rosettes [Table 1].%)

To summarize, all three of our rosette-forming
meningiomas were of a higher grade (Grades II and III) and
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were seen in middle-aged to elderly patients. All rosettes
were collagenous in nature and either diffuse or focal in
distribution [Table 2].
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