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Abstract:
Background:

Optic nerve hemangioblastoma (ONH) is a rare benign tumor. It can be sporadic or associated with Von-Hippel Lindau (VHL) syndrome.
Magnetic resonance imaging (MRI) is the most commonly used diagnostic technique for the tumor. However, an accurate diagnosis can be
challenging due to the rarity of ONH and its similarity to glioma and meningioma.

Case Report:

A 49-year-old female experienced progressive vision loss for ten years in the right eye, accompanied by proptosis over two years. The
ophthalmological examination found her visual acuity of the right eye to have no light perception. Optical coherence tomography showed
decreased thickness of the right retinal ganglion cell layer. MRI revealed an oval solid mass within the right retrobulbar space, with isointensity on
T,-weighted (T,WI) imaging and heterogeneous hyperintensity on T,-weighted imaging (T,WI). Heterogeneous enhancement was found on
gadolinium-enhanced T,WI and dynamic contrast-enhanced MRI. At internal and marginal areas of the mass, multiple flow voids were observed
on various sequences, especially on T,WI. Furthermore, the superior, inferior, medial, and lateral rectus muscles of the right eye distinctly
atrophied, showing a lower signal intensity on T,WI and less apparent enhancement than the left normal ones. Postoperative pathological diagnosis
was hemangioblastoma of the right optic nerve.

Conclusion:

Hemangioblastoma should be considered as a differential diagnosis for the space-occupying mass of the optic nerve if there is the presence of flow
voids, vivid enhancement, and absence of a dural attachment, regardless of VHL syndrome. Of note, this is the first reported case to consider
altered extraocular muscles as a potential point to prompt the diagnosis on MRI.

Keywords: Optic nerve, Hemangioblastoma, Magnetic resonance imaging, Differential diagnosis, Case report, Von-Hippel Lindau, Heterogeneous
hyperintensity.
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(21%) or associated with Von-Hippel Lindau (VHL) syndrome
(79%) [13, 22, 26], an autosomal dominant disease

Hemangioblastoma is a benign tumor of the central . i )
characterized by renal cell carcinoma, pancreatic cysts, and

nervous system, accounting for 1-2% of all primary intracranial

tumors, which predominantly occur in the cerebellum, medulla,
and spinal cord [1, 2]. Supratentorial hemangioblastomas are
exceedingly rare [3], and hemangioblastomas of the optic
nerve, to our knowledge, have been reported in only 58
previous cases [1 - 27]. Common clinical symptoms in patients
with optic nerve hemangioblastoma (ONH) include proptosis,
headache, and vision loss to blindness, which can also be
present in other optic nerve diseases. ONH can be sporadic
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pheochromocytoma [28]. The illness has a serious impact on
patients’ lives, especially blindness. It can be sharply
demarcated from the adjacent nerve; therefore, it is potentially
preventable when treated with a surgical approach aided by
imaging guidance. Magnetic resonance imaging (MRI) is the
most commonly used diagnostic technique [4]. Radiologists
play a crucial role in the initial diagnosis and should be aware
of this rare histological nature when called for a preoperative
consultation of an optic nerve tumor. However, an accurate
diagnosis can be challenging due to the rarity of ONH and its
similarity to glioma and meningioma.
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Herein, we report a case of ONH, in which the resultant
vision loss was the only indication in a patient without VHL
syndrome. Meanwhile, we review the multi-parameter MRI
findings of the published cases of ONH, along with the
associated clinical information, expecting to offer more
imaging details to allow for accurate diagnosis and appropriate
management.

2. CASE REPORT

A 49-year-old female experienced progressive vision loss
for ten years in the right eye, accompanied by proptosis over
two years. There was no complaint in the left eye. She had no
other neurologic or general signs and symptoms. Her family
history was unremarkable.

