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Abstract

Astroblastoma is a rare neuroepithelial neoplasm of unknown origin, usually occurring in

children and young adults. Here we report a case of astroblastoma with uncommon features in

an 18-year-old female. The tumor was a well-circumscribed cystic and solid mass with

marked gadolinium enhancement in the right frontal lobe. Cytological examination showed

polarized monopolar cells with diminished cohesiveness. Tumor cells possessed eccentric

round to oval nuclei with abundant eosinophilic cytoplasm, sometimes having cytoplasmic

processes. Histopathologically, the tumor showed perivascular pseudorosettes with prominent

vascular sclerosis. Foam cells were frequently infiltrated around blood vessels and among

tumor cells. In some areas, a solid growth pattern of plump tumor cells with abundant

inclusion-like eosinophilic cytoplasm showing rhabdoid appearance was observed. The

immunohistochemical study revealed strong and diffuse positivity for vimentin and epithelial

membrane antigen (EMA). Tumor cells were focally positive for glial fibrillary acidic protein

(GFAP) and cytokeratin AE1/AE3. Nuclear immunoreactivity for INI1 protein was evident.

The Ki-67 labeling index was 10.8%. This tumor was finally diagnosed as low-grade

astroblastoma and the patient had no evidence of recurrence without postoperative

radiotherapy or chemotherapy during the last 6 months of follow-up. This report describes

novel cytological, histopathological, and immunohistochemical features of the rare tumor.
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Introduction

Astroblastoma is a rare neuroepithelial neoplasm of unknown origin, mainly affecting

children, adolescents, and young adults with female predominance. On computed tomography

(CT) and magnetic resonance imaging (MRI), the tumor is a well-demarcated, nodular or

lobulated cystic mass with conspicuous contrast enhancement, usually located in the cerebral

hemisphere [1,2].

The typical histopathological features of astroblastoma are the perivascular pseudorosette

of GFAP-positive cells with short and stout cytoplasmic processes, radiating towards central

blood vessels that often demonstrate sclerosis [3-5]. Other histological characteristics are lack

of fibrillary background and compressing rather than infiltrative margin [6,7]. As histological

variation, few cases of astroblastoma with rhabdoid features are reported [8,9].

Here we present a case of cerebral astroblastoma with rhabdoid appearance in an 18-year-

old female.



Clinical summary

An 18-year-old female complained of headache for 2 months and nausea for a month. With

the development of numbness in the left side of her face and upper limb, she visited our

hospital. Neurological examination failed to reveal any significant abnormality. Plain

computed tomography (CT) demonstrated a heterogeneous low- to isodensity mass with a

large cystic lesion of 7.5 cm in diameter in the right frontal lobe extending from the cortex to

periventricular region (Fig. 1A). Magnetic resonance imaging (MRI) revealed a large, well-

circumscribed, solid and cystic lesion with little perilesional edema (Fig. 1B and 1C). The

solid lesion was hypo- to isointense to gray matter on both T1- and T2-weighted sequences

with a bubbly appearance. After gadolinium administration, the solid lesion and a part of the

cyst wall showed marked enhancement (Fig. 1D). Calcification was not apparent.

Based on these findings, differential diagnoses of pleomorphic xanthoastrocytoma (PXA),

primitive neuroectodermal tumor (PNET), and anaplastic ependymoma were raised, and a

right frontal craniotomy was performed. The tumor was intraparenchymal and the solid lesion

was very hard. The tumor margin was well-demarcated from the surrounding brain tissue and

gross total resection was achieved. The cyst wall was also totally resected according to

intraoperative rapid diagnosis of the presence of tumor cells in the cyst wall. The patient made

an uneventful recovery in the postoperative period and neurological examination did not

reveal any additional neurological deficits. The patient had no evidence of recurrence of



tumor without adjuvant radiotherapy or chemotherapy during the last 6 months of follow-up.



Pathological findings

Cytological examination showed polarized monopolar cells with diminished cohesiveness

(Fig. 2). Tumor cells possessed eccentric round to oval nuclei with abundant eosinophilic

cytoplasm, sometimes exhibiting short cytoplasmic processes. Nuclear atypia was mild and

pleomorphism was not observed. Perivascular pseudorosettes, infiltration of foam cells, or

hyalinization of blood vessel walls were not apparent.

