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Case Report 
A rare case of malignant pediatric ectomesenchymoma 
arising from the cerebrum
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Abstract: Malignant ectomesenchymoma is a rare tumor that contains both ectodermal and mesenchymal ele-
ments. So far, only 7 patients with a manifestation in the cerebrum (with confirmed clinicopathological data) have 
been reported. A 4-year-old girl was present at our hospital with a 3-week history of intermittent sudden dizzy with 
no apparent cause. MRI showed an irregular enhanced lesion in the left frontal-parietal lobe and lateral ventricle 
with peripheral gadolinium-enhancement with a significant surrounding edema. Total removal of the tumor was per-
formed. Histological examination of the resected tumor revealed a mixed astrocytoma and anaplastic ependymoma 
component with undifferentiated mesenchymal spindle cell component. Generally speaking, the main malignant 
part in most cases of malignant ectomesenchymoma (MEM) is the mesenchymal component. In the present case, 
the malignant component was both in the mesenchymal and ectodermal part. In particular, the mesenchymal part 
was mainly composed of spindle cells, and the ectodermal part primarily consisted of gliomatous component and 
anaplastic ependymoma component. The patient was then treated with chemotherapy and as regard to the progno-
sis, there was no evidence of tumor recurrence at the 5 months’ follow-up. The long term follow-up is still in progress.
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Introduction

MEM is a rare tumor, which is believed to arise 
from a migratory neuronal crest cell [1, 2]. In 
the literature, more than 50 cases of MEM and 
adequate clinicopathological information have 
been reported, in which only 7 were the cere-
brum affected cases [3, 8]. The exact etiology 
is unknown. In most cases of intracranial MEM, 
the neuroectodermal element is often gangli-
onic [1, 2, 4, 5, 7] and the mesenchymal com-
ponent is often composed of rhabdomyosarco-
ma [1, 4, 5, 7]. However, we are here reporting 
a very rare pediatric MEM with special neuroec-
todermal elements (gliomatous component 
and anaplastic ependymoma component) and 
mesenchymal spindle cell elements. Review of 
the literature shows that around 50 cases of 
malignant ectomesenchymoma have been 
reported till now. To the best of our knowledge, 
the case presented here is the only one with 
neuroectodermal anaplastic ependymoma ele-

ment and mesenchymal spindle cell element in 
the case of intracranial MEM.

Clinical summary

A 4-year-old girl presented with a 3 weeks’ his-
tory of intermittent sudden dizzy with no appar-
ent cause. The patient did not exhibit any motor 
weakness, apraxia or difficulty with coordina-
tion. Results of the sensory examination were 
normal. She has weak physique in the past. 
There was no history suggestive of trauma, sei-
zures, other visual difficulties, or coordination 
abnormalities. There was no family history of 
similar lesions or of tumor predisposition 
syndromes. 

MRI (Figure 1) showed an irregular enhanced 
lesion in the left frontal-parietal lobe and lateral 
ventricle with peripheral gadolinium-enhance-
ment with a significant surrounding edema. 
Then the patient underwent left frontal-parietal 
craniotomy. 
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During surgery, the tumor appeared polycystic 
and was well defined without obvious invasion 
of the surrounding brain parenchyma. The fro-
zen section pathological analysis confirmed the 
presence of only ependymoma component 
(Figure 2A) and accordingly the frozen section 
diagnosis was ependymoma then. The tumor 
was resected piecemeal, finally resulting in 
gross total resection. The post-operative course 
was uneventful. She was suggested to receive 
post-operative chemotherapy. There was no 
evidence of tumor recurrence at the 5 months’ 
follow-up. The long term follow-up is still in 
progress.

Microscopically, the tumor consisted of two 
components, one neuroectodermal component 
(Figure 2B) and the other mesenchymal part 
(Figure 2C).

Pathological studies from the neuroectodermal 
component revealed mixed components of 
anaplastic ependymoma (Figure 2D) and astro-
cytoma (Figure 2G). The perivascular pseudo-
rosettes (Figure 2D), vascular proliferation 
(Figure 2E), and many mitoses (Figure 2F) were 
seen in the anaplastic ependymoma. No mito-
ses or necrosis was found in astrocytoma por-
tion. But calcification (Figure 2H, 2I) and new 
small blood vessels (Figure 2I) were present in 
astrocytoma portion. The MIB1 staining index 
in astrocytoma portion was 5%-8% and 10%-
20% in the anaplastic ependymoma portion. 

