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ocular or other symptoms. OPG was diagnosed in 12.5% 
of cases in the first group, whereas in 36.4% in the latter 
group (p = 0.001). Clinical management was conservative 
in most patients, while 8 of them underwent therapy mainly 
because of visual deterioration. OPG was diagnosed earlier 
in treated patients, but the difference was not statistically 
significant. Conversely, all patients who underwent screen-
ing MRI had normal visual outcome. In conclusion, OPG 
location does not correlate with need for treatment; female 
patients were more frequently affected by OPG but not 
more frequently treated. OPG diagnosis by screening MRI 
does not affect the natural history of the tumor.

Keywords Neurofibromatosis type 1 · NF1 · Optic 
pathway glioma · Brain/orbit MRI

Introduction

Neurofibromatosis type 1 (NF1) is one of the most com-
mon autosomal dominant conditions with an incidence of 
about 1:3500 [1]. It is caused by loss-of-function muta-
tions of NF1 [2], encoding neurofibromin that acts as a 
tumor suppressor by negatively regulating the GTPase 
activity of p21RAS and by controlling the serine threonine 
kinase MTOR [3]. About 50% of patients carry a de novo 
mutation.

NF1 is a multisystem disease with heterogeneous age-
dependent clinical manifestations [4, 5]: NF1 patients are 
prone to develop benign and malignant tumors, with optic 
pathway glioma (OPG) being the most common NF1-asso-
ciated central nervous system tumor that affects about 15% 
of NF1 patients [6, 7] and usually arises during the first 
decade of life, nevertheless later onset is well documented 
[8, 9].

Abstract Optic pathway glioma (OPG) represents the 
most common central nervous system tumor in children 
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We retrospectively evaluated 414 consecutive patients 
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Although OPG in NF1 usually shows a more indolent 
course compared to sporadic cases [10], it may present a 
hazardous evolution with severe impairment of visual 
function and potentially life-threatening behavior [11]. 
OPG in NF1 are classified according to their anatomical 
location: the pre-chiasmatic tracts of the optic nerves, the 
chiasmatic-hypothalamic region and/or the posterior optic 
pathways [12]. Some studies have reported that posterior 
involvement of the optic pathway is associated with a worse 
visual outcome [11, 13–15], however other studies did not 
confirm this finding [16, 17]. No other prognostic factors of 
OPG behavior have been clearly proven and tumor evolu-
tion remains unpredictable so far [18, 19].

Surgery or radiotherapy are generally avoided in symp-
tomatic OPG in NF1 patients and treatment options are lim-
ited to a classical chemotherapeutic regimen (Carboplatine 
and Vincristine) that often shows poor outcome concerning 
visual outcome [20, 21]; currently, prospective multicenter 
clinical trials are warranted to test the efficacy of novel bio-
logical drugs. However, many NF1 patients with OPG will 
never experience clinical progression and the decision to 
undertake a treatment is mostly based on clinical and oph-
thalmological assessment [13, 15, 18], whereas radiologi-
cal progression alone, at least at the initial follow-up MRI, 
does not justify treatment.

The utility of systematic brain MRI for screening pur-
poses in NF1 asymptomatic children is still a matter of 
debate: some studies recommend it for the ability to detect 
earlier the presence of an OPG [13, 15], and others exclude 
a clear benefit of such an approach [9, 18].

The aim of our study was to assess the natural history 
of OPG and possible prognostic factors for OPG progres-
sion in a cohort of unselected patients affected by NF1 who 
developed the tumor during the follow-up.