Histopathological examination of tumor tissue revealed proliferation of polar cells having

abundant eosinophilic cytoplasm and eccentrically located nuclei with short stout cytoplasmic

processes anchored to blood vessels showing perivascular pseudorosettes, unlike those seen in

ependymoma (Fig. 3A). Prominent sclerosis of blood vessels and stroma was observed (Fig.

3B). Degenerative cyst and cholesterol cleft were frequently seen (Fig. 3C). In the

intervascular region, tumor cells were poorly cohesive among themselves. Foam cells

frequently infiltrated around blood vessels as well as among tumor cells (Fig. 3D and 3E). In

some areas, solid growth pattern of plump tumor cells with more abundant inclusion-like

eosinophilic cytoplasm showing rhabdoid appearance was observed (Fig. 3F). A few small

foci of necrosis without palisading were found (Fig. 3G) but mitosis was infrequent (1-2/10

high power fields (HPFs)) and no microvascular proliferation or palisading necrosis was

evident. Fibrillary matrix, true rosettes, or calcification was not observed. Tumor cells were

also observed in the cyst wall, but the tumor margin was compressing and well circumscribed



(Fig. 3H).

In the immunohistochemical study, tumor cells were focally positive for glial fibrillary

acidic protein (GFAP) (Fig. 4A) and diffusely and strongly positive for vimentin (Fig. 4B).

Inclusion-like cytoplasm was also positive for vimentin. Epithelial membrane antigen (EMA)

was strongly and diffusely positive in cytoplasm and cell membrane (Fig. 4C), while in some

areas dot-like staining was also observed (Fig. 4D). Ring-like staining of EMA was not

evident. S-100 protein (Fig. 4E), cytokeratin AE1/AE3 (Fig. 4F), cytokeratin 34BE12, and

cytokeratin 5/6 were focally immunopositive and nuclear immunoreactivity for INI1 protein

was evident in most of the tumor cells, including those with rhabdoid appearance (Fig. 4G).

Tumor cells were positive for nestin and negative for Olig2 and cytokeratin CAM5.2.

Immunostaining for IDH1 mutation was negative. The Ki-67 labeling index was 10.8% (Fig.

4H).

Ultrastructurally, tumor cells showed peripherally located nucleus and abundant cytoplasm,

which was filled with numerous intermediate filaments and contained few organelles such as

Golgi cisternae and mitochondria (Fig. 5). Microvilli, cilia, or junctional complexes were not

apparent.

Based on these findings, a histopathological diagnosis of low-grade astroblastoma was

established.



Discussion

Astroblastoma is a very rare neuroepithelial tumor initially described by Bailey and Bucy

in 1930 [10]. Astroblastoma accounts for 0.45-2.8% of all neuroglial tumors [11], mainly

affecting children, adolescents, and young adults. In the absence of sufficient

clinicopathological data, no WHO grade was given to this rare tumor [12].

Distinctive findings on MRI and CT include a well-circumscribed cystic mass with

conspicuous enhancement, its being localized usually in the supratentorial region, especially

in the frontal, parietal, and temporal lobes [2]. The solid component of the tumor often has a

bubbly appearance on MRI, and these lesions have relatively little peritumoral edema for their

large size, which may be related to the lack of local tumor infiltration into the surrounding

brain tissue [1,7]. The present case showed typical radiological findings with a markedly

enhanced solid mass with a large cystic lesion, little peritumoral edema, and a bubbly

appearance localized in the frontal lobe.

The histological characteristic of astroblastoma, as described by Bailey and Bucy, is the

perivascular arrangement of tumor cells having thick and short cytoplasmic processes with

eccentric nuclei, forming perivascular pseudorosettes [10]. The borders of the tumor more

often compress, rather than infiltrate, the surrounding tissue. Cytoplasmic immunoreactivity

for GFAP, vimentin, and S-100 protein is characteristic for astroblastoma [3,13,14]. EMA

expression, especially localized at cytoplasmic margin, is also one of the distinctive features



in astroblastoma [13-15]. Bonnin and Rubinstein divided astroblastoma into two groups from

the aspect of malignancy: low-grade (well differentiated) and high-grade (anaplastic). Low-

grade astroblastoma was characterized as well-differentiated tumor with a perivascular

pattern, little cellular atypia, low to moderate mitotic activity, and prominent sclerosis of the

vascular walls. These lesions have an indolent clinical course and patients may have long-

term survival after total resection. High-grade astroblastoma had anaplastic features such as

high cellularity, cytological atypia, a high mitotic rate, pseudopalisading necrosis, and

microvascular hyperplasia without sclerosis of the vessel walls, showing a more aggressive

course [3].

