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Medulloblastoma is one of the most common primary malignant brain tumors of central nervous system in children. The recom-
mended treatment of this malignant neoplasm is aggressive surgery, followed by craniospinal radiotherapy (RTP) with/without
chemotherapy. Radiation-induced meningioma is the most common brain neoplasm known to be caused by ionizing radiation.
This report presents a patient who had undergonde an operation 25 years ago because of a cerebral mass lesion. The patient
had experienced unsteady gait associated with nausea and vomiting 25 years ago. Cranial CT demonstrated a large, solid and
contrast- enhanced midline vermian mass. Through midline suboccipital craniectomy mass was removed totally which was
histopathologically diagnosed as desmoplastic medulloblastoma. The patient was given postoperative adjuvant RTP. The patient
tolerated RTP well and she had been called for yearly controls for 25.5 years. The patient who had not any complaint at routine
controls for 25.5 years had been brought to our hospital with headache, unsteady gait, nausea and vomiting. MRI demonstrated
an isointense mass in the right cerebellopontine angle that consisted of two compartments; the medial compartment did not
show contrast enhancement and the lateral compartment that was associated with dura showed moderate, and homogenous
contrast enhancement The patient had been managed surgically using right suboccipital craniectomy followed by total resec-
tion of the lateral compartment and biopsy of the medial compartment was obtained which was thought to be radiation-induced
fibrotic tissue. The mass was diagnosed histopathologically as fibroblastic meningioma WHO Grade I and the biopsy of medial
compartment showed to be arachnoidal fibrosis. The patient was well and had no recurrence 6at postoperative 30 months.
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Posterior Fossa Mediilloblastomun Tedavisinde Kullanilan Kraniyal
Radyasyon Ge¢ Komplikasyonu Olan Serebellopontin Kosenin
Menenjiomu: Olgu Sunumu ve Literatiir Taramasi

Mediilloblastom ¢ocukluk ¢aginda primer merkezi sinir sistem tiimdrlerinin en sik rastlanan malign beyin tiimérlerinden biridir.
Bu malign tiimoriin tedavisinde agresif cerrahi sonrasinda kraniyospinal radyoterapi (RTP) ve/veya kemoterapi onerilmektedir.
Radyasyonla iligkili menenjiom, iyonize radyasyonun sonucu olarak en sik rastlanan beyin tiimoriidiir. Bu makalede, beyin kit-
lesi nedeniyle 25 y1l 6nce ameliyat geciren hasta sunulmustur. Yirmi bes y1l 6nce dengesiz yiiriiyiigle birlikte bulanti ve kusmast
vardi. Kraniyal BT sinde biiyiik, sert, kontrast tutan orta hat vermiyan kitle izlenmistir. Orta suboksipital kraniyektomi yapilarak
histopatolojik olarak desmoplastik mediilloblastom tanisi konulan kitle total olarak ¢ikartilmistir. Hastaya ek olarak postoperatif
RTP verildi. Hasta RTPyi iyi tolere edilip 25,5 yildir yillik kontrollere ¢agirildi. Bu rutin kontrollerde yakinmasi olmayan hasta
25,5 yilin sonunda bas agrisi, dengesiz yiiriiyiis, bulanti ve kusma ile hastanemize getirildi. Cekilen MRG’inde sag serebello-
pontin kosesinde iki komponentli izointens kitle goriildii. Kitlenin mediyal komportmani kontrast tutulumu gostermemisken
dura ile iligkili lateral komportmani ise homojen olarak kontrast tutulum gostermistir. Hastaya sag suboksipital kraniyektomi
yapilarak lateral kompartmanin total rezeksiyonu ve radyoterapiye bagli gelisen fibroz dokudan siiphe edilen mediyal kompart-
mandan biyopsi alindi. Kitlenin lateral kompartmani histopatolojik olarak fibroblastik menenjiom (WHO grade I) ve mediyal
kompartmanin biyopsi sonucu araknoidal fibroz olarak tan1 konulmugtur. Hasta 30 aylik takibinde iyidir niiks saptanmamuigtir.
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INTRODUCTION