Materials and methods

We retrospectively evaluated the clinical records and imag-
ing data in a cohort of 599 consecutive patients referred 
to our NF1 Clinic for a clinical diagnosis or suspicion of 
NF1 between January 1980 and June 2016. To avoid bias 
in patients’ selection, only patients who were first evalu-
ated before the age of 6 were included. The analysis was 
performed in those individuals who fulfilled the clinical 
diagnosis of NF1, according to the established interna-
tional criteria, during our first evaluation or the follow-up 
[22]. Exclusion criteria include: segmental NF1 defined as 
the presence of diagnostic criteria limited to one body area 
without crossing the midline [23], or a diagnosis of OPG 
before our first evaluation. Standard care for NF1 patients 
consists of annual detailed clinical evaluations and com-
plete ophthalmologic examinations, including fundus oculi 

analysis, visual acuity measurement, visual field assess-
ment and since 2012 also ocular computerized tomography 
(OCT) [24]. Visual acuity impairment was defined using 
visual acuity age-based norms data and the International 
Classification of Impairments, Disabilities and Handicaps 
(WHO) [25, 26]. Moderate visual acuity impairment was 
defined as visual acuity inferior to age-based norms data 
[25]. Severe visual acuity impairment was defined as visual 
acuity inferior to 0.12 logMAR [26]. Brain and orbit MRI 
scans are performed only on clinical or ophthalmologic 
indications; however, during the follow-up a proportion 
of NF1 patients were evaluated in other centers and sixty-
four of them underwent brain and orbit MRI for screening 
purposes.

OPG patients were divided into two groups: the first 
one included those who presented with symptoms sugges-
tive of OPG (decreased visual acuity, ophtalmoscopic or 
OCT alterations, proptosis, precocious puberty); the sec-
ond one included asymptomatic individuals or patients who 
underwent MRI because of symptoms unrelated to OPG 
(macrocephaly, developmental delay, headache, seizures, 
plexiform/orbital neurofibromas of the face/neck, brain 
ischemia).

Statistical analyses

Descriptive statistics for the main variables of interest were 
calculated. The Student t test was used to analyze differ-
ences between independent continuous variables; the Chi 
square test or the Fisher’s exact test were used to assess dif-
ferences between categorical variables. Kaplan–Meier sur-
vival curves were used to estimate the cumulative incidence 
of OPG. The log-rank test was used to evaluate whether the 
incidence of OPG was significantly different according to 
sex, the presence of congenital plexiform neurofibromas, a 
positive family history for NF1. All p values were calcu-
lated at a 95% CI.

Results

A total of 414 patients affected by NF1 fulfilled the inclu-
sion criteria and were selected for this study. All these sub-
jects were evaluated for the first time in our clinic before 
age 6 and before a diagnosis of OPG was established; 26 
children were excluded since they had been diagnosed with 
OPG before they were referred to our clinic and the remain-
ing 159 because  of a diagnosis of segmental NF1 or the 
presence of cafè-au-lait spots not related to NF1.

The mean age at the first evaluation was 2.5 years (SD 
1.6) and the follow-up duration was, on average, 11.9 
years (SD 8.5) without statistically significant differences 
between patients with or without OPG.



281J Neurooncol (2017) 134:279–287 

1 3

The main characteristics of our population are shown 
in Table 1. Among the 414 patients, 52 (12.6%) developed 
OPG during their follow-up (29 females and 23 males). 
Cumulative incidence of OPG at 15 years was of 15.4% 
[standard error (SE) 2.0%, Kaplan–Meier estimate], and we 
observed a statistically significant difference according to 
sex [females 19.9% (SE 3.4%), males 12.1% (SE 2.4%), p 
value 0.035], that was not dependent on differences in aver-
age follow-up (Fig. 1).

We could not observe any correlation between the pres-
ence of OPG and both congenital plexiform neurofibromas 
and NF1 family history. OPG was diagnosed at an average 
age of 5.4 years (SD 3.1) and the mean follow-up duration 
was 11.2 years (SD 6.9). Follow-up was slightly longer in 
patients who did not manifest OPG than patients with this 
tumor, but the difference was not statistically significant 
(11.2 years vs. 12 years; Table 1). Mean age at last evalua-
tion in OPG patients was 13.3 years (range 3.4–32.4).

