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Familial intracranial ependymomas
Report of three cases in a family and review of the literature
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Familial cases of intracranial ependymomas have been well documented in the literature. The authors present two
cases from a family in which three members harbored intracranial ependymomas. A 54-year-old man with fourth ventricular ependymoma underwent resection of the tumor followed by radiation therapy. His son presented at age 36
years with a fourth ventricular tanycytic ependymoma and underwent total resection of the ependymoma with postoperative radiation therapy. The father’s sister had been treated at another institution for a posterior fossa ependymoma.
The association of ependymomas with molecular genetic alterations in chromosome 22 has been previously described.
Further investigation of the genetic influences may lead to better therapeutic approaches for this relatively rare clinicopathological entity.
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Ependymomas are relatively rare CNS tumors derived
from ependymal cells, which line the cerebral ventricles and
central canal of the spinal cord,9,22 or from subependymal
glial cells.6,22 They account for 1.9 to 7.8% of all neoplasms
of the CNS.28 Several molecular genetic alterations have
been reported to be involved in the pathogenesis of ependymomas, including abnormalities of chromosome arms 17p
and 6q and chromosome 1 in pediatric populations4,15,19,26
and a loss of chromosome arm 22q in 50–60% of adult patients.4,15,26,31,32 Furthermore, the familial occurrence of ependymomas has been described in the literature.5,12,20,25,27,33
We report the cases of two members of a family in which
three family members had ependymomas. The father and
his son were treated for fourth ventricular ependymomas
at our institution, and the father’s sister was treated at another institution for an ependymoma of the posterior fossa.
CASE REPORTS
A 54-year-old man presented to our outpatient clinic
with a long history of progressively worsening headaches.
He denied any vertigo, gait disturbance, weakness, or sensory changes. His past medical history was positive for
sleep apnea and severe hypertension. His family history
revealed that one of his sisters had undergone resection of
a posterior fossa ependymoma several years previously.
Neurologically, the patient was awake, alert, and oriented. His pupils were equal and reactive. His cranial nerves
Abbreviations used in this paper: CNS = central nervous system;
CT = computerized tomography; MR = magnetic resonance.
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were grossly intact. He was ambulatory and had no motor
or sensory deficits. His deep tendon reflexes were rated 21
bilaterally. The findings from the rest of his physical examination were unremarkable, and there was no clinical evidence of neurofibromatosis. Fundoscopic examination revealed obliteration of the optic disc margins bilaterally,
with no hemorrhages or exudates.
A brain MR imaging study with contrast revealed the
presence of an enhancing tumor arising from the floor of
the fourth ventricle and extending through the foramina of
Magendie and Luschka bilaterally. Mild ventricular dilation
was also noted. Whole spinal axis MR imaging obtained for
ruling out any drop metastases revealed caudal displacement of the cerebellar tonsils through the foramen magnum
to the level of C-1.
The patient underwent a midline suboccipital craniectomy with resection of the posterior arch of C-1 with cranial
nerve electrophysiological monitoring. The frozen section
diagnosis favored ependymoma, and this diagnosis was
later confirmed by the pathological examination. Postoperatively, the patient was found to have mild right hemiparesis and multiple deficits of the lower cranial nerves (10th
through 12th cranial nerves). He required percutaneous gastrostomy and tracheostomy. He also had paralysis of one
vocal cord and gait disturbances that gradually improved.
Postoperatively hydrocephalus developed, and was treated
by inserting a programmable ventriculoperitoneal shunt.
Using a conformal four-field technique, a total radiation
dose of 5040 cGY was applied to the tumor site in 28 fractions, allowing a 3-cm margin. At follow up 4 years after
surgery, the patient had no evidence of tumor recurrence.
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A 36-year-old man, the son of the patient previously described, presented with a 1-year history of recurring headaches and a 2-week history of vomiting. He denied any seizures, gait difficulty, weakness, or numbness. The patient’s
past medical history was unremarkable.
His neurological examination revealed no focal deficits.
The rest of his physical examination was unremarkable, and
no clinical signs of neurofibromatosis were present.
An MR image of the brain revealed a 2.5 3 3–cm enhancing mass arising from the inferior aspect of the fourth
ventricle and extending caudally through the foramen magnum for approximately 1 cm. There was also anterior displacement of the medulla, which was abutting the clivus
(Fig. 1). Minimal prominence of the fourth ventricle was also noted. An MR image of the spinal axis revealed no drop
metastases; CT scans of the chest, abdomen, and pelvis revealed no abnormalities.
He underwent a midline suboccipital craniotomy with
cranial nerve electrophysiological monitoring for tumor extirpation. Microscopic and immunohistochemical examinations revealed a tanycytic, well-differentiated ependymoma
(World Health Organization Grade II tumor). The resected
specimen demonstrated elongated cells with a vaguely fascicular architecture and rare to obscure rosettes. A postoperative MR image confirmed gross total resection of the tumor (Fig. 2). The patient had an uneventful postoperative
course and was neurologically intact when he was discharged home. A total 5040-cGy dose in 28 fractions was
delivered to the tumor, maintaining a 2.5-cm margin. A

