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ABSTRACT

Gliomas are the most common infiltrative neoplasms of the optic nerve and
can present as two distinct growth patterns: intraneural glial proliferation
and perineural arachnoidal gliomatosis (PAG). It has been suggested that
perineural arachnoidal gliomatosis is seen almost exclusively in the setting
of neurofibromatosis type 1 (NF1). We describe a child with perineural
arachnoidal gliomatosis occurring without neurofibromatosis type 1, sup-
ported by both radiographic and histological findings. A 4-year-old female
without neurofibromatosis type 1 presented with rapidly progressive right-
sided proptosis. Magnetic resonance imaging (MRI) revealed an enhancing
fusiformintraconal lesion, which was hypointense on T1 and hyperintense
on T2-weighted images: characteristic of perineural arachnoidal gliomatosis,
the optic nerve was visualized coursing the tumor. Histopathologic study was
consistentwith perineural arachnoidal gliomatosis. Perineural arachnoidal
gliomatosis can develop independent of neurofibromatosis type 1, as
demonstrated by this case.

Keywords: Optic nerve glioma; Neurofibromatosis/pathology; Magnetic resonance imaging;
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INTRODUCTION

Gliomas are the most common infiltrative neoplasms of the optic nerve
accounting for 65% of such tumors, the great majority presenting as histo-
logically benign lesions®. Benign gliomas may adopt one of two distinct
growth patterns. Most familiar is the classic intraneural glial proliferation
where neoplastic growth occurs within individual fascicles. Contrastingly,
perineural arachnoidal gliomatosis (PAG) is characterized by florid invasion
of the leptomeninges, with relative sparing of the nerve itself. It has been
suggested that the PAG is seen almost exclusively in the setting of neu-
rofibromatosis type 1 (NF1)@%. In this report we describe an atypical case
of biopsy proven PAG occurring in a patient lacking evidence of NF1.

CASE REPORT

An otherwise healthy 4-year-old Hispanic girl presented with a 3 mon-
ths history of rapidly progressive, painless, right-sided proptosis. On pre-
sentation she had visual acuity of 20/40 in the involved right eye with a
subtle (<0.3 log unit) relative afferent pupillary defect. She had 3 mm of
relative proptosis with several millimeters of inferior scleral show. Abduc-
tion, adduction and infraduction were slightly limited; supraduction was
preserved. The rest of the ophthalmic examination, including anterior and
posterior segment evaluations, was normal. Left eye examination was unre-
markable with visual acuity recordable at 20/20. General physical examina-
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tion was also normal without any findings suggestive of NF1.
Magnetic resonance imaging (MRI) revealed a discrete fusi-
form intraconal lesion. The lesion enhanced moderately with
contrast, was slightly hypointense on T1-weighted images and
hyperintense on T2-weighted images (Figure 1). Slight kinking
of the optic nerve was appreciable in the sagital plane. Cha-
racteristic of PAG, the nerve could be visualized coursing the
tumor (Figure 1 B).

Given the rapidity of progression an incisional biopsy was
performed via a lateral canthal incision. Histopathologic ana-
lysis disclosed densely packed glial cells, consistent with pilo-
cytic astrocytoma (optic nerve glioma) (Figure 2 A). Reticulin
stain highlighted neoplastic cells infiltrating the meninges,
which abutted but did not infiltrate the dura. Additionally, im-

munohistochemical staining was positive for glial fibrillary
acidic protein (GFAP) (Figure 2 B). No axons were seen within
the specimen. This histologic appearance of glial cells infiltra-
ting the meninges associated with relative sparing the optic
nerve, evidenced by preservation of vision and MRI findings,
is consistent with PAG.

Over the following month the degree of proptosis progres-
sed by 4 mm and visual acuity deterioration from 20/40 to 20/60
was observed, prompting multidisciplinary intervention. Conti-
nued observation, chemotherapy, radiotherapy and surgical de-
bulking were entertained. After much deliberation, chemotherapy
(vincristine/carboplatin) was attempted without an appreciable
response: proptosis progressed, however without a measurable
depreciation in vision. Radiotherapy (5040 cGy) was then intro-

Figure 1 - Perineural arachnoidal gliomatosis. Characteristic findings on magnetic resonance imaging include hypointensity on T1l-weighted
images (A) and hyperintensity on T2 weighted images (B). Also, note the optic nerve visible within the neoplasm (arrow).
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Figure 2 - Histopathologic analysis. (A) Hematoxylin and eosin staining disclosing densely packed glial cells, consistent with pilocytic
astrocytoma (optic nerve glioma). (B) Immunohistochemical study disclosing positive staining for glial fibrilary acidic protein (GFAP). No axons
were seen within the specimen.
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duced with some success. After the third cycle visual acuity
returned to 20/40 and there was a 2 mm reduction in proptosis.

DISCUSSION

The term perineural arachnoidal gliomatosis (PAG) was in-
troduced by Stern et al. in 1980 following an assessment of
histologic specimens harvested from 34 patients with optic nerve
gliomas®. The authors described two distinct growth patterns:
1) intraneural glial proliferation, expanding the individual fas-
cicles and overall dimension of the nerve and 2) perineural
arachnoidal gliomatosis (PAG), featuring tumor proliferation
most predominant in the subarachnoid space. They also noted
a striking association between PAG and NF1. Sixteen of 18
patients with clinical characteristics of NF1 had PAG contras-
ting the 16 patients without NF1, among whom only two exhi-
bited PAG.