On ophthalmologic examination, the visual acuity of her
right eye had no light perception and was 1.0 in the left eye.
Exophthalmos was observed to be 15mm and 12mm,
respectively, in the right and left eye. The orbital distance was
98 mm. The cornea was transparent in both eyes. The pupils
were 2.5 mm and of the same size in both eyes. The crystalline
lens was clear, and the vitreous body was nebulous. Optical
coherence tomography (OCT) showed the thickness of the right
retinal ganglion cell layer to be decreased. Additionally, the
fundoscopic examination revealed no signs of optic disc edema
or bleeding. Routine laboratory tests, including complete blood
count and biochemical indices, were all within normal ranges.

MRI revealed an oval solid mass occupying the right
retrobulbar space, measuring 29mmx17mmx18mm, with
isointensity on T,-weighted imaging (T,WI) and heterogeneous
hyperintensity on fat-suppressed T,-weighted imaging (FS-
T,WI), compared to brain parenchyma (Fig. 1A, B). The mass
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showed hypointensity on diffusion-weighted imaging (DWI)
(Fig. 1C) and hyperintensity on apparent diffusion coefficient
(ADC) maps (Fig. 1D). Heterogeneous enhancement with a
clear boundary was found on dynamic contrast-enhanced MRI
(DCE-MRI) (Fig. 1E) and gadolinium-enhanced fat-suppressed
T,WI (Gd-FS-T,WI) (Fig. 1F-H). At internal and marginal
areas of the mass, multiple flow voids were observed on T, WI,
FS-T,WI, DCE-MRI, and Gd-FS-T,WI, especially on FS-T,WI
(Fig. 1B). A dilated vein was also identified in the left anterior
aspect of the mass (Fig. 1B, E). The right intraorbital optic
nerve could not be well distinguished. Furthermore, the
superior, inferior, medial, and lateral rectus muscles of the right
eye distinctly atrophied, showing a lower signal intensity on
FS-T,WI (Fig. 1B) and less apparent enhancement than the left
normal ones (Fig. 1F-H). Based on the MRI characteristics, the
preoperative diagnosis was an optic nerve tumor, raising the
suspicion of ONH.

A resection of the right intraorbital tumor was performed
while the patient was under general anesthesia. Intraope-
ratively, the mass, approximately 2.8 cm in diameter and of a
grey-white or grey-yellowish appearance, was noted to sur-
round the optic nerve and was poorly demarcated. After
surgery, the mass was removed successfully. Hematoxylin-
eosin staining of the excised mass revealed vacuolated stromal
cells along with numerous capillary vessels containing red
blood cells, indicating active vascularization and potential
neoplastic processes within the tissue. Immunohistochemistry
staining showed positivity for CD56, vimentin, S-100, neuron-
specific enolase (NSE), and a-inhibin, while negativity for
epithelial membrane antigen (EMA, usually positive in renal
cell carcinoma) and D2-40. Postoperative pathological diag-
nosis was hemangioblastoma of the right optic nerve (Fig. 2).

Fig. (1). The mass showed isointensity on T,WI (A), heterogeneous hyperintensity with multiple flow voids (long arrow) on FS-T,WI (B),
hypointensity on DWI (C), and hyperintensity on the ADC map (D). Heterogeneous enhancement was demonstrated on DCE-MRI (E) and Gd- FS-
T,WI (F-H). A dilated vein was identified in the left anterior aspect of the mass (B, E). It should be noted that the superior, inferior, medial, and
lateral rectus muscles of the right eye (short arrows) distinctly atrophied with a lower signal intensity on FS-T,WI (B) and less apparent

enhancement than the left normal ones (F, G).
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Fig. (2). Histological features of the optic nerve hemangioblastoma (x200).
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Hematoxylin-eosin staining of the excised mass showed vacuolated stromal cells and numerous capillary vessels containing red cells.
(A) Immunohistochemistry staining of the mass showed positivity for CD56 (B), vimentin (C), S-100 (D), NSE (E), and a-inhibin (F).