Medulloblastoma is one of the most common
malignant brain tumors in children, accounting
for 20-30% of all childhood brain tumors ©.
The recommended treatment of these entities is
aggressive surgery that has to be followed by
adjuvant treatments as craniospinal radiother-
apy (RTP) with/without chemotherapy. More
than half of the children with medulloblastoma
can be expected to be free of disease 5 years
later ©,

Some of the delayed side effects of irradiation
on neural tissue include visual deterioration,
hearing loss, hormonal disturbances, fatty re-
placement of bone marrow, and the induction
of new CNS neoplasms ©. A lot of neoplasms
may develop after cranial curative RTP. Indeed,
cavernomas, meningiomas, sarcomas, astrocy-
tomas, and schwannomas have been described.
Children with medulloblastoma and treated us-
ing RTP after surgery, appear to be particularly
sensitive to develop RIMs.

H. B. Giindiiz, A. Abdallah, E. Emel, G. Giindogdu

The marked rarity of pediatric post-radiation
meningiomas compared with their adult counter-
parts could be due to the fact that meningioma is
a slow-growing tumor with late manifestations,
and an average latency period of 18.1 years (2,

This report describes a rare case of 38-year-old
female patient diagnosed as a RIM, 25 years after
curative radiotherapy for desmoplastic (nodular)
medulloblastoma.

CASE REPORT

A 38 year-old female patient had undergone
craniectomy to remove the midline vermian mass
(Figure 1) that caused unsteady gait, headache,
nausea and vomiting at age of 13 in 1988. After
histopathological examinations revealed that the
mass was desmoplastic (nodular) medulloblas-
toma (Figure 2), she subsequently received high-
dose curative craniospinal RTP at a dose of 50
Gy directed at CNS, and the posterior fossa as a
focal boost dose of 15 Gy. The patient tolerated
RTP well and she had been controlled at yearly

Figure 1. Postoperative computed tomography (CT) which performed after the first surgery in 1988. Note postoperative changes such
as the area of encephalomalacia at the middle line of vermian.
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Figure 2. Histolopathological findings of the middle line vermian mass tissue that obtained from patient in 1988, these findings led to di-
agnose the tumor as desmoplastic (nodular) mdulloblastoma (WHO Grade IV). (A): At the right top in this photo there is choroid plexus
and at the left bottom an infiltration of the round tumor cells is seen. (B): Malignant round cell tumor at the high power (HE x200).

Figure 3. Preoperative magnetic resonance imaging (MRI) performed in last year control before surgery of RIM. (A): Preoperative
coronal T2-weighted fluid-attenuated inversion recovery (FLAIR) MRI showing a tumor of right CPA that measures 5.5x7x3 cm. (B):
Preoperative axial T2-weighted MRI. Note that there are two compartments showed different contrast enhancing.

intervals. After 25.5 years, the patient had brought
to our hospital with headache, unsteady gait, nau-
sea and vomiting. Excluding abnormal right cer-
ebellar test results, the patient was healthy. MRI
revealed isointense tumor in the right cerebello-

pontine angle that consists of two compartments
(Figure 3); the medial compartment did not show
contrast enhancement, whereas the lateral com-
partment that belong to dura showed moderate,
and homogenous contrast enhancement.
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Figure 4. (A) and (B) Histolopathological findings of the right CPA meningioma tissue lead to diagnose the tumor as fibroblastic men-
ingioma (WHO Grade I).

The patient had been managed surgically using
right suboccipital craniectomy followed by total
resection of the lateral compartment and biopsy
material was obtained from the medial compart-
ment that thought to be radiation-induced fi-
brotic tissue. The excised mass was diagnosed
histopathologically as fibroblastic meningioma
(WHO Grade I) (Figure 4). There was no necro-
sis. Only one mitosis was detected per 10 HPF
(1 mitosis/10 HPF). Pleomorphism was not ob-
served. The biopsy of the medial compartment
demonstrated the presence of arachnoidal fibro-
sis. The patient was cured, and discharged on the
third postoperative day. After thirty months she
had not any disease recurrence. Yearly controls
were recommended.

DISCUSSION

In 1953 Mann et al. firstly reported a a case
with radiation-induced meningioma (RIM). The
patient was 6-year- old girl who received 6500
rad after resection of an optic nerve glioma V. A
meningioma was diagnosed 4 years later within
the radiotherapy field . There is no doubt that
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radiation injury is a factor in the development of
meningiomas and other neoplasms.