The latter part, mesenchymal component con-
sisted of scanty spindle-shaped cells with 

slightly myxoid background (Figure 2J) (the 
MIB1 staining index was 3-5%), and the imma-
ture mesenchymal cells spread with schistose 
(Figure 2K) and nest-like structure with high 
proliferative activities ( the MIB1 staining index 
was up to 50%). Occasionally, glial cells were 
seen to intermingle in this mesenchymal part 
(Figure 2L). 

Immunohistochemical staining was performed. 
In the astrocytoma cell portion, GFAP (glial 
fibrillary acidic protein) (Figure 3A), S-100 pro-
tein (Figure 3B), and vimentin were strongly 
positive. In the anaplastic ependymoma cell 
component, GFAP (Figure 3C), nestin (Figure 
3D), MAP-2 (Figure 3E) vimentin and EMA (epi-
thelial membrane antigen) (Figure 3F) showed 
clear positivity. The olig-2 and S-100 protein 
were partly positive in ependymoma portion. 
The astrocytic tumor cells portion and anaplas-
tic ependymoma portion were devoid of reticu-
lin fibers. The mesenchymal component cells 
were strongly positive for reticulin staining 
(Figure 3G) and positive immunostaining for 
GFAP (Figure 3H), nestin (Figure 3I), S-100 
(Figure 3J) and Olig-2 (Figure 3K) were not 
detected. Also all of the specific mesenchymal 
markers (SMA, desmin, α-Sarcomeric) were not 
immunoreactive. INI-1 was positive in both 
components (Figure 3L).

We performed fluorescence in situ hybridiza-
tion (FISH) for this tumor using the techniques 
previously described [9]. Briefly, 4-mm slides 
from the formalin-fixed paraffin-embedded tis-
sue blocks were de-paraffinized before hybrid-

Figure 1. MR images disclosed a lesion in the left frontal-parietal lobe. A. MR images showed hypointense signal on 
T1-weighted MR images (axial). B. T2 revealed a large heterogeneous mass lesion in the right frontal lobe (sagittal). 
C. The central part of the lesion was observed on Gadolinium-enhanced T1 weighed MRI (sagittal).
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ization. Dual-color FISH was performed using 
LSI PTEN/CEP 10 dual color probe (Vysis/
Abbott Molecular) for loss of PTEN. The EGFR 
gene copy number was determined by FISH 
using the LSI EGFR spectrum-orange/CEP 7 
spectrum-green probe (Vysis/Abbott Mole- 
cular). Fluorescent signals were visualized and 
quantitated under fluorescence microscope. A 
minimum of 100 non-overlapping intact nuclei 
were assessed by hybridization. At least 30% in 

nuclei numbers is necessary for a signal to be 
scored as a deletion. Amplification of EGFR was 
defined as ratio of EGFR signal to CEP7 signal 
equal to or greater than two. For all of these 
probes, there was no evidence of 10 q deletion 
and EGFR gene amplification in this case. 

From the above-mentioned immunohistochem-
ical and genetic results, the neoplasm in this 
case was proved to contain parts of different 

Figure 2. Histological features of MEM. (A) The ependymoma component in the frozen section. (B) Neuroectoder-
mal, ependymoma and astrocytoma region. (C) Mesenchymal region of the tumor composed of spindle-shaped 
cells. (D-F) Neuroectodermal, ependymoma region of the tumor cells composed of perivascular pseudo-rosettes 
(D), vascular proliferation (E), and many mitoses (F). (G-I) Neuroectodermal, astrocytoma region of the tumor cells 
containing calcification (H, I) and some new small blood vessels (I), (J) Mesenchymal, scanty spindle-shaped cells 
with slightly myxoid background. (K) Mesenchymal, immature mesenchymal cells spread with schistose structure. 
(L) Occasionally, glial cells intermingled in this mesenchymal part.
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Figure 3. Immunohistochemical findings for GFAP (A). S-100 protein (B). In the astrocytoma cell portion. Immunohistochemical findings for GFAP (C), nestin (D), MAP-
2(E), EMA (F) in the anaplastic ependymoma cell component. The mesenchymal component cells were strongly positive for reticulin staining (G), Immunostaining for 
GFAP (H), nestin (I), S-100 (J) and Olig-2 (K) were not detected. Also all of the specific mesenchymal markers (SMA, desmin, α-sarcomeric) were not immunoreactive. 
INI-1 was positive in both components (L).
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characteristics, and was composed of the 
astrocytoma and anaplastic ependymoma por-
tion (neuroectodermal component) and a non-
neuronal mesenchymal component with no 
specific differentiation. So, finally the histologi-
cal diagnosis was MEM.