Subsequent radiographic studies have been consistent with
the observation of PAG occurring most often in the setting of
NF1®, The first description of the magnetic resonance ima-
ging (MRI) appearance of PAG was in 1986“. In this report,
the patient also had clinical evidence consistent with NF1. In
2001, in a retrospective review on MRI studies of 91 patients
with gliomas (47 with and 44 without NF1), the optic nerve was
visible coursing through the tumor in 91% (n=43) of patients
with NF1 compared to 27% (n=12) without NF1®). Despite these
reports there has been a relative lack in the ophthalmic litera-
ture of PAG occurring outside the setting of NF1. Moreover,
there is an overall paucity in the literature of cases with both
radiographic and histologic confirmation/correlation.

Familiarity with the characteristic appearance of PAG on
MRI may in many cases allow an accurate diagnosis. PAG in-
variably contains microcystic mucinous degeneration with a
high water content yielding long T1 and T2 relaxation times.
Thus PAG appears bright on T2 and dark on T1 weighted ima-
ges@#¢7. MRI displays a double-intensity signal characterized
by a circumferential area of CSF-intensity tissue (the neoplasm
itself) surrounding and sharply delineating a central linear
core (the optic nerve) of opposite signal intensity: this has been
termed the “pseudo-CSF” signal®. An additional characteris-
tic of PAG which can be appreciated radiographically is the
“kinking” of optic nerve®.

The neoplasm that PAG is most likely to be mistaken for is
a meningioma. Relative preservation of the optic nerve seen
with PAG with the resulting parallel borders signal can resem-
ble “tram tracking” of meningiomas. True tram tracks of menin-
giomas are comprised of calcification and are most readily
demonstrated by computed tomography. Menigiomas also tend
to enhance intensely as compared to PAG, which exhibits only
mild to moderate enhancement. If not distinguishable radio-
graphically, the clinical setting usually differs. Gliomas occur
primarily in children, often in the setting of NF1. Contrastin-
gly, meningiomas occur most often in middle-aged women®.
Meningiomas are also seen with increased frequency in NF1
patients; however, most occur independently. Lymphoprolife-
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rative disease is the third most likely neoplastic process to
involve the optic nerve and is also worthy of consideration.
Other neoplasms intrinsic to the optic nerve to consider, albeit
exceedingly rare, include medulloepithelioma, ganglioglioma,
hemangiopericytoma, hemangioblastoma®.

The treatment of optic nerve glioma is controversial, with
no established effective therapy®. Inconsistent anecdotal suc-
cess has been described for both radiation and chemothera-
py©9. Surgical resection is effective however uniformly sacri-
fices any remaining vision and is therefore most often reser-
ved for non-seeing eyes with disfiguring proptosis. Resection
may also be indicated in patients with progressively enlarging
lesion that threaten the optic chiasm or hypothalamic exten-
sion. Given the lack of response to chemotherapy and radia-
tion and the destructive nature of resection, observation is often
the most appropriate management option. The rapidity of pro-
gression in our patient prompted biopsy and subsequently
chemotherapy and radiation. No appreciable response to che-
motherapy was observed. Some clinical improvement was seen
with radiation; however, it cannot be stated with certainty that
this was not simply the natural course of the tumor and inde-
pendent of intervention. Many tumors stabilize and some have
been noted to regress spontaneously.

In closing, PAG is an established distinct subtype of glio-
ma, which occurs most often in the setting of neurofibromato-
sis type 1. However, as demonstrated by this case PAG can
develop independent of NFI. In this report we describe a child
with PAG occurring without NF1, supported with both radio-
graphic and histological findings.

RESUMO

Gliomas séo as neoplasias infiltrativas mais frequientes do ner-
VO Optico e podem se apresentar através de dois padrdes dis-
tintos de crescimento: proliferacdo glial intraneural e glioma-
tose aracnoidal perineural. Existem evidéncias de que a glio-
matose aracnoidal perineural € vista quase exclusivamente em
pacientes com neurofibromatose tipo 1. Descrevemos um caso
de gliomatose aracnoidal perineural ocorrendo em crianca sem
neurofibromatose tipo 1, comprovado tanto por achados ra-
diolégicos quanto histolégicos. Uma crianga de quatro anos
de idade, do sexo feminino, sem evidéncias de neurofibroma-
tose tipo 1, apresentou quadro de proptose a direita rapida-
mente progressiva. Ressonancia magnética revelou lesdo in-
traconal fusiforme hipointensa em T1 e hiperintensa em T2 -
caracteristico de gliomatose aracnoidal perineural, o nervo
oOptico pdde ser observado atravessando o tumor. O estudo
histolégico foi consistente com gliomatose aracnoidal peri-
neural. Gliomatose aracnoidal perineural pode se desenvolver
independente da presenca de neurofibromatose tipo 1, como
demonstrado por esse caso.

Descritores: Glioma de nervo 6ptico; Neurofibromatose/pa-

tologia; Ressonancia magnética; Humano; Feminino; Crianca;
Relatos de casos [Tipo de publicagéo]
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