Five months after the operation, the patient’s clinical
symptoms improved and there was no proptosis, but there was
also no significant change in visual acuity.

3. LITERATURE REVIEW

While conducting the literature search for this study, we
utilized several comprehensive databases to ensure a thorough
review of the existing literature related to ONH. The primary
databases searched included PubMed and Web of Science. The
search was performed using a combination of the following
keywords: 'optic nerve hemangioblastoma', 'magnetic
resonance imaging', 'hemangioblastoma', and 'neuroimaging'.
We limited our search to articles published in the English
language from January 1992 to December 2023.

Hemangioblastomas of the central nervous system are

uncommon vascular tumors characterized as benign, slow-
growing, and non-metastasizing neoplasms, representing 1-2%
of intracranial tumors [28, 29]. Supratentorial hemangio-
blastomas are even rarer, with more than 90% occurring in the
posterior fossa and distinctly unusual in the optic nerve [3].
Only 58 documented cases of the optic nerve have been found
in the literature. Forty-one of them involved imaging studies,
which significantly contributed to making a preoperative
diagnosis, including angiography in nine patients [8, 9, 11, 15,
18], computed tomography (CT) in ten [4, 8, 18, 22, 23], and
MRI in thirty-three [1 - 27]. The most sensitive imaging
technique for detecting ONH has been found to be MRI, which
was first performed on a patient with ONH in 1992 [4]. We
performed a thorough review of the multi-parameter MRI
findings on the published cases of ONHs along with the
associated clinical information (Table 1).

Table 1. Multi-parameter MRI findings of 33 published cases of optic nerve hemangioblastoma along with the associated

clinical information.