Fig. 2. Postoperative contrast-enhanced T1-weighted MR image
(obtained within the first 24 hours after surgery) demonstrating
postoperative changes, with cerebrospinal fluid collection at the tumor bed and no evidence of residual tumor.

conformal five-field technique with a 6-MV photon beam
and custom blocking was used. The patient has remained
asymptomatic and tumor free for 1.5 years.
DISCUSSION

Fig. 1. Preoperative contrast-enhanced T1-weighted MR image
obtained revealing a 2.5 3 3-cm enhancing mass arising from the
inferior aspect of the fourth ventricle and extending caudally. Anterior displacement of the medulla, which is abutting the clivus, is
also depicted.
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The existence of familial CNS tumors was first described
in the literature in 1896.2 Several cases of familial CNS tumors have been described since then.3,5,8,11,13,17,20,27,29,30 Isamat,
et al.,13 have discussed the genetic implications of familial
brain tumors and have described six families with a total of
12 members with intracranial tumors: 10 astrocytomas of
different grades of malignancy, one glioma, and one ependymoblastoma. In five of the six families, tumors occurred
in either siblings or children of the patients. The authors
also noted some consistency in the histological and biological characteristics of the tumors observed in a given family, as well as some consistency in the ages at onset of symptoms. It is interesting to note that nine of these patients with
familial tumors had type A blood. Acqui, et al.,1 used the
term “occasionally occurring familial brain tumors” to designate cases in which more than one family member harbors a brain tumor that is outside the range of the clinical
syndromes in which CNS cancer heredity is well established. In their series, they described three cases of ependymomas, which represented only 2% (3/169) of the reported
cases of occasionally occurring familial brain tumors.
The association of ependymomas with other CNS tumors
has been reported by Hemminki, et al.,11 who have analyzed
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2,060 cases of childhood brain tumors. They have reported
that parental colon cancer was associated with CNS ependymoma in offspring (standardized incidence ratio of 3.70).
Furthermore, parental CNS tumors were associated with
offspring CNS ependymomas (standardized incidence ratio
of 2.11). In their study, two patients with ependymomas had
mothers with a diagnosis of endometrial cancer (standardized incidence ratio of 2.17). In the cases we presented here,
however, there was no family history of colon or other type
of cancer.
Furthermore, the literature includes several descriptions
of families with more than one member with CNS tumors,
at least one of which was an ependymoma in the absence of
neurofibromatosis (a condition that predisposes the patient
to the development of ependymomas33) or other hereditary
CNS tumor syndromes (Table 1). We reviewed nine previously published studies of families in which ependymomas
were diagnosed in at least one family member.3,5,7,12,20,23,25,27,29
Including our cases, a total of 29 patients harboring CNS
tumors were found. In 19 of these patients (five females and
14 males), ependymomas or subependymomas were diagnosed histologically. The age at presentation ranged between 3 months and 57 years (mean 28.83 6 4.34). In regard to the anatomical location of these 19 tumors, 13
(68.4%) were infratentorial, two (10.5%) were supratentorial, and four (21.1%) were spinal. The reported patients
were siblings in all but two families in which the patients
were fathers and sons and one family in which the patients
were mother and son.