Criteria of the radiation-induced tumors are well
reported in the literature. To be considered a ra-
diation-induced lesion, the tumor must fulfill the
following criteria: 1) it must occur in the field of
radiation; 2) tumor should be absent prior to irra-
diation as ensured in the first MRI performed at
the initial diagnosis, prior to surgery and radio-
therapy; 3) there must be a delay of several years
from the time of treatment to its appearance (af-
ter high-dose radiotherapy for medulloblastoma,
RIMs have been described after latency periods
ranging from 5 to 27 years, with an average la-
tency period of 17.8 years); 4) the induced lesion
must differ histologically from the original tumor
that was irradiated; and 5) the patient does not
have a genetic disease (such as neurofibromato-
sis type II or others) or a condition predisposing
to secondary malignancy @. In our case, all re-
quirements were met. However, no histological
diagnosis was ever made for either lesion.

The review of the literature has shown that
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high-dose RIMs occur after an average latency
period of 19.5 years (range 3.5-63 years) “10,
RIMs typically display female preponderance,
although the difference between sexes may be
less distinct compared with spontaneous menin-
giomas (SMs) ?>7!V The female predominance
of 1.29:1 in a survey of approximately 760 RIMs
have been reported up to now (according to the
best of our knowledge).

Banerjee et al confirmed that RIMs occurred only
in their patient series treated with radiation doses
of 21 Gy or more ®. When the time since irra-
diation is taken into account, both patient groups
(18-21 Gy vs. >21 Gy) seemed to be at equal
risk for developing meningioma. Neglia et al. re-
ported higher relative risks for all brain tumors
at doses exceeding 30 Gy, and the risk for RIM
was on the order of 50-100 ®. The higher doses
therefore elicit a more rapid loss of cellular con-
trol mechanisms and a failure of the DNA repair
system, leading eventually to tumor formation
U9 Qur patient received subsequently high-dose
RTP as 50 Gy directed at whole CNS, and the
posterior fossa as a focal boost dose of 15 Gy.

RIMs differ from SMs as for patient’s age at
onset and its multiplicity, aggressiveness, and
rate of tumor recurrence. Mean age at presenta-
tion has been reported as 29.2-37.9 years in pa-
tients exposed to high-dose radiation and 45-58
years in those who received low-dose treatment,
whereas SM generally arises in the fifth or sixth
decade of life V.

Meningotheliomatous, transitional, and fibro-
blastic histological subtypes are the most com-
monly seen RIMs V. Six distinctive histologi-
cal features characteristic of RIMs have been
reported as follows: a high degree of cellularity,
cellular pleomorphism, numerous bizarre cells,
necrotic changes, increased mitotic figures, and
nuclei with pseudoinclusions UV, Histopatholog-
ical examination of our case revealed frequent

mitoses, hypercellularity, and focal necrosis. Tu-
mor in our patient was diagnosed as fibroblastic
meningioma (WHO Grade I) (Figure 4).

Reported rates of recurrence vary between 18.7%
and 25.6%, as compared with a 3%-11.4% rate
of recurrence among SMs. RIM in our patient
did not show recurrence till 30 months after the
surgical treatment.

Given the aggressive nature and high recurrence
rates of RIMs, leaving wide resection margins
in the involved dura mater are vital. In cases in
which the tumor involves under- or overlying
bone, the osseous portion of the tumor should be
radically removed, because osseous invasion has
been linked to higher rates of tumor recurrence
D The authors recommend removal of the bone
if there is suspicion of the osseous invasion and
replace it with acrylic graft. Surgery may be fol-
lowed by RTP in patients with RIMs if radical
excision cannot be achieved. For our patient; she
had been managed surgically using right suboc-
cipital craniectomy followed by total resection
of the lateral compartment and biopsy of the me-
dial compartment that thought to be radiation-in-
duced fibrotic tissue had been obtained. Because
of the dural invasion, synthetic dura was used.

