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Optic Pathway Glioma: Correlation of Imaging Findings
with the Presence of Neurofibromatosis

Liora Kornreich, Susan Blaser, Michael Schwarz, Avinoam Shuper, Tal H. Vishne, Ian J. Cohen, Ricardo Faingold,
Shalom Michovitz, Benjamin Koplewitz, and Gadi Horev

BACKGROUND AND PURPOSE: Despite the benign histology of optic pathway glioma
(OPG) (low-grade astrocytoma), its biological behavior is unpredictable, and it is unclear
whether specific morphologic or anatomic patterns may be predictive of prognosis. It is also
unclear whether OPG associated with neurofibromatosis (NF) is a distinct entity from non–
NF-OPG. Our purpose was to describe the MR imaging features of OPG, compare the findings
between patients with and those without NF, and identify prognostic imaging signs.

METHODS: MR examinations of 91 patients with OPG (47 with NF and 44 without) were
reviewed at presentation and during follow-up. The images were evaluated for size and exten-
sion of tumor, and imaging parameters. Statistical bivariate analysis was used to compare the
patients with and those without NF, and Pearson correlation was used to evaluate the corre-
lation between the different imaging parameters and prognosis. Kappa values were calculated
to determine intraobserver and interobserver variability.

RESULTS: The most common site of involvement in the NF group was the orbital nerve
(66%), followed by the chiasm (62%). In the non-NF group, the chiasm was the most common
site of involvement (91%); the orbital nerves were involved in only 32%. Extension beyond the
optic pathway at diagnosis was uncommon in the NF group (2%) but frequent in the non-NF
group (68%). In the NF group, the tumor was smaller and the original shape of the optic
pathways was preserved (91% vs. 27% in the non-NF group). The presence of cystic compo-
nents was significantly more common in the non-NF patients (66% vs. 9% in the NF group).
During follow-up, half the NF patients remained stable, in contrast to 5% of the non-NF group.
No statistical correlation was found between imaging features and biological behavior of the
tumor.

CONCLUSION: NF-OPG is a separate entity from non–NF-OPG, with different imaging
features and prognosis, thereby warranting a specific diagnostic, clinical, and therapeutic
approach.

Optic pathway gliomas (OPGs) account for ap-
proximately 5% of all brain tumors (1) and 10% to
15% of supratentorial tumors (2) in children. The
tumor can arise anywhere along the optic pathway,
from just behind the globe to the occipital cortex.
The diagnosis of OPG also covers cases of hypo-
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thalamic chiasmatic glioma, in which it is difficult
to distinguish the site of origin (3). In children,
OPGs are almost always low-grade astrocytomas
(1, 2). Ten percent to 70% of children with OPG
have neurofibromatosis (NF) (3).

OPGs are associated with a high rate of morbid-
ity and mortality. About 20% to 30% of patients
experience visual impairment, neurologic deficits,
and even death (3). Although there are no specific
clinical, histologic, or neuroimaging features to dif-
ferentiate aggressive from indolent OPGs (1), the
prognosis is reportedly much better in children with
NF than in those without (1). Treatment consists of
surgery, chemotherapy, and irradiation. There are
no strict criteria for starting treatment.

Most of the large neuroimaging studies of OPG
were conducted at least a decade ago and were
based on CT findings (4). Since the advent of MR
imaging, most of the studies have focused on OPG
in NF. The purpose of the present study was to
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TABLE 1: Symptoms at presentation of children with OPG

No. (%)

NF Non-NF P Value

Symptomatic 15 (32) 44 (100) ,.0001
Visual symptoms 9 (21) 37 (84) ,.0001
Nonvisual symptoms 7 (15) 27 (61) ,.0001

Precocious puberty
Failure to thrive
Developmental delay
Diabetes insipidus
Hemiparesis
Increased intracranial

pressure
Torticollis

2
3
2

· · ·
· · ·

· · ·
· · ·

5
3

2
5

11
1

Note.—NF indicates neurofibromatosis.

describe the features of OPG on MR images, to
compare the findings between patients with and
without NF, and to identify prognostic imaging
signs that could help in the decision for treatment.

Methods
The computerized radiology, oncology, and hospital records

of the Hospital for Sick Children in Canada and the Schneider
Children’s Medical Center of Israel were searched for all cases
of OPG between 1985 and 1996. Only patients for whom neu-
roimaging was available at presentation, before initiation of
any kind of treatment or surgical intervention, were included
in the study.