Discussion

MEM is a very unusual tumor consisting of two 
elements, neuroectodermal element and mes-
enchymal element. Review of 7 previous cases 
of intracranial MEM found histological data in 7 
of the cases [1-5, 7, 8]. Concerning the 8 cases 
of cerebral ectomesenchymomas reported up 
to now, the tumor consisted of (atypical) gan-
glion cells/ganglioneuroma and rhabdomyo- 
sarcomas. 

The mesenchymal element most often consist-
ed of rhabdomyosarcoma (57%) [1, 4, 5, 7]. The 
neuroectodermal elements were most often 
ganglion cells (71%) [1-5]. In our case, the mes-
enchymal component was not rhabdomyosar-
coma, but consisted of scanty spindle-shaped 
cells with low proliferative activities and the 
malignant immature mesenchymal cells with 
high proliferative activities. In contrast, the 
neuroectodermal elements consisted of a 
mixed astrocytoma and anaplastic ependymo-
ma. The criteria for diagnosis of MEM were not 
defined well and somewhat ambiguous. The 
definition of ectomesenchymoma in a broad 
sense is that the tumor is composed of both 
neuroectodermal and one or more mesenchy-
mal neoplastic elements [1, 3, 7]. These crite-
ria seemed to fit in our case, so we might be 
able to adopt the diagnosis of MEM in the broad 
sense of this term. 

It is worthwhile to notice that the frozen section 
histological diagnosis had possible pitfalls that 
pathologists can encounter, especially when 
there are only small frozen specimens available 
to examine. The typical biphasic aspects of the 
MEM can be difficult to be detected in small 
biopsies. In our case, the frozen section histo-
logical diagnosis was ependymoma, because 
the lesion was mainly represented by the peri-
vascular pseudo-rosettes component in the fro-
zen specimen. However, by examining more 
abundant tissue obtained from surgery, our 
final diagnose was MEM. This case told us to be 
cautious in the frozen section histological diag-
nosis of MEM because heterologous tumors 

cannot be identified when only small speci-
mens were histologically examined. We believe 
that in the differential frozen section diagnosis 
of tumors in childhood and infancy, the ecto-
mesenchymoma should always be kept in mind. 
The teratomas were also the major differential 
diagnosis that should be considered. 

Limited therapeutic regime is available for this 
rare intracranial MEM. In the reported cases, 
three out of 4 patients died within 14 months of 
diagnosis, and none of these received com-
plete multimodal therapy after clear diagnosis 
[7]. The best therapeutic approach for ecto-
mesenchymoma seems to be a combination of 
surgery, radiotherapy, and chemotherapy. 
Previous studies have recommended sarcoma-
based regimens for MEMs because rhabdo-
myosarcoma was the most common malignant 
component of MEM [1, 4, 7]. 

In our case, the mesenchymal component was 
not rhabdomyosarcoma, but consisted of the 
malignant immature mesenchymal cells with 
high proliferative activities. In the meantime, 
the anaplastic ependymoma component also 
had high proliferative activities. It was reported 
the children under 5 years of age with ependy-
moma can avoid radiotherapy and treated 
merely with prolonged adjuvant chemotherapy 
[10]. Our patient had complete resection and 
the age was 4 years old. Therefore, chemother-
apy therapy (ifosfamide, cisplatin and etopo-
side) had been suggested immediately after 
the operation. No evidence of recurrence or 
metastasis was found after 5 months of sur-
gery. A longer follow-up and multimodality ther-
apy (aged over 5) could be of help to patients 
with this type of tumor.
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