CONCLUSION

RIM is a late effect of curative RTP. In children
with medulloblastoma, RTP is still the main part
of curative treatment, therefore, the incidence of
the RIM will increase in the future. In such pa-
tients yearly MRI controls had to be achieved to
scan all RTP received field. To avoid recurrence,
aggressive surgical removal is recommended.

Competing Interest
The authors declare that they have no compet-
ing interests. All authors certify that they have

no affiliations with or involvement in any orga-

65



nization or entity with any financial interest or
non-financial interest in the subject matter or
materials discussed in this manuscript.

Patient Consent

Written informed consent was obtained from the
patient for publication of this case report and ac-
companying images. A copy of the written con-
sent form is available for review by the Editor-
in-Chief of this journal.

REFERENCES

1. Al-mefty O, Abdulrauf SI, Haddad GF. Meningiomas,
in Winn HR (ed); Youmans Neurological Surgery Vol.
2, 6th edition. Philadelphia: Elsevier Saunders; 2011:
1426-49.
https://doi.org/10.1016/B978-1-4160-5316-3.00134-9

2. Banerjee J, Paakko E, Harila M, Herva R, Tuominen J,
Koivula A, Lanning M, et al. Radiation-induced men-
ingiomas: A shadow in the success story of childhood
leukemia. Neuro Oncol. 2009;11(5):543-9.
https://doi.org/10.1215/15228517-2008-122

3. Brassesco MS, Valera ET, Neder L, Pezuk JA, Oliveira
RS, Scrideli CA, Tone LG. Cytogenetic findings in
pediatric radiation-induced atypical meningioma after
treatment of medulloblastoma: case report and review
of the literature. J Neurooncol. 2012;110:397-402.
https://doi.org/10.1007/s11060-012-0982-5

4. Elbabaa SK, Gokden M, Crawford JR, Kesari S, Saad
AG. Radiation-associated meningiomas in children:
clinical, pathological, and cytogenetic characteristics

66

H. B. Giindiiz, A. Abdallah, E. Emel, G. Giindogdu

with a critical review of the literature. J Neurosurg Pe-
diatrics 2012;10:281-90.
https://doi.org/10.3171/2012.7. PEDS1251

5. Godlewski B, Drummond KJ, Kaye AH. Radiation-in-
duced meningiomas after high-dose cranial irradiation
(review). J Clin Neurosci. 2012;19(12):1627-35.
https://doi.org/10.1016/j.jocn.2012.05.011

6. Moore AJ, Newell DW. Pediatric neuro-oncology. Ste-
venson KL, Geyer JR, Ellenbogen RG (eds); in Tumor
Neurosurgery Principles and Practice. London: Spring-
er-Verlag; 2006:299-312.
https://doi.org/10.1007/978-1-84628-294-2

7. Musa BS, Pople IK, Cummins BH. Intracranial menin-
giomas following irradiation -- a growing problem? Br
J Neurosurg 1995;9:629-37.
https://doi.org/10.1080/02688699550040918

8. Neglia JP, Robison LL, Stovall M, Liu Y, Packer RJ,
Hammond S, et al. New primary neoplasms of the cen-
tral nervous system in survivors of childhood cancer:
a report from the Childhood Cancer Survivor Study. J
Natl Cancer Inst. 2006;98(21):1528-37.

9. Rabin BM, Meyer JR, Berlin JW, Marymount MH,
Palka PS, Russell EJ. Radiation-induced changes in the
central nervous system and head and neck. Radiograph-
ics 1996;16:1055-72.
https://doi.org/10.1148/radiographics.16.5.8888390

10. Shenoy SN, Munish KG, Raja A. High dose radiation
induced meningioma. Br J Neurosurg 2004;18: 617-
21.
https://doi.org/10.1080/02688690400022789

11. Umansky F, Shoshan Y, Rosenthal G, Fraifeld S, Spek-
tor S. Radiation-induced meningioma. Neurosurg Fo-
cus 2008;24(5):E7.
https://doi.org/10.3171/FOC/2008/24/5/E7

12. Vinchon M, Leblond P, Caron S, Delestret I, Baroncini
M, Coche B. Radiation-induced tumors in children ir-
radiated for brain tumor: a longitudinal study. Childs
Nerv Syst. 2011;27:445-53.
https://doi.org/10.1007/s00381-011-1390-4