Ninety-one eligible patients were identified, 71 in the first
institution and 20 in the second. These included 47 patients
with NF and 44 without. In the patients without NF, the di-
agnosis of OPG was based on biopsy findings in 41 and on
the characteristic involvement of the optic pathways in three.
In the patients with NF, the diagnosis of OPG was based solely
on the imaging findings.

Eighty-seven patients underwent MR imaging as the initial
radiologic examination and four underwent CT; 34 patients had
both. Follow-up examinations were almost exclusively per-
formed with MR imaging. Owing to the retrospective nature
of the study, the MR examinations were performed with dif-
ferent systems (GE Sigma 1.5 T, Siemens 1.5 T, or Elscint 0.5
and 2.0 T) and different protocols. All patients underwent at
least one T1-weighted and one T2-weighted MR sequence. A
detailed study of the optic pathways, either axial or coronal,
was always included. Contrast agent (gadopentetate dimeglu-
mine 0.1 to 0.2 mmol/kg) was used in 73 cases (80%).

For the purposes of the study, the neuroimaging scans were
evaluated twice. The initial assessment was performed in Can-
ada by a pediatric radiologist in consultation with a CAQ-
certified pediatric neuroradiologist, and in Israel by three pe-
diatric radiologists. The images were evaluated for multiple
parameters: extension of the OPG, relation of the tumor to the
blood vessels, calcifications, presence of cysts, peritumoral
edema, and enhancement after contrast material injection. To
evaluate the extent of the tumor, we defined seven locations:
intraorbital optic nerves, retroorbital prechiasmatic optic
nerves, chiasm, hypothalamus, retrochiasmatic proximal optic
tracts, distal optic tracts, and extension outside the optic tracts
(eg, into the frontal or temporal regions or the prepontine cis-
tern). The optic nerves were categorized as enlarged or normal.
The chiasm was categorized as thickened if it was enlarged
but had preserved its original shape. Pronounced enlargement
of the chiasm (greater than 1 cm) was measured in three
planes, and the values multiplied to estimate volume. The hy-
pothalamus was considered involved when it was expanded or
included in the mass, or if it exhibited signal intensity changes;
we did not attempt to determine the origin of the tumor other
than to note whether the hypothalamus, chiasm, or both were
involved. The posterior optic tracts were considered involved
if they were hyperintense on T2-weighted images or enhanced
after contrast injection, or if they contained a cystic lesion.
Optic radiations were considered involved only in cases with
direct extension of the mass in that region. The presence of
hydrocephalus at diagnosis was noted.

The images obtained before initiation of any kind of treat-
ment were evaluated for interval changes in the size and ex-
tension of the tumor. Four states were defined: 1) stable, no
change in size or extent of involvement of the visual pathways;
2) minimally enlarged, unequivocal enlargement in one plane
only or an increase of less than 25% in two planes; 3) enlarged,
an increase in size of over 25% in two planes or further ex-
tension; and 4) reduced, shrinkage of more than 25% in two
planes.

The charts were also reviewed for symptoms at diagnosis,
interval between symptoms and diagnosis, length of follow-

up, and method of treatment. The serial imaging studies were
reviewed to determine the outcome of treatment (medical or
surgical), and the imaging findings at presentation were cor-
related with the long-term findings. The histologic reports were
also reviewed.

The second evaluation was performed 2 years after the first
by the same radiologists and by a fellow in pediatric radiology
in Canada, and by two of the radiologists and a fellow in
pediatric radiology in Israel. Data for 82 patients were avail-
able for reevaluation. For 30 patients, the films from the di-
agnosis were not found, so they were included only in the
analysis of interobserver variability. The review was per-
formed independently and reviewers were blinded to the results
of the initial assessment. A second evaluation was done of the
imaging studies obtained at presentation or at the earliest avail-
able examination and of the last follow-up scans obtained in
the study period. Tumor extension along the optic pathways,
bilaterality, shape, and size were defined according to the same
criteria as in the initial evaluation. The size and extension of
the tumor were compared between the first and the last ex-
aminations. Kappa values were calculated for every parameter
to determine intraobserver and interobserver variability.

The data were analyzed with BMPD software (5). Differ-
ences between groups for the continuous variables were deter-
mined with analysis of variance, and the association between
discrete variables was calculated using Pearson’s x2-test and
Fisher’s exact test. All significance tests were two-sided; P
values less than .05 were considered statistically significant.