In our case, histological features exhibited low-grade astroblastoma: distinct perivascular

pseudorosettes of vimentin, GFAP, and S-100 positive tumor cells, prominent sclerosis of

vessels, and low mitotic activity (1-2/10 HPFs) without microvascular proliferation. The

majority of tumor cells showed cytoplasmic and membranous positivity for EMA and dot-like

staining was also observed in some tumor cells. In previous reports, Ki-67 labeling indices

varied among cases: 0.5-8% in low-grade astroblastomas and 4-20% in high-grade

astroblastomas [13,16-20]. Ki-67 labeling index in the present case was 10.8%, little high as

low-grade astroblastoma; however, Ki-67 labeling index alone has not been established as a

prognostic marker [12,19]. Non-palisading necrosis like our case also does not indicate

malignancy [12]. IDH1 mutation, reported in gliomas, is recently detectable by



immunohistochemistry [21], but IDH1 mutation was absent in this case, which was

compatible with previous reports [14,19].

One of the characteristic findings of our case was rhabdoid appearance of tumor cells.

Cytoplasmic inclusion composed of numerous intermediate filament with vimentin positivity

was observed. There are few case reports of astroblastoma with rhabdoid appearance [8,9,14].

Bannykh et al. reported a case of astroblastoma with rhabdoid features and suggested the

malignant potential because of the presence of necrosis, brisk mitotic activity, and elevated

Ki-67 index [8]. Fu et al. described a case of astroblastoma with two components, typical

astroblastic features and unusual rhabdoid appearance [14]. In their case, GFAP-positive cells

around sclerotic blood vessels were observed with low Ki-67 labeling index in the typical

astroblastic area, whereas the highly cellular area was composed of many GFAP-negative

cells often with a rhabdoid appearance with high mitotic activity and Ki-67 labeling index.

Although this case was diagnosed as malignant (anaplastic) astroblastoma, the patient had no

evidence of tumor recurrence without postoperative radiotherapy or chemotherapy during the

last 2 years of follow-up [14]. Another case of astroblastoma with rhabdoid features and

favorable long-term outcome has been reported [9]. These cases indicated that rhabdoid

feature by itself does not indicate malignant potency, but other anaplastic features like mitotic

activity, microvascular proliferation, or loss of sclerosis of vascular walls should be taken into

account when assessing the histological malignancy.
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In the present case, differential diagnosis of atypical teratoid/rhabdoid tumor (AT/RT) and

rhabdoid or papillary meningioma were made. AT/RT has specific genetic characteristics of

loss of nuclear immunoreactivity for INI1 protein [22]. In the present tumor, nuclear

expression of INI1 protein was evident in most of the tumor cells, including those with

rhabdoid features. Most of rhabdoid meningiomas are mixed with otherwise conventional

types of meningioma such as meningothelial meningioma, transitional meningioma, fibrous

meningioma, secretory meningioma, and anaplastic meningioma [23-25]. Papillary

meningioma is defined by the presence of a perivascular pseudopapillary pattern, which is

different from astroblastic pseudorosette showing stout non-tapering cell processes toward

vessel walls. Some cases combining papillary architecture with rhabdoid morphology have

also been reported [23,26-28]. The diagnosis of rhabdoid or papillary meningioma is secured

if typical meningothelial differentiation is identified [27]. Most tumors of rhabdoid or

papillary meningioma were immunohistochemically positive for EMA and vimentin, and

negative for GFAP, AE1/AE3, and CAM5.2 [27,29-31]. In the present case, other

conventional components of meningioma or meningothelial differentiation were not apparent.

In addition, tumor cells showed immunopositivity for GFAP and AE1/AE3.