More specifically, Sieb, et al.,27 have described a family
with five members harboring CNS tumors and have suggested an autosomal dominant inheritance pattern with relatively high penetrance. In four of these patients, meningioma had been diagnosed, and spinal ependymoma had been
diagnosed in one patient. The histological characteristics of
the CNS tumors in this family were indistinguishable from
the histological features typically seen in sporadic meningiomas or ependymomas. Sato, et al.,25 have reported the
cases of a 3-month-old female with congenital anaplastic
ependymoma of the fourth ventricle and her sister, who died
when she was 29 days old from a congenital medulloepitheliomatous tumor of the fourth ventricle. The reported ependymoma was characterized by predominantly undifferentiated neuroepithelial cells associated with numerous mitoses,
and partially of cells demonstrating differentiation into
ependymal cells and astrocytes. Similarly, Ryken, et al.,23
have reported the occurrence of fourth ventricular subependymoma in a father and a son, suggesting the possibility of
direct inheritance. Likewise, Clarenbach, et al.,7 have described a simultaneous clinical manifestation of subependymomas of the fourth ventricle in monozygotic male twins.
Bromowicz, et al.,5 have described a family in which spinal ependymoma was diagnosed in the mother and her son
underwent resection of a vermian astrocytoma. Bhatt, et
al.,3 have reported the cases of two brothers in whom intracranial neoplasms were diagnosed simultaneously. Parietal
oligodendroglioma was diagnosed in the younger, and a left
ventricular ependymoma was diagnosed in the older. How-

TABLE 1
Literature review of 27 cases of familial TS*
Authors & Year

Case No.

Bromowicz, et al., 1971

1
2
1
2
1
2
1
2
3
4
5
1
2
3
4
5
1
2
1
2
1
2
1
2
1
2
3
1
2

Clarenbach, et al., 1979
Sato, et al., 1984
Honan, et al., 1987

Sieb, et al., 1992

Nijsen, et al., 1994

Ryken, et al., 1994
Bhatt, et al., 1999
Yokota, et al., 2003
Dimopoulos, et al., 2005

Relationship

mother
son
monozygotic twin†
monozygotic twin†
sister
sister
brother
brother
sister
sister
brother
sister
sister
sister
son of Case 1
daughter of Case 2
brother
brother
brother
brother
father
son of Case 1
brother
brother
brother
brother
sister
father
son of Case 1

Age

30 yrs
8 yrs
22 yrs
22 yrs
3 mos
29 days
13 yrs
27 yrs
49 yrs
57 yrs
54 yrs
30 yrs
17 yrs
11 yrs
15 yrs
25 yrs
5 yrs
6 mos
21 mos
8 mos
47 yrs
22 yrs
25 yrs
32 yrs
33 yrs
44 yrs
45 yrs
54 yrs
36 yrs

Location of Lesion

thoracic spine
vermis
4th ventricle
4th ventricle
4th ventricle
4th ventricle
pontine tumor
posterior fossa
medulla oblongata
posterior fossa
posterior fossa
lt parietotemporal
cauda equina
T10–L3
lt sphenoid, ON
L-4
4th ventricle
4th ventricle
supratentorial intraventricular
posterior fossa
4th ventricle
4th ventricle
rt parietal
lt lat ventricle
intramedullary, cervical SC
intramedullary, thoracic SC
paravertebral, lower cervical SC
4th ventricle
4th ventricle