MRI
Author Age Symptoms and i Cvstic/ - o Von Hippel-Lindau
Year r)/Sex Signs i 1ze ystie ow er Syndrome
( ) |(yr) 2 Location (mm) Solid T, T, Voids Enhanced Findings Y
. - Yes, pancreatic,
Progressive vision hepatic. and renal
Ginzbur; oss in the both Edema of c stsp RC’C tumors of
g | 4aM eyes for 8 months;| R/L; IC NA Solid NA | NA | NA Homo bilateral ysts, ?
(1992) [4] . . . cerebellum and
bilateral optic disc white matter
allor medulla oblongata,
P negative family history
Miyagami . .
(1994) [3] 26/F NA R;IC 10 Solid NA [ NA | NA NA NA Yes
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Table 1) contd.....
MRI
Author Age Symptoms and Si Cvstic/ Fl Oth Von Hippel-Lindau
Year r)/Sex Signs i 1ze ystic ow er Syndrome
( ) [y g Location (mm) Solld T, | T, Voids |Enhanced| dings y
Progressive vision
loss for 4 years; Yes, pancreatic, renal,
Rubio absence of the and adnexal cysts
43/F right pupillary |R; I0/ICa| 20x8 Solid NA | NA | NA | Homo NA ?
(1994) [6] . tumors of cerebellum,
light reflex and negative family histor
visual evoked g Y Y
response
Progressive vision
loss for 2 years; Yes, hepatic and renal
Balcer visual field defect; cysts, tumors of
(1995) [7] 21/F | afferent pupillary [ L;IC |18x13x22 Solid NA | NA | NA Homo NA cervicomedullary
defect; atrophy of junction and retina,
the left optic negative family history
nerve
Progressive vision Yes, tumors of
loss for 1 year; cerebellum and right
Kerr headache; visual | . optic disc,
(1995) [8] 40/F field defect; R; ICa/IC NA Solid NA | NA | NA | Homo NA pheochromocytoma,
afferent pupillary paraganglioma, RCC,
defect positive family history
Yes, tumors of right
Raila . ) . optic disc, pancreatic
(1997) [9] 30/F Asymptomatic L;IC 10x8x8 Solid Iso |Hyper| NA Homo NA cysts, positive family
history
Kouri . . Cystic/ Yes, tumors of
(2000) [10] 15/F Asymptomatic L;IC 14x7 Solid NA | NA | NA Homo NA cerebellum and retina
Progressive vision
loss to blindness
for 7 years;
Kato proptosis with . . No, negative family
(2004 [11] 29/M dull pain; absence R; ICa/IC NA Solid Iso |Hyper| Yes Heter NA history
of the right
pupillary light
reflex
Progressive vision
loss in the both Yes, retinal
Fons eyes for 5 years; R/L: hemangioblastoma,
Martinez | 35/M |visual field defect ICa /I’C NA Solid NA |Hyper| NA Homo NA renal cysts,
(20006) [12] in the left eye; pheochromocytoma,
bilateral optic disc positive family history
pallor
Progressive vision
loss for 5 years;
. . proptosis; visual
(I;(l)(gf;s)h[lf;] 64/M field defect; L; 10 NA Solid Iso |Hyper| Yes [ Homo NA e I:t(i);ea frae;?: ciissto
absence of the left g Y y
pupillary direct
light reflex
Edema of
Near complete optic chiasm,
vision loss in the bilateral optic
Bageenstos left eye for 1 nerves,
(20%%) (lay| 62M | weeks vision loss | 1;1C NA Solid | NA | NA | NA | Homo | bilateral Yes
and afferent geniculate
pupillary defect in bodies, and
the right eye optic
radiations
Barrett Vision loss for 6
(2008) [15] 47/M | years; proptosis; |R; I0/ICa 45 Solid NA | NA | NA Homo NA Yes
optic nerve pallor
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Table 1) contd.....
MRI
Author Age Symptoms and Si Cvstic/ Fl Oth Von Hippel-Lindau
Year r)/Sex Signs i 1ze ystic ow er Syndrome
( ) [y g Location (mm) Solld T, | T, Voids |Enhanced| dings y
Vision loss for 4 Yes,
ears; visual field pheochromocytoma,
GO/F | YOS, VIsu R; 10 |18x20x21|Internal cyst{Hypo|Hyper| Yes | Hetero NA tumors of right orbit,
defect; optic nerve .
cerebellum, spine cord,
pallor
and pancreas
I5/F | Asymptomatic | L;10 | 9x14 Solid | NA | NA | Yes | Homo NA Yes, retinal
hemangioblastoma
Edema of
54/M Vision loss L;ICa 7x10 [Cystic/solid| NA | NA [ NA [Enhanced optic f:hlasm Yes
and bilateral
Meyerle optic tracts
(2008) [16] Yes, retinal
29/F Asymptomatic L;IC 10x8x8 Solid NA | NA | NA |Enhanced NA hemangioblastoma,
positive family history
NA/M NA L;IC 16x8 Solid NA | NA | NA NA NA Yes
Edema of
NA/M NA R;IC 23x25 |Internal cyst| NA | NA | Yes NA bilateral optic Yes
tracts
Edema of
NA/M NA R; IC 16x15 [Internal cystf NA | NA | Yes NA |bilateral optic Yes
tracts
Progressive vision
loss for 8 months; . .
Prabhu 32/M |visual field defect;| R;IC 35 Solid Iso |Hyper| Yes | Hetero NA No, nega tive family
(2009) [17] . . history
primary optic
atrophy
Shima 33M Blindness for 12 L: ICa/IC |26x18x22 Solid NA | Na | Yes | Hetero Ederr}a of left| No, negfitlve family
(2011) [18] years optic tract history
Progressive vision
Zywicke loss for 2 years;
M 50/F | fatigue; dry skin; [ L; ICa/IC| 10x10 |Cystic/solid]| NA | NA | NA | Hetero NA No
(2012) [1] . .
brittle nails;
thinning hair
Yes,
Progressive vision pheochromocytoma,
Fard loss in both eyes; R/L; . tumors of optic disc
(2014) [19] 39M afferent pupillary | 10/IC NA Solid NA | NA | 'NA | Homo NA and cerebellopontine
defect angle area, negative
family history
Yes, tumors of
Staub Blindness; retro- Edema of craniocc::zrrevti):zlillu'r;lr’lction
34/F orbital pain; R; ICa/IC 12 Solid NA [ NA | NA | Hetero |bilateral optic - ’
(2014) [20] . cauda equina and
proptosis tracts . L. .
retina, positive family
history
Progressive vision
loss .for 1 year; Edema of
seeing halos bilateral optic
Turel 67/M around obj e.cts; L; ICa/IC 18 CySt.IC/ Hypo|Hyper| NA | Hetero | tracts, more No, neea tive family
(2017) [2] headache; visual Solid history
on the left
field defect; .
. . side
Primary optic
atrophy
Edema of
Plrgsgsriiilzeyz;srlsn rcl}%ih;slr)r:e?l_ Yes, tumors adjacent to
McGrath 25/F |visual field defect;| R; IO 3x8 CySt.IC/ NA |Hyper| NA | Hetero | optic nerve, the' fourth Yentrlcle and
(2018) [3] . Solid . ; in the spinal cord,
afferent pupillary optic chiasm, ositive family histor
defect and bilateral | ? Y M
optic tracts