A total of 185 out of 414 NF1 patients underwent brain/
orbit MRI examination: 64 (34.6%) for screening purposes, 
whereas the remaining 121 (65.4%) because of a specific 
clinical indication. OPG was diagnosed more frequently in 
the second group (36.4%) compared to the first one (12.5%) 

with a statistically significant difference (p value 0.001). 
In particular, among the 52 OPG patients, brain/orbit MRI 
was performed in 43 subjects for a clinical indication: 
twenty-five patients (48.1%) manifested symptoms highly 
suggestive of an OPG, whereas in 18 cases (34.6%), the 
clinical problems requiring brain imaging were not indica-
tive of the presence of an OPG. In one patient the indica-
tion for MRI was an unspecified clinical symptom, while in 
the remaining 8 individuals (15.4%) OPG was identified by 
screening MRI performed in other NF1 clinics. Indications 
for brain and orbit MRI in patients with OPG are reported 
in Table 1.

OPG were diagnosed more frequently in the group of 
patients with symptoms highly suggestive of OPG (25/55, 
45.5% vs. 26/129, 20.2%, p value 0.001) compared to 
patients who underwent brain/orbit MRI for screening pur-
pose or symptoms unrelated to the presence of an OPG; 
in the first group the diagnosis was made at a younger age 
than in the second one, but the difference was not statisti-
cally significant (Table 2).

According to the modified Dodge OPG classification 
[12], 32.7% (17/52) of our patients presented a class Ia 
OPG, involving a single optic nerve, 15.4% (8/52) had Ib 

Table 1  Characteristics of the sample and indications for brain/orbit MRI study in the 51 OPG patients (one patient was excluded since the 
clinical indication was unknown)

n.s. non-statistically significant
a t test
b Chi-square of Pearson

Total population No OPG OPG p value

Patients (n) 414 362 52
Sex (F/M) 184/230 155/207 29/23 n.s.b

Mean age at first evaluation (years) 2.5 2.8 2.1 n.s.a

Mean duration of follow-up (years) 11.9 12 11.2 n.s.a

Mean age at OPG diagnosis (years) 5.4
First-degree relative with NF1 (%) 38.3 40.1 26.9 n.s.b

Presence of plexiform neurofibroma (%) 22.7 21.5 30.8 n.s.b

Clinical Indication for brain/orbit MRI n (%)

GROUP 1 (n = 25)
 Symptoms suggestive of OPG Decreased visual acuity 3 (12.0)

Fundus alteration 11 (44.0)
Altered OCT 6 (24.0)
Proptosis 3 (12.0)
Precious puberty 2 (8.0)

GROUP 2 (n = 26)
 No symptoms – 8 (30.8)
 Symptoms unrelated to OPG Headache 5 (19.2)

Seizures 1 (3.8)
Plexiform neurofibroma of face/neck 4 (15.4)
Developmental delay 3 (11.5)
Other (macrocephaly, brain stroke) 5 (19.2)



282 J Neurooncol (2017) 134:279–287

1 3

OPG, involving bilaterally the optic nerves, 23.1% (12/52) 
had 2a or 2b OPG, affecting symmetrically or asymmetri-
cally the optic chiasma, 5.8% (3/52) a class 4 OPG involv-
ing the optic tracts and 23.1% (12/52) a 2a or 2b H + OPG 
involving also the hypothalamic region.

Among all the NF1 patients who underwent a brain/orbit 
MRI, other neuroradiological findings were documented 
(which are reported in Online Resource 1). Unidentified 
bright objects (UBOs) were not considered since their high 
frequency among NF1 populations and the absence of cor-
relations with OPG [27].

Most of OPG patients in our cohort (44/52, 84.6%) did 
not require any treatment and a “wait and see” approach 
was adopted with frequent complete ophthalmological 
evaluations and serial brain/orbit MRI.