Results
The study group included 45 boys and 46 girls

aged 0.5 to 14.5 years. The NF subgroup included
22 boys and 25 girls aged 0.5 to 13.0 years (mean
age, 5.4 years), and the non-NF group had 24 boys
and 20 girls aged 0.5 to 14.5 years (mean age, 4.6
years). There was no significant difference between
the patients with and without NF in regard to age
or sex.

Symptoms were present at diagnosis in all the
children without NF (100%) but in only 32% of
those with NF (P , .0001). The specific symptoms
are listed in Table 1. Within the NF group, the age
of the symptomatic children was significantly
younger (4.3 6 2.1 years) than that of the asymp-
tomatic children (6.0 6 3.3 years) (P , .05). The
mean interval between onset of symptoms and di-
agnosis in the non-NF group was 7 6 11 months
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TABLE 2: Involvement of optic tract by site

Group

No. (%)

Orbital
Nerve Chiasm

Hypo-
thalamus Tracts

Beyond
Optic

Pathways

NF
(n 5 47)
Non-NF
(n 5 44)
P value

31 (66)

14 (32)

,.005

29 (62)

40 (91)

,.005

11 (23)

31 (70)

,.001

17 (36)

21 (47)

N.S.

1 (2)

30 (68)

,.001

Note.—NF indicates neurofibromatosis; N.S., not significant.

FIG 1. 14-year-old boy with NF. A and B, Sagittal unenhanced (A) and coronal contrast-enhanced (B) T1-weighted MR images show
typical findings of OPG in patients with NF: thickened retroorbital optic nerves and chiasm, with preservation of original contour. The
tumor is small and homogeneous, without any cystic components.

(range, 0 to 48 months), whereas in the NF group,
it was almost zero (0.5 6 0.09) (range, 0 to 1.5
months) (P , .005).

Involvement of the optic pathways by site at di-
agnosis is summarized in Table 2. The most com-
mon site of involvement in the NF group was the
orbital nerve, noted in 66% of the patients, as com-
pared with only 32% in the non-NF group (P ,
.005). Among the non-NF children, the chiasm was
involved in 91%, as compared with 62% in the NF
group (P , .005). Extension beyond the optic tract
at diagnosis was uncommon in the NF group (1
patient, 2%) but frequent in the non-NF group (30
patients, 68%). Involvement of a single site was
rare: involvement of only the orbital nerve was not-
ed in three patients (6%) in the NF group, and in-
volvement of only the chiasm was observed in
three patients (7%) in the non-NF group. Bilateral
optic nerve involvement was present in 11 patients
(24%) with NF and in three patients (7%) without
NF. The average number of sites involved was 3.0
6 1.4 in the NF group and 3.7 6 1.6 in the non-
NF group; this difference was of borderline signif-
icance (P 5 .054). In the non-NF group, there was
a significant correlation between the presence of a
chiasmatic-hypothalamic mass and the occurrence
of nonvisual symptoms (P , .0016). No correlation
was found between the presence of orbital involve-
ment and visual symptoms. In the NF group, no

correlation was found between the location of the
tumor and the type of symptoms.

The presence of cystic components in the tumor
was significantly more common in the non-NF pa-
tients (66% vs. 9% in the NF group, P , .0001);
in nine patients (20%), they accounted for more
than 50% of the tumoral mass.

In most of the NF patients (43/47, 91%) the tu-
mor did not affect the original shape of the optic
pathway and appeared on images as a thickening
of the optic nerve and/or chiasm (Fig 1). In the
non-NF group, this configuration was present in
only 12 patients (27%) (P , .0001). Both the max-
imal diameter and the volume of the tumor were
significantly greater in the non-NF group. Hydro-
cephalus was found in none of the children with
NF but in 47% of those without NF. There was no
correlation between the size of the mass and the
presence of hydrocephalus. Note that although the
blood vessels may have been encased by tumor, the
anterior or middle cerebral artery frequently caused
only an indentation in the mass, without being
completely entrapped (13% in the NF patients, 34%
in the non-NF patients) (Fig 2). Additional imaging
findings are summarized in Table 3.

Follow-up data were available for 81 patients,
90% in the NF group (maximum follow-up period,
10 years; average follow-up period, 4 years 3
months) and 90% of the non-NF group (maximum
follow-up period, 11 years; average follow-up pe-
riod, 4 years 2 months). Findings obtained during
the follow-up period are shown in Table 4. About
half (21/41) the NF patients remained stable, six
(15%) had tumor enlargement, six had minimal en-
largement, and three (7%) had a spontaneous re-
duction in tumoral mass. In the non-NF group, only
two (5%) of 40 patients remained stable; 15 had
tumor enlargement (P , .001 compared with the
NF group) and none had a reduction in tumor size.