6 Current Medical Imaging, 2025, Volume 21 Wang et al.
Table 1) contd.....
MRI
Author Age Symptoms and Si Cvstic/ Fl Oth Von Hippel-Lindau
Year r)/Sex Signs i 1ze ystic ow er Syndrome
( ) [y g Location (mm) Solld T, | T, Voids |Enhanced| dings y
. .. Yes, renal and
Progressive vision .
Kanno loss; visual field pancreatic cysts,
36/F ’ L L; 10 NA Solid NA | NA | NA Homo NA tumors of cerebellum
(2018) [21] defect; optic disc .
allor and spinal cord,
P positive family history
Progressive vision
Darbari loss for 3 months; R; Cystic/ No, negative family
(2019) [22] 33/F headache; optic 10/ICa/IC NA Solid Iso |Hyper| Yes | Homo NA history
atrophy; afferent
pupillary defect
Boratto Vision loss for 7 Yes, renal and
49/F | years; rotational L; IO 8x5%4 Solid NA | NA | NA | Hetero NA pancreatic cysts, RCC,
(2020) [23] . o .
vertigo positive family history
Edema of
. .. optic chiasm,
Xu Progressive vision Cystic/ left optic
(2020) [24] SI/F | loss for lt mpnth; L; IO NA Solid Iso |Hyper| NA | Hetero tract, and No
proptosts bilateral
frontal lobes
Alvarez Progressive vision
55/M | loss; optic nerve | L;ICa 5.3x4 Solid NA | NA | NA Homo NA Yes
(2021) [25]
pallor
Progressive vision
loss to blindness
Duan in the left eye for L Edema of left Yes, tumors of
41/M | 6 years; reduced iy 15 Solid  |Hypo|Hyper| NA Homo intraorbital | cerebellum, negative
(2021) [26] 7 ., . [10/1Ca/IC . P
vision acuity in optic nerve family history
the right eye for 3
months
Vision loss for 1 Yes, tumors of
Yang month; headache; . . cerebellum, pancreatic
(2021) [27] 12M dizziness; optic LIC 120x19x24] - Solid Iso {Hyper| NA | Homo NA cysts, positive family
nerve pallor history

Abbreviations: NA = Not available; M = Male; F = Female; R = Right; L = Left; IC = Intracranial; ICa = Intracanalicular; IO = Intraorbital; Iso = Isointensity; Hypo =
Hypointensity; Hyper = Hyperintensity; Homo = Homogenous; Heter = Heterogeneous; RCC = Renal cell carcinoma