Our case showed prominent foam cell infiltration and this finding is reasonable when

considering the nature of this slow-growing tumor. However, infiltration of foam cells in

astroblastoma has not been commonly stated. Brat et al. reviewed 17 astroblastomas, and only

11



18% of the tumors showed infiltration of macrophages [32]. Foam cell infiltration is a

consequence of secondary reactions and is also observed in other brain tumors such as

schwannoma, ependymoma, meningioma, and PXA. A differential diagnosis of PXA was

preoperatively proposed by the clinician; thus, it should be recognized that foam cells

sometimes infiltrate in astroblastoma, and the pathological diagnosis of astroblastoma should

be made based on other histological features, such as perivascular pseudorosettes and

sclerosis of blood vessels.

Cytological findings were not well described compared to histological findings in

astroblastoma. Navarro et al. reported the smear findings of astroblastoma as follows:

polarized monopolar morphology, rosetting around blood vessels, and lack of cohesiveness

[33]. In our case, polarized tumor cells with diminished cohesiveness were observed, although

rosette formation was not evident. In addition, some tumor cells were plump with abundant

eosinophilic cytoplasm, indicating rhabdoid morphology.

In conclusion, we have described a case of low-grade astroblastoma with rhabdoid

appearance in an18-year-old female. Rhabdoid appearance is sometimes observed in

astroblastoma on both cytological and histological examination, but this feature by itself does

not indicate malignant potency, so other anaplastic features should be carefully evaluated

when assessing histological malignancy. Recognition of foam cell infiltration in astroblastoma

is also important for differential diagnoses of other tumors such as PXA or other glial tumors.
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Figure legends
Fig. 1 Radiological findings. (A) Computed tomography image showed heterogeneous low-
to isodensity mass with a large cystic lesion in the right frontal lobe extending from the cortex
to periventricular region. (B) T1-weighted image and (C) T2-weighted image showed a well-
circumscribed solid and cystic lesion with little perilesional edema. The solid lesion was
hypo- to isointense to gray matter on both T1- and T2-weighted sequences with a bubbly
appearance. (D) After gadolinium administration, the solid lesion and a part of the cystic wall

showed marked enhancement.

Fig. 2 Cytological findings. (A) Hematoxylin and eosin (H&E) staining. (B) Papanicolaou
staining. Tumor cells had eccentric round to oval nuclei with abundant eosinophilic cytoplasm
with diminished cohesiveness. Some tumor cells had short cytoplasmic processes. Nuclear

atypia was mild and pleomorphism was not observed. Scale bars: 50 pum.

Fig. 3 Histopathological findings. (A) The tumor was composed of polar cells, having
eosinophilic cytoplasm and eccentrically placed nuclei with short stout cytoplasmic processes
anchored to blood vessels. (B) Prominent sclerosis of stroma and blood vessel walls was
observed. (C) Degenerative cyst, cholesterol cleft, and aggregation of foam cells were
frequently seen. Many foam cells infiltrated around vessels (D) and among less cohesive
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tumor cells (E). (F) In some intervascular regions, tumor cells were plump and had more

abundant eosinophilic cytoplasm showing a rhabdoid appearance. (G) A few small foci of

necrosis without palisading were found. (H) Tumor cells were seen in the cyst wall, but the

tumor margin was compressing and well circumscribed. (A)—(H) H&E staining. Scale bars:

50 pum for (A) and (D)—(G); 100 um for (B) and (H); 500 um for (C); 100 um for (H).

Fig. 4 Immunohistochemical study. (A) Tumor cells were focally positive for glial fibrillary

acidic protein (GFAP). (B) Vimentin was diffusely positive for cytoplasm. Inclusion-like

cytoplasm was also positive for vimentin. (C) Epithelial membrane antigen (EMA) was

strongly and diffusely positive in cytoplasm and cell membrane. (D) In some areas, tumor

cells showed dot-like staining against EMA. (E) S-100 protein was positive for about half of

tumor cells. (F) Cytokeratin AE1/AE3 was focally stained in the cytoplasm of tumor cells. (G)

Nuclear expression of INI1 was evident. (H) The Ki-67 labeling index of tumor cells was

10.8%. Scale bars: 50 pm.

Fig. 5 Ultrastructural findings. Intracytoplasmic collection of numerous intermediate

filaments was observed. Scale bars: 5 um for (A); 2 um for (B).
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