Only eight patients required therapy (in seven case for 
a clinical deterioration, in one case for a radiological pro-
gression). OPG were diagnosed earlier in treated patients 
[mean age 4.5 years (SD 3.1) vs. 5.6 years (SD 3.1)], but 
the difference was not statistically significant. Average age 
at the beginning of treatment was 6.4 years (SD 3.5) with a 
mean interval between OPG diagnosis and treatment of 1.5 
years (S.D 1.4). Six patients were treated with chemother-
apy (requiring a surgical decompression in one case) and 
two subjects underwent radiotherapy (treatment was per-
formed before 2000 in both cases, before the radiotherapy-
associated long-term risk for secondary malignancies had 
become apparent) [28].

A total of five patients with OPG manifested preco-
cious puberty (at the moment of OPG diagnosis or after) 

Fig. 1  a Total cumulative incidence of OPG (Kaplan–Meier estimate), b cumulative incidence of OPG according to sex (p value 0.035)

Table 2  Sex, localization and treatment in patients who underwent 
brain/orbit MRI for screening purposes or for symptoms not sugges-
tive of OPG (“asymptomatic”) versus patients who presented with 
symptoms related to OPG at diagnosis (“symptomatic”) (n = 51; one 
patient was excluded since the clinical indication was unknown)

SD standard deviation
n.s. non-statistically significant
a t test
b Chi-square of Pearson
c Fisher exact test

Asymptomatic
(n = 26)

Symptomatic
(n = 25)

p value

Age at diagnosis (years)
 Mean (SD) 5.9 (3.5) 4.6 (2.3) n.s.a

Sex
 M 12 (46.2%) 11 (44%) n.s.b

 F 14 (53.8%) 14 (56%)
OPG localization
 Optic nerves only 12 (46.2%) 12 (48%) n.s.b

 Chiasmatic involvement 14 (53.8%) 13 (52%)
  Chiasma-hypothalamus 10 (71.4%) 2 (15.4%) 0.008b

  Chiasma + anterior 
pathways

4 (28.6%) 8 (61.5%)

  Chiasma + posterior 
pathways

0 3 (23.1%)

Treatment
 No 24 (92.3%) 19 (76%) n.s.c

 Yes 2 (7.7%) 6 (24%)
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and of those subjects three suffered from concurrent 
hydrocephalus; in three cases OPG was localized to the 
chiasma, in one case involved both optic nerves and in 
the remaining case affected one optic nerve. All these 
individuals underwent chemotherapy because of visual 
decline and/or visual field alterations, with the exception 
of the patient with the unilateral optic nerve glioma.

Five out of 52 patients with OPG were subsequently 
lost at follow-up and there is no detailed information 
regarding tumor evolution. Among the 47 patients with 
follow-up data, the frequency of stable tumors was com-
parable between individuals who performed MRI for 
symptoms suggestive of OPG (“Symptomatic” group) 
and those who performed MRI for screening purpose or 
symptoms unrelated to OPG (“Asymptomatic” group) 
(65.2 vs. 70.8%). Tumors with a clinical evolution were 
more frequently observed in the “symptomatic” group; 
conversely, radiological progression without an associ-
ated clinical decline was more frequent in the “asympto-
matic” group (Table 3). Among the seven OPG patients 
who manifested clinical progression there were three 
males and four females, the average age at diagnosis was 
5.6 years (min–max: 2.1–8.8); in three patients OPG 
involved the optic nerve bilaterally, in three cases both 
the optic nerve and the chiasma, and in one patient the 
chiasma and the posterior pathway.

The mean age at the last ophthalmological evaluation 
was 12.9 years (SD 6.2). Most patients with OPG had a 
normal visual outcome (39/47; 83%). In the remaining 
eight patients who presented a decline in visual function, 

two patients showed a mild deficit and six patients mani-
fested a severe deterioration.

In the “asymptomatic” group, a normal visual outcome 
was present in 22/24 of patients (91.6%), whereas a visual 
decline was documented in two patients (8.4%): OPG was 
incidentally found during a MRI performed for a plexiform 
neurofibroma of the neck or for headache, respectively, but 
only the second patient required treatment. In the “symp-
tomatic” group, 73.9% had a normal visual outcome, 
with around a quarter (26.1%) manifesting a visual deficit 
(severe in five cases). In our cohort, no significant differ-
ences in the visual outcome were observed between the two 
groups (Table 3).