In the NF group, eight patients were treated, six
because of visual deterioration and two because of
failure to thrive. All had chemotherapy (one with



AJNR: 22, November/December 20011966 KORNREICH

FIG 2. 4-year-old girl without NF. Axial contrast-enhanced T1-
weighted image shows typical findings of optic glioma in patients
with NF: a large mass, with cystic components, that does not
respect the boundaries of the optic pathways. The temporal
horns are enlarged, and the right middle cerebral artery courses
in a fissure of the mass (arrow).

TABLE 3: Imaging features of OPG

Feature

No. (%)

NF (n 5 47) Non-NF (n 5 44) P Value

Thickening 43 (91) 12 (27) ,.001

Maximum diameter (cm)

Range
Average

1.5–5.0
2.5

1.2–9.0
4.54 ,.001

Volume (cm3)

Range
Average

0.5–60.0
10.0

0.5–280.0
64.0 ,.001

Encased vessels 1 (2) 14 (32) ,.001
Enhancement 26 (61) 32 (73) N.S.
Calcifications 1 6 N.S.
Hydrocephalus 0 21 (47) ,.001
Edema 0 2 N.S.

Note.—NF indicates neurofibromatosis; N.S., not significant.

additional radiation); two also underwent biopsy
and two also had surgery. Chemotherapy included
vincristine with actinomycin D, which was later
changed to vincristine and VP-16 and thereafter to
vincristine and carboplatin. After treatment, none
of the patients had tumor enlargement. Since the
presence of a lesion is an indication for treatment
in non–NF-OPG, in this group, all 40 patients (with
follow-up data) were treated: 32 (80%) with sur-
gery, 25 (62%) with chemotherapy, 11 (27%) with
radiation; most (55%) received multiple forms of
treatment, and eight (20%) underwent multiple op-
erations. The chemotherapy regimen was the same
in the NF group, although a few unresponsive pa-
tients received other combinations. The details of
the treatment regimen are beyond the scope of this
study. Twenty patients (50%) had tumor enlarge-
ment after surgery and 11 (27%) after chemother-
apy (Table 4). Leptomeningeal spread was noted in
three.

Kappa values for the revised parameters at pre-
sentation were 0.84 to 1.0, except for involvement
of the distal optic tracts, which yielded values of
0.61 to 0.63 for both intraobserver and interobserver
variability. However, the P value remained signifi-
cant, indicating the validity of the observation.

Repeated measurements of the maximal tumor
diameter and calculated volume were not statisti-
cally significantly different from the initial evalu-
ation (P , .05). Kappa values for the latest ex-
amination were 0.75 to 1.0.

In the NF group, we tried to define prognostic
neuroimaging factors by comparing the multiple
clinical and imaging features with the biological
behavior of the mass on follow-up studies. No sta-
tistically significant correlations were found. In the

non-NF group, the small number of patients with
stable tumors precluded a statistical analysis.

Histologic examination was available in 41 non-
NF patients. One tumor was an anaplastic astro-
cytoma, the other 40 were low-grade astrocytomas,
21 of pilocytic type.

Discussion
Most studies to date have failed to distinguish

between OPG in patients with and those without
NF (2, 4, 6–8), and the few studies that have me-
thodically compared these two groups relied mostly
on CT findings (9–11). Therefore, it remains un-
clear whether there are specific morphologic or an-
atomic patterns that can help predict the prognosis
of OPG, and whether NF-OPG is a distinct entity
from non–NF-OPG.

The present study yielded several morphologic
features that distinguish NF-OPG from non–NF-
OPG. In the patients with NF, the most common
site of involvement was the orbital nerve. The tu-
mor was smaller than in the non-NF patients, the
original shape of the optic pathway was preserved,
and cystic components were uncommon. In the
non-NF group, the chiasm and hypothalamus were
the most common sites of involvement, the tumor
was masslike, and cystic components were fre-
quently seen, as was extension beyond the optic
pathways. The prognosis was also significantly dif-
ferent: half the NF patients remained stable com-
pared with only 5% of the non-NF patients. How-
ever, no correlation was found between imaging
features and prognosis.

