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Sphenoid wing en plaque meningioma
development following craniopharyngioma surgery
and radiotherapy: Radiation-induced after three
decades
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ABSTRACT

Radiation therapy is widely used as adjuvant or primary treatment modality of neoplastic lesions. Radiation therapy may cause
an acute adverse effect such as brain edema, radiation necrosis, or delayed, for example, panhypopituitarism, vasculitis, and
rare de-novo neoplasm development. However, radiation-induced meningioma (RIM) occurrence is extremely rare. A detailed
PubMed and Medline search yielded only three isolated Case-reports of RIM development in craniopharyngioma cases
receiving radiotherapy after surgery. All cases occurred in patients <13-year age, with male preponderance, detected after
amean interval of 23-year, the range being 2—44 years. Two had solitary while the third had multiple meningiomas. Authors
report an 8-year-old female, who was operated for craniopharyngioma and received adjuvant therapy, was asymptomatic for
next 30 years, met a road traffic accident and magnetic resonance imaging brain revealed incidental right sphenoid wing
en plague meningioma. She was planned for gamma-knife therapy as unwilling for surgical intervention. Management of
RIM development after radiotherapy of craniopharyngioma along with pertinent literature is reviewed briefly.
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separate entity comparing to the sporadic occurrence.”
Sporadic meningioma is usually considered as a benign tumor,
accounting for approximately 20% of intracranial tumors and

Introduction

Cranial radiation therapy is widely used as either adjuvant

or primary treatment of central nervous system neoplasm
including glioma, ependymoma, medulloblastoma, and
benign meningioma, pituitary adenoma and metastatic tumor.
Previously, cranial radiation was also commonly used for
management of tinea capitis and chronic myeloid leukemia.!'!
Radiation therapy of head can produce acute or long-term
adverse effects. Radiation-induced meningioma (RIM) was
first described by Mann et al. 1953, and it constitutes a
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tends to affect middle-aged females. Sporadic meningioma
constitutes about 90% of benign meningioma while atypical
and anaplastic type accounts for 5% and 3%, respectively.
However, RIM, are considered rare and about total 750 odd
cases are reported till date.*”

The latency period of tumor development in the RIM
depends on initial total radiation dosage and timing./*
On the basis of the initial dose of radiotherapy prescribed,
Harrison et al.” categorized cases into three groups, low-dose
group receiving (<10 Gy), intermediate (10-20 Gy), and high
(more than 20 Gy) and the time period of latency is about
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35, 26, and 19-24 years, respectively for low-, medium-,
and high-radiation dosage groups, showing an inverse
dose-response relation curve.**! Authors report a unique,
interesting case, an 8-year-old girl received high-dose
fractionated external beam radiotherapy for residual
craniopharyngioma, after 30 years had met an accident
presented and imaging picked up incidentally on RMI.

Case Report

An 8-year-old girl presented with a complaint of visual
deterioration; imaging revealed suprasellar supradiaphragmatic
cystic craniopharyngioma underwent stereotactic aspiration of
cystic lesion and received 60 Gy external beam radiotherapy
in the postoperative for residual 30-year back at our institute.
She lost follow-up as she was asymptomatic. After 30-year
following radiotherapy, she reported with a complaint of
retro-orbital pain over the right eye and headache for last
6 months following minor head injury. On evaluation at
current follow-up, visual acuity was 6/9 bilaterally; rest of the
neurological examination was essentially within normal limits.

Noncontrast computed tomography scan head revealed
a mass lesion at the right orbital apex with intracranial
extension. Magnetic resonance imaging brain contrast
enhancement, axial, coronal section images revealed presence
of heterogeneous mass lesion in the sella with suprasellar
extension [Figure 1la-c|. In addition, it also revealed en
plaque meningioma involving the right medial sphenoid
wing [Figure 2] with right intraorbital extension in the axial
image. Compared to previous follow-up scans carried at
3 years before the current visit, a diagnosis of RIM was based
on neuroimaging. She was given the option of surgery or
gamma knife, she preferred and planned for gamma knife

Figure 1: Magnetic resonance imaging study of brain after gadolinium
administration axial (a), coronal (b), and sagittal (c) sections images
showing presence of small residual craniopharyngioma in suprasellar
supradiaphragmatic region, 30 years following surgery and adjuvant
therapy (arrows)

radiosurgery, in view of good visual acuity. She is clinically
stable for past 6 months.

Discussion

Cranial irradiation has been utilized as therapeutic modalities
of neoplastic as well as tinea capitis.""'*'* Radiation therapy
can be associated with adverse effect occurring immediately,
for example, brain edema, radiation necrosis, however, rarely
can also happen after a relatively long period of interval such
as vasculitis, panhypopituitarism, and rarely new neoplasm
development.'*'® The oncogenic potential of radiation is
well-known hazard commonly encountered in atomic bomb
survivors, work place-related exposure, or therapeutic
intervention.

Development of a radiation-induced neoplasm is considered
as relatively rare, and these includes relatively more common
developing intracranial meningioma, sarcoma, and glioma
comparing to the rarer ependymoma, schwannoma, primitive
neuroectodermal tumor, and pituitary adenoma can also
develop.!'"