For all 33 cases of ONH, the age of the patients ranged
from 12 to 64 years, including only three under the age of
twenty. The male-to-female ratio was relatively equal. The
most common symptom was vision loss in all but eight
patients. Four were initially asymptomatic [9, 10, 16], and the
other four had no reported clinical manifestation [5, 16]. Some
patients with vision loss took the form of afferent pupillary
defects [3, 7, 8, 14, 19, 22] and visual field defects [2, 3, 7, 8,
12, 13, 16, 17, 21]. Five other patients had headaches [2, 8, 20,
22, 27], while proptosis was reported in five patients [11, 13,
15, 20, 24]. Optic nerve pallor [4, 12, 15, 16, 21, 25, 27] and
atrophy [2, 7, 17, 22] could be observed on ophthalmological
examination. The course ranged from one week to twelve
years, with only six patients experiencing symptoms for less
than one year.

ONH occurs both sporadically and in association with
VHL syndrome. At least twenty-five patients had VHL
syndrome [3 - 10, 12, 14 - 16, 19 - 21, 23, 25 - 27], while the
other eight exhibited no evidence of VHL syndrome [1, 2, 11,
13, 17, 18, 22, 24]. Other lesions of the central nervous system
were observed in thirteen patients [3, 4, 6 - 10, 16, 19 - 21, 26,
27], involving tumors of the cerebellum, medulla oblongata,
optic disc, and spinal cord. Retinal hemangioblastomas were
presented in six patients [7, 10, 12, 16, 20]. In none of the

patients was ONH considered to be an extension or metastasis
from the original hemangioblastomas. Multiple hemangio-
blastomas are thought to represent multifocal lesions [8, 30].
Eleven patients with VHL syndrome-associated lesions had
multiple visceral cysts, pheochromocytoma, paraganglioma,
and renal cell carcinoma [4, 6 - 9, 12, 16, 19, 21, 23, 27].

According to the MRI studies, most reported cases were
unilateral, slightly more on the left side, and three had a
bilateral presentation [4, 12, 19]. Seven tumors were limited to
the orbit 3, 13, 16, 21, 23, 24], two were along the optic canal
[16, 25], twelve were exclusively intracranial [4, 5, 7, 9, 10, 14,
16, 17, 27], and eleven involved the intraorbital and/or
intracranial portions of the optic nerve, passing through the
optic canal [1, 2, 6, 8, 11, 12, 15, 18, 20, 22, 26]. One case
reported bilateral lesions involving the right intraorbital and the
left intracranial optic nerve [19]. The size was usually not
large, with a maximum diameter of 45mm recorded in the
literature [15]. In general, they appeared to be morphologically
regular and frequently fusiform or oval. Of 33 cases, twenty-
four presented with solid tumors [4 - 9, 11 - 21, 23, 25 - 27],
and only nine lesions had cystic components [1 - 3, 10, 16, 22,
24]. It was hard to distinguish between the tumors and the optic
nerve on imaging, but the boundaries were well-demarcated
from other surrounding structures. T,WI was available in ten
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cases, seven showed isointense masses [9, 11, 13, 17, 22, 24,
27] compared to the brain parenchyma, while three were
hypointense [2, 16, 26]. Twelve cases that had T,WI showed
hyperintense masses, homogenously or heterogeneously [2, 3,
9,11-13,16, 17, 22, 24, 26, 27]. Of them, the flow voids were
observed at the internal and peripheral areas of the tumors in
nine cases on T,WI [11, 13, 16 - 18, 22]. Advanced MRI
techniques were also complementary in making a diagnosis.
Arterial spin labeling (ASL) revealed increased perfusion in the
tumor, which lighted up as a strawberry red spot [22]. The
lesion showed evident hyperintensity on ADC maps but not on
DWI, compared to brain parenchyma [26]. On contrast-
enhanced images, significant enhancement was observed,
homogenously in seventeen [4, 6 - 10, 12 - 16, 19, 21, 22, 25 -
27] and heterogeneously in ten cases [1 - 3, 11, 16 - 18, 20, 23,
24]. Eleven cases displayed the surrounding edema, which
coursed along the interconnected white matter tracts of the
optic system [2 - 4, 14, 16, 18, 20, 24, 26]. Bilateral frontal
lobe edema was also present. However, edema may subside
after surgery, potentially resulting in an improvement in vision
[2-4, 14, 18, 20, 24, 26].