Studies in the literature seem to indicate that
OPG patients with and those without NF differ sig-
nificantly by tumor location (9–11), with involve-
ment of the optic nerve being much more common
in the NF group (1, 10, 12). Hoffman et al (13)
found that virtually all their patients with orbital
tumors had NF, and Listernick et al (10) reported
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TABLE 4: Size and extension of optic pathway glioma at follow-up

Group

Before Treatment

Stable Enlarged
Minimal

Enlargement Reduction

After Treatment

Postoperative
Enlargement

Postchemotherapy
Enlargement

NF
(n 5 41)
Non-NF
(n 5 40)
P value

21 (51%)

2 (5%)

,.001

6 (15%)

13 (37%)

,.001

6 (15%)

0

,.001

3

0

0

20 (50%)

,.001

0

11 (27%)

,.001

Note.—NF indicates neurofibromatosis.

that isolated involvement of the optic nerve oc-
curred only in the patients with NF. However, the
optic nerves may be involved also in non-NF pa-
tients (11, 14), and not all patients with NF have
thickened optic nerves (9). In our sample, the optic
nerve was involved in only 66% of the patients
with NF. Fewer data are available for non-NF pa-
tients. In some studies, extension into the optic
nerves was observed in 3%, 6%, and 53% of pa-
tients without NF (9, 11, and 14, respectively); and
in our study, an extension was seen in 32% of pa-
tients without NF (P , .005 relative to those with
NF). The chiasm is involved more often in non–
NF-OPG. Deliganis et al (11) reported a 75% rate
(vs. 60% in the NF group; N.S.), and we found a
91% rate in the present study (vs. 62% in the NF
group; P , .005). Involvement of the chiasm alone
is also more likely in the absence of NF (9–11).
Indeed, in the various series of OPG with NF, in-
volvement of the chiasm alone was rare (9–12, 15,
16). Extension into the hypothalamus is reported to
be more common in non–NF-OPG (9, 11), and this
was also true in our sample (70% versus 23%; P
, .0001). We found that patients with NF appar-
ently have less diffuse involvement of the optic
pathways (ie, fewer sites along the optic apparatus),
although the difference from the non-NF group was
not significant. However, isolated optic nerve or
chiasmatic involvement was rare in both the NF (n
5 3) and non-NF (n 5 1) groups. Therefore, on
the basis of MR findings, we suggest that localized
gliomas may be less common than previously
thought. Several studies refer only to involvement
of the optic tracts, with some reporting a higher
prevalence in patients with NF (9, 10, 17, 18), and
others describing a higher occurrence in those with-
out NF (11). We did not find any significant dif-
ference between the NF and the non-NF groups.
Assessment of involvement of the optic tracts by
tumor is difficult, because the increased signal in-
tensity on T2-weighted MR images can be caused
by edema as well as by direct tumor extension (2).
Indeed, evaluation of this segment of the optic
pathway in our study yielded the worst kappa val-
ues (0.61 to 0.63; N.S.).

A noteworthy finding in the present study was
the different shape and size of the tumor in the two
groups. In the patients with NF, the involved chi-

asm was thickened although its contour was pre-
served (91%), whereas in the non-NF group, the
tumor was masslike (73%) (P , .0001) and larger
(P , .0001), with a higher rate of cystic compo-
nents (P , .0001) and extension beyond the optic
pathways (P , .001). As bulky tumors are referred
for surgery, these data are important to the neuro-
surgeon (13, 17). Most of the earlier studies did not
correlate the size or shape of the tumor to the pres-
ence of NF. Sutton (17) mentioned that globular
chiasmatic-hypothalamic gliomas are less likely to
appear in patients with NF, and Wisoff (8) noted
that diffuse enlargement of the chiasm with vari-
able extension into the optic nerves and chiasm is
more likely in patients with NF.

The symptomatology of the two groups also dif-
fered significantly. All the non-NF patients were
referred for examination because of symptoms,
whereas only 32% of the NF patients were symp-
tomatic at presentation (P , .0001). The smaller
dimensions and the relative sparing of the hypo-
thalamus in the NF patients may account for this
finding. The lag between the onset of symptoms
and the imaging study was much longer in the non-
NF group (up to 4 years), whereas NF patients were
examined immediately (P , .0005). The lower rate
of occurrence of symptoms combined with the
shorter interval between symptom onset and diag-
nosis in the NF group may reflect a bias in referral
patterns, with a lower threshold of suspicion in NF
patients.