Usually, RIM occurs in association with the primary
radiation therapy of acute lymphoblastic leukemia,
tinea capitis®® and intracranial malignancy, for example,
medulloblastoma, primitive neuroectodermal epithelial
tumors, and ependymoma.”’ However, RIM occurrence is
much rarer following radiation therapy of benign lesions
such as pituitary adenoma,™?% and extremely rare in cases
of craniopharyngioma.”

The diagnosis of RIM is based on generalized Cahan’s criteria,
which was modified by Schrantz and Araoz in 1972.2 The
radiation-induced lesions should be located within the field

s d © AN N
Figure 2: Gadolinium-enhanced magnetic resonance imaging of brain
with axial (a), coronal (b), and sagittal (c) sections demonstrating en
plaque right sphenoid wing meningioma with extension into the right
orbit (small arrows)
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of previous radiation therapy and also these should not exit
before radiation therapy and usually occur after a gap of
reasonable long-time interval usually more than 5 years of the
previous radiation therapy. Other criteria are the development
of histologically distinct neoplasm, and final criteria include
the absence of any known familial or genetic predisposing
factors promoting the development of the multiple or
secondary malignancies.!'?

RIM is characterized by distinct clinical and radiobiologic
features compared to the sporadic meningioma.”! RIM tends
to occur in the relatively younger age, characterized by the
occurrence of multiple meningiomas located within the field
of radiotherapy, possessing more aggressive clinically, course
and higher recurrence rate following surgical resection and
calvarial location compared with sporadic meningiomas,
histopathologically more malignant features." Radio-biologic
aggressiveness of RIM is can be assessed with positron
emission tomography scan with fluorodeoxyglucose and result
outcome positively correlates with aggressive pattern glucose
uptake utilization.'” Cytogenetic abnormalities linked to RIM
are deletions of 6p or 7p, loss of 1p chromosome, and less more
common being a loss of chromosome 22.["4

In the PubMed literature search of RIM following
craniopharyngioma treatment, authors found only three
isolated cases reports. There were two males, and one case
had no mention of sex, our case was female. All case received
radiotherapy when patients were in their first decade of life,
regarding dosage, all received high dosage in addition case
reported by Luu et al. had also received additional 59.8 Gy proton
beam therapy. Latency period varied from 2 years to 53 years. RIM
can be focal or multiple; it was focal in two cases and multiple
in one case with a series of successive occurrence meningiomas
occurred at 44, 47, and 53 years, respectively after initial
radiotherapy [Table 1]. RIM can develop even after a very long
period of latency up to six decades after radiation therapy.**%!

Authors also previously reported an interesting case of
occurrence of radiation-induced pituitary adenoma in survivor
of brainstem glioma, who first underwent surgery and
radiation therapy of brain stem glioma, later he developed
pituitary adenoma and underwent successful transsphenoidal
surgery.l"?

Management of RIM possesses a special challenge. Surgical
resection of the meningioma remains the mainstay of
treatment. Surgical management is favored in cases with
easily accessible area, limited number of meningioma,
availability of an easy and safe corridor. However, surgery
may not be safer and complete resection may not be
feasible in cases with multiple lesions, the involvement of
adjacent bone and dural sinuses, encasement of vessels,
nerves or aggressive behavior.” In selected groups of RIMs,
where surgery is contraindicated, or recurrence of RIM, the
primary or secondary gamma-knife therapy can be a suitable
alternative option of management. Gamma knife can provide
about 94.1% and 80.7% overall survival at 3 and 5 years,
respectively with limited side effect and reasonable control of
the size of RIM."” Kuhn et al. reported 100% local control of
RIM in their study involving 12 patients, who received gamma
knife radiosurgery, with a mean follow-up of 35 months."®
However, fractionated radiotherapy can be another modality
option available.!"”

The current reported case is unique, fourth case of
craniopharyngioma, with 30-year of latency period as well as
disease free craniopharyngioma survival, detected incidentally
with imaging study is extremely unusual occurrence.
Considering the possibility of delayed occurrence of RIM in
such patients, long-term surveillance is necessity for early
diagnosis and optimum management.!'"?” Significant progress
in the field of radiation oncology led to more targeted and
conformal therapy, however, long-term follow-up is required
to assess the impact on the development of RIM.8!

Conclusion

RIM is one of the important long-term sequelae of high-dose
cranial radiotherapy prescribed especially in younger age
group. A high degree of suspicion and regular life-long
follow-up supplemented with periodic neuroimaging study
is advised for early detection. The possibility of RIM or other
neoplasm should be kept as a possibility in patients presenting
with recurrent or new onset symptoms, seizure or mass effect
in long-term survivor of intracranial lesion, who received
radiation therapy in the past. Early diagnosis and prompt
management may provide optimal neurological outcome.

Table 1: Summary of previously reported of craniopharyngioma cases developing radiation induced meningioma

Author/reference year Age (year)/sex Radiation dose Latency period Meningioma features Treatment
Kano et al.® 1994 7/Male 50 GY 2 years Atypical meningioma Surgical
Al-Mefty et al.* 20004 13/Male High dose 44 years, Atypical meningioma Surgical therapy
47 years, at different time
53 years
Lau et al.* 2006 NA Previous radiotherapy NA NA NA
(59.4 GY proton-beam)
Current case 2015 7/Female 60GY 30 years medial sphenoid meningioma Gamma knife

NA - Not available
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