Diagnosis

ependymoma
astrocytoma
subependymoma
subependymoma
ependymoma
medulloepitheliomatous tumor
no histological study
subependymoma
subependymoma
ependymoma
subependymoma
meningotheliomatous meningioma
meningioma
ependymoma
meningiomas
meningotheliomatous meningioma
anaplastic ependymoma
no histological study
anaplastic ependymoma
anaplastic ependymoma
subependymoma
subependymoma
oligodendroglioma
ependymoma
anaplastic ependymoma
anaplastic ependymoma
schwannoma
ependymoma
tanycytic ependymoma

* ON = olfactory nerve; SC = spinal cord.
† The patient was male.
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ever, the fact that the tumors were diagnosed simultaneously suggests the influence of an environmental factor such as
an infection. McNally, et al.,18 have suggested an environmental factor in their epidemiological study, in which they
identified space-time clustering and seasonal variation in
the cases of ependymoma they examined.
Honan, et al.,12 have described a family of 11 siblings:
three had subependymomas, one an ependymoma, and one
a histologically unverified intracranial tumor. Nijssen, et
al.,20 have reported cases of ependymomas in a family in
which two healthy brothers each had two affected sons.
Three of the cousins had histologically verified anaplastic
ependymomas, and the fourth had a neuroradiologically
suggested ependymoma. Genotype analysis in one of these
tumors showed a subpopulation of tumor cells with monosomy of chromosome 22, supporting the role of a tumor
suppressor gene on chromosome 22 in the pathogenesis of
familial ependymal tumors. Similarly, Yokota, et al.,33 have
described a four-member Japanese family in which two
members had cervical and thoracic spinal cord ependymomas and another had a cervical nerve root schwannoma.
Molecular genetic analysis of the spinal anaplastic ependymomas supported the existence of a tumor suppressor gene
on chromosome 22 that appears to be involved in the pathogenesis of familial ependymal tumors.
Further cytogenetic studies have shown that loss of chromosome 22 may be the most common genetic abnormality
in ependymomas.10,21,24 Approximately 30% of ependymomas demonstrate monosomy of chromosome 22.33 Kraus,
et al.,16 who analyzed 53 cases of sporadic ependymal tumors (18 in children and 35 in adults), have found a high
frequency of allelic loss on chromosome arm 22q. They
have concluded that this region may harbor putative tumor
suppressor gene or genes that are involved in the evolution
and/or progression of human ependymal tumors. However,
the cause or initiating event leading to molecular changes
in chromosome 22 is not yet clear. McNally, et al.,18 have
studied the geographical distribution of CNS tumors in
children age 0–14 years and have concluded that ependymomas may be associated with a highly mobile transient
etiological agent, such as an infection, that occurs in miniepidemics. This conclusion was derived from the observation of space-time clustering and seasonal variation in cases
of ependymomas and astrocytomas. We believe that the
study of monozygotic twins could help clarify the potential
role of environmental factors in the pathogenesis of familial ependymomas.
Several other chromosomal regions, such as 17p13.1,
10q25-q26, and regions of chromosomes 9 and 13, have
also been implicated in the pathogenesis of ependymomas.14,33 Von Haken, et al.,31 have studied a series of 16 intracranial and two spinal sporadic pediatric ependymomas
and have suggested that the loss of chromosome arm 17p
DNA sequences is common in sporadic pediatric ependymomas and that, in contrast to ependymomas in adults, deletion of chromosome arm 22q sequences is rare.
CONCLUSIONS
Our presented cases of intracranial, infratentorial familial ependymomas, together with the similar cases reported
in the literature, further support the role of cytogenetics in
4

the pathogenesis of these rare tumors. Although the exact
incidence of familial ependymomas is unknown, the treating physician should be aware of this entity and pay particular attention to the family history of patients presenting
with clinicoradiographic signs suggestive of ependymomas, to detect cases of these tumors in the patient’s family.
Further cytogenetic studies of familial ependymomas might
reveal important information regarding the pathophysiological characteristics of these tumors and lead to better patient
care.
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