In the NF group, 20% presented with visual
symptoms and 15% with nonvisual symptoms. No
significant correlation between site of tumor and
type of symptoms was found. In the non-NF group,
84% had visual symptoms and 61% had other
symptoms (Table 1). A significant correlation was
found between hypothalamic involvement and the
occurrence of endocrinologic symptoms (such as
failure to thrive and precocious puberty) and signs
of increased intracranial pressure. Interestingly, or-
bital involvement did not correspond to visual
symptoms, possibly because infants and even
young children tend not to complain of visual
disturbances.

Hydrocephalus as a presenting symptom was
found exclusively in the non-NF group (P , .0001),
as reported also by Listernick et al (10). In the latter
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study, precocious puberty was associated only with
NF, but in our study and in others (16–18), it ap-
peared as the presenting sign in both groups.

One of the most striking features differentiating
NF-OPG from non–NF-OPG is the long-term be-
havior of the tumor. In our study, 15% of the NF
group showed minimal tumor enlargement, 15%
showed enlargement, and 51% remained stable; in
the non-NF group, there was a clear propensity for
growth in 95% of the patients (P , .001). Although
earlier studies (4, 6, and Ellsworth cited in [9], as
well as the 1994 review by Sutton [17]) reported
that the presence of NF has no influence on prog-
nosis of OPG, nowadays it is accepted that NF acts
as a protective factor (1, 10, 11, 13, 19–21). OPGs
have been found to enlarge in 9%, 12%, 13%, and
22% of patients with NF (10, 16, 19, and 20, re-
spectively), and in 54% if isolated intraorbital le-
sions are excluded (9), as compared with 63%,
68%, and 100% of patients without NF (9, 10, and
20, respectively). Others have observed that the
presence of NF also improves the mean time to
tumor progression (11, 21). It is of interest that
spontaneous regression of the tumor was observed
in three of our patients with NF. This has been de-
scribed previously in NF patients and also in non-
NF patients (22, 23). At the same time, despite the
low-grade histologic findings in three of our pa-
tients, there was leptomeningeal spread (1).

Another favorable prognostic factor mentioned
in the literature is older age. In our study, 43% of
the patients were 5 years old or younger, but we
did not find any association with worse prognosis
or bulkier masses. Listernick (10) noted that
symptomatic OPGs are seen primarily in very
young children, regardless of the presence of NF.
Others have stated that in younger children the
tumors are larger (8), behave more aggressively
(1, 8), and have a poorer prognosis (1, 8, 14);
however, they disagree as to the specific age, with
some specifying under 2 years (8, 14) and others
under 5 years (1).

The location of the tumor has also been reported
to be related to long-term outcome. In our study,
as single-site involvement was rare, no such cor-
relation could be found. In an extensive review
(based on CT and pre-CT imaging), Dutton (4)
concluded that mortality is significantly lower
when there is orbital rather than hypothalamic in-
volvement. Others found better prognosis for or-
bital involvement than for chiasmatic-hypothalamic
involvement (8).

When CT became available 30 years ago, the
routine management of NF patients included serial
neuroimaging examinations (6, 10). The advent of
MR imaging raised questions regarding its pre-
symptomatic use in children with NF. According to
the 1997 recommendations of Listernick et al (24),
based on controlled longitudinal data, MR imaging
is indicated only in children with optic nerve dys-
function at ophthalmologic evaluation. This was
supported by the guidelines of the National Neu-

rofibromatosis Foundation (25). Furthermore, in
children with known or symptomatic OPG, if the
tumor has been stable, the interval between MR
studies can be gradually increased (20).

The NF1 gene has been located at chromosome
17, and its protein product, neurofibromin, char-
acterized (25). The association of both benign pilo-
cytic and diffuse astrocytomas with NF points to a
role for the NF1 gene in the pathogenesis of glio-
mas in these patients. Neurofibromin is believed to
act as a tumor suppressor. As for sporadic astro-
cytic brain tumors, recent studies have provided
initial evidence that the NF1 gene is not primarily
involved in astrocytomas in non-NF patients (26).

Conclusion
We found no correlation between the imaging

parameters analyzed and the biological behavior of
OPG associated with NF. This observation may in-
dicate that neuroimaging is not contributory to the
prediction of outcome in this group of patients.
OPG in patients without NF differs significantly
from NF-OPG in both imaging features and prog-
nosis. Non–NF-OPG and NF-OPG are apparently
distinct entities, each warranting a specific diag-
nostic, clinical, and therapeutic approach.
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