Finally, we evaluated the presence of possible differ-
ences between the groups of treated and untreated patients 
according to sex, age at diagnosis of OPG, indications for 
the first brain/orbit MRI, tumor localization and progres-
sion. Results are summarized in Table  4. Male patients 
underwent therapy more frequently than females, but the 
difference is not statistically significant. Most untreated 
patients were older than 3 years at OPG diagnosis (72.5%), 
whereas in 57.1% of treated patients, OPG was diagnosed 
before age 3 (p value 0.188). Concerning visual outcome, 
patients with a precocious diagnosis of OPG (before age 3) 
had a significantly worse visual outcome compared to later 
diagnosed OPG.

The rates of patients with OPG requiring treatment 
were not statistically different among groups with different 
OPG classes according to the modified Dodge classifica-
tion [12]. To avoid bias due to the small number of patients 

Table 3  Progression and visual 
outcome in “asymptomatic” and 
“symptomatic” OPG patients 
with available follow-up data 
(n = 47)

SD standard deviation
n.s. non-statistically significant
a t test
b Fisher exact test

Asymptomatic
(n = 24)

Symptomatic
(n = 23)

p value

Follow-up duration (years)
 Mean (SD) 12.1 (6.3) 10.5 (7.9) n.s.a

Evolution (%)
 No progression 17 (70.8%) 15 (65.2%) n.s.b

 Clinical and/or radiological progression 7 (29.2%) 8 (34.8%)
OPG with progression (%)
 Radiological progression only 6 (85.7%) 2 (25%) 0.04b

 Clinical progression (±radiological) 1 (14.3%) 6 (75%)
Age at last ophthalmological evaluation (years)
 Mean (SD) 13.3 (6.3) 12.5 (6.2) n.s.b

Visual outcome (%)
 Normal 22 (91.6%) 17 (73.9%) n.s.b

 Mild deficit 1 (4.2%) 1 (4.4%)
 Severe deficit 1 (4.2%) 5 (21.7%)
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undergoing therapy, we also classified OPG into two main 
categories (OPG involving or not the chiasmatic region) 
according to the previous OPG classification [29]; again, 
no significant difference in the rates of patients who under-
went treatment was observed between the two groups.

Treatment requirement was more frequent in patients 
who underwent brain/orbit MRI because of the onset of 
symptoms, but there was no statistical significance. No 
significant difference was observed neither considering 
the different onset manifestations. As expected, 80% of 
untreated patients showed stable lesions, with evidence of 
a radiological progression (not associated with a decline in 
visual function) only in 17.5%.

Most treated patients showed a visual decline, whereas 
95% of untreated patients maintained a normal visual 
function.

We also compared the group of patients selected for 
the present study and those excluded because the diagno-
sis of OPG was made before our first evaluation (Online 
Resource 2); the latter group comprises children with diag-
nosis of OPG established at a younger age than in the study 
cohort but with a comparable follow-up duration. There 
was a higher rate of males in the group of patients who 
were excluded from the study, but the difference was not 
statistically significant.

No statistically significant differences were observed 
between the two groups regarding the rate of children who 

underwent brain/orbit MRI because of OPG symptoms and 
the frequency of OPG involving the chiasma.

Overall, there was a higher rate of children needing OPG 
therapy in the group of patients who were excluded from 
the study, and particularly among those who presented 
symptoms at diagnosis. On the other hand, the number of 
asymptomatic individuals at OPG diagnosis who required 
treatment for tumor progression during the follow-up was 
comparable between the two groups. Finally, the visual 
outcome was significantly worse in the group of patients 
excluded from the study who manifested symptoms at OPG 
diagnosis.

Discussion

The cohort of patients included in our study was selected 
among individuals with a clinically confirmed NF1 who 
came to our attention before the diagnosis of OPG and first 
evaluated before the age of 6. These criteria were applied 
to avoid the selection bias due to the inclusion of patients 
referred to our NF1 Clinic for the presence of OPG. The 
incidence of OPG in children affected by NF1 reproduces 
previously reported data [8], confirming a significant 
higher incidence in females [6, 30]. In agreement with pre-
vious works, we did not find specific factors predisposing 
to OPG development, in particular concerning a positive 

Table 4  ‘Untreated’ versus 
‘treated’ OPG patients with 
available follow-up data (n = 47)

n.s. non-statistically significant
a Fisher exact test

Untreated (n = 40) Treated (n = 7) p value

Sex n.s.a

 M 17 (42.5%) 5 (71.4%)
 F 23 (57.5) 2 (28.6%)

Age at OPG diagnosis n.s.a

 >3 years 29 (72.5%) 3 (42.9%)
 ≤3 years 11 (27.5%) 4 (57.1%)

Indication for the first brain MRI n.s.a

 Screening/symptoms not suggestive of OPG 22 (55%) 2 (28.6)
 Suggestive symptoms of OPG 18 (45%) 5 (71.4%)

Localization n.s.a

 Optic nerves 19 (47.5) 3 (42.9%)
 Chiasma ± anterior/posterior pathways 21 (52.5%) 4 (57.1%)

Progression <0.001a

 Stable 32 (80%) 0
 Radiological progression 7 (17.5%) 1 (14.3%) 0.010a

 Clinical ± radiological progression 1 (2.5%) 6 (85.7%)
Visual outcome <0.001a

 Normal 38 (95%) 1 (14.3%)
 Visual deficit 2 (5%) 6 (85.7%)
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family history of NF1 [31] or the presence of plexiform 
neurofibromas [19].

Mean age of OPG diagnosis in our cohort was 5.4 years, 
in agreement with what described in other large retrospec-
tive studies in NF1 patients not undergoing systematic 
screening MRI [32]; conversely, MRI in asymptomatic 
NF1 children allows to anticipate the diagnosis of around 2 
years [11, 15, 18, 33].

Currently, the usefulness of baseline brain MRI in NF1 
pediatric patients is still controversial since many NF1 clin-
ics are against the use of systematic brain imaging in these 
patients [18, 34, 35], whereas others claim the opposite [15, 
33, 36], being these contrasting results mainly due to differ-
ences in patients’ selection.

There is still no definitive evidence that an earlier 
chemotherapic treatment may prevent visual deteriora-
tion in these patients. In previous works [15, 33], neuro-
radiological screening has been advocated for its ability to 
improve the visual outcome in OPG patients, but in both 
cohorts all patients who maintain a good visual function 
had been treated for a radiological progression and had not 
manifested visual problems at the beginning of the therapy. 
Therefore, it is possible that the same outcome would have 
been achieved without any treatment. In fact there are well 
documented examples of stabilization or even regression of 
such tumors in the absence of therapy [37, 38]. Standard-
ized guidelines are warranted for these patients [5, 9] and 
prospective studies are required to define prognostic factors 
for OPG progression.

We confirmed that about half of NF1 patients with 
OPG presents clinical symptoms or signs at the diagno-
sis or during the follow-up [13, 15], including mainly a 
decrease in visual acuity, ophtalmoscopic or OCT altera-
tions and, in five patients, precocious puberty, which 
however, as previously observed, is not always associated 
with a hypothalamic involvement and it is not an indica-
tion to undertake a chemotherapic treatment, even though 
it is often associated with obstructive hydrocephalus and 
the potential need for derivation [19]. We did neither 
observe significant differences in the visual outcome, in 
the need for treatment nor in the tumor location between 
patients who underwent brain/orbit MRI for screening 
purposes or for specific clinical indications. Therefore the 
present work further supports previous findings regard-
ing the lack of indication of baseline MRI in children 
with NF1 [19]. However, we observed a greater propor-
tion of treated patients among those who were referred 
to our clinic after the diagnosis of OPG; in particular, 
the rate was higher in the group of patients who under-
went MRI because of the presence of symptoms related 
to OPG. This group included subjects with OPG diagno-
sis at a younger age, suggesting that the early onset of 
OPG symptoms is likely a negative prognostic factor. Our 

data confirm the well known heterogeneous distribution 
of OPG location and show that it does not correlate with 
treatment requirement, in agreement with the results of 
previous works [9, 10, 12], but it may be secondary to 
sample selection criteria and the indication to perform 
screening MRI. In fact, among patients attending neuro-
oncological or ophthalmological Clinics, it is more likely 
to find a higher number of patients with OPG involving 
multiple tracts of the optic pathway, that requires a closer 
follow-up [9]. On the other hand, performing screening 
MRI may reveal the presence of indolent asymptomatic 
OPG that may not be diagnosed otherwise [12]. The dif-
ficulties in selecting an unbiased population may explain 
the inconsistency of the prognostic factors so far investi-
gated [9, 15].

In our cohort we found that female patients presented 
more frequently OPG. Although this finding confirms 
previous works, the number of patients of the present 
study is limited and further studies are warranted to sup-
port the influence of the female gender on NF1 manifes-
tations and in particular on OPG onset; moreover, we 
found a higher rate of male patients in the group of OPG 
patients excluded from the study.

Another main difficulty in comparing data about the 
natural history of OPG in NF1 patients is the lack of a 
consensus on the indications for treatment, which how-
ever is mainly based on clinical progression. In fact, 
the absence of clear correlations between radiological 
and clinical outcomes have been previously confirmed 
[8, 13]. In our cohort, 8 out of 52 patients underwent a 
therapy, in seven cases for visual deterioration and just in 
one case for a radiological progression (who however was 
treated before 2000).

Significantly, we found that patients with an OPG 
diagnosed by screening MRI only rarely need treatment 
compared to those with an OPG diagnosed because of 
the presence of symptoms and the overall visual out-
come after therapy is not improved by screening MRI 
in the asymptomatic group. These findings corroborate 
the previous indications of NF1 management, which do 
not include screening brain/orbit MRIs but recommend 
adequate ophthalmological follow-up, since a preco-
cious diagnosis of asymptomatic OPG does not appear to 
change tumour prognosis [11, 21]. Interestingly, no dif-
ference in the necessity of treatment is present neither if 
the onset of subclinical signs, such as fundus oculi abnor-
malities or OCT alterations, are considered. Prospective 
studies aimed at evaluating the usefulness of OCT as a 
precocious marker of neuronal damage and its prognostic 
significance in patients with OPG are warranted [24]. Our 
data on visual examination are limited by the retrospec-
tive design of the study and by the poor compliance to 
test in younger patients.
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We confirmed that most OPGs identified through screen-
ing MRI remain stable and, when evolutive, they generally 
show only radiological progression.

It should be noted that indications for brain imaging 
were not homogeneous in our cohort; in fact, although 
OPG screening in our clinic includes only clinical and oph-
thalmological examinations and not MRI, some patients 
underwent neuroradiological studies in other centers.

Another limitation of our study is the small number of 
cases showing clinical progression, which is a consequence 
of the strict inclusion criteria. On the other hand, our work 
is based on prospectively collected data and provides unbi-
ased information compared to previous studies regard-
ing OPG incidence, symptoms, treatment rate and clinical 
outcome.

In conclusion, although our study presents some limita-
tions that could explain few differences in results compared 
to previous works, our findings show that decreased visual 
function at diagnosis appears to be the main prognostic fac-
tors in OPG patients and, considering the current outcome 
after chemotherapy, do not support the role of systematic 
brain MRI in children affected by NF1. Further prospec-
tive studies on larger populations and the identification of 
potential subclinical signs may allow to clarify the prog-
nostic factors relevant for OPG evolution and to improve 
the clinical outcome.
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