Macroscopically or histologically, the tumor-nerve
interfaces were well-demarcated [2, 4, 8 - 10, 14, 16, 17, 25,
26]. Among the seventeen cases with surgical data, eleven
involved the periphery of the optic nerve [1, 3,9 - 11, 16 - 19,
26, 27], four encased the optic nerve [2, 7, 8, 25], and two were
described as ‘splitting’ the optic nerve [4, 14]. Resected lesions
had no involvement of the leptomeninges and no discernible
tumor capsule [16, 22, 31, 32].

4. DISCUSSION

ONHs are extremely rare. Only 58 cases have been
reported since the 1940s. They can occur in patients of any age
group, but they less commonly present in those under twenty
years of age. There are no significant gender differences.
Common clinical manifestations include vision loss, headache,
and proptosis, which are slowly progressive from onset. As we
have reviewed, about 79% of patients with ONH can be
associated with VHL syndrome. However, these symptoms can
also be present in other kinds of optic nerve tumors, such as
glioma and meningioma [21, 24]. Therefore, imaging studies,
especially MRI, can play a pivotal role in making a
preoperative diagnosis and guiding the subsequent treatment,
although a definitive diagnosis of ONH can only be made by a
pathological examination.

On imaging, most cases of ONH are unilateral and located
in the pre-chiasmal optic nerve, including the intraorbital,
intracanalicular, and intracranial segments [25]. The size is
usually not large due to the limited orbital location, with a
maximum diameter of 45Smm recorded in the literature [15].
Generally, they appear to be morphologically regular and
frequently fusiform or oval. The classic hemangioblastoma is a
large cyst with intensely enhancing nodules [2]. However,
hemangioblastomas of the optic nerve are mainly solid with
relatively rare cystic components. The solid appearance might
be linked to the unique location of the optic nerve, which could
influence tumor morphology. While classic
hemangioblastomas often exhibit cystic formations due to VHL
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gene mutations leading to abnormal vascular proliferation and
subsequent fluid accumulation, the optic nerve’s confined
anatomical space may restrict cystic expansion [33]. It is hard
to distinguish the tumors and the optic nerve on imaging, but
the boundaries are well-demarcated from other surrounding
structures. MRI shows isointensity or hypointensity on T,WI
while homogenous or heterogeneous hyperintensity on T,WI.
On contrast-enhanced scans, prominent enhancement is
demonstrated homogenously or heterogeneously with an
absence of dural attachment [2]. At internal or peripheral areas
of the tumor, irregular-shaped flow voids may be observed,
especially on T,WI. Moreover, marked surrounding edema is
also suggestive of ONH, which can propagate from the optic
nerve to the optic chiasma, optic radiation, and even the
contralateral optic nerve [2, 14, 16]. Bilateral frontal lobe
edema can also be involved [24]. Previous studies have shown
the surrounding edema of the central nervous system to be
formed by the extravasation of plasma ultrafiltrate through
leaky tumor vessels [14, 34], and the propagation of edema
occurs preferentially along the low-resistance pathways, such
as parallel fibers of white matter tracts [35 - 37]. These factors
may explain why some unilateral lesions can lead to the
impairment of bilateral vision [14, 26]. Even though
hypervascularity can result in severe edema, intracranial or
intratumoral hemorrhage has not been observed in
supratentorial hemangioblastomas [16].

Flow voids and heterogeneous enhancement are of vital
importance in diagnosing ONH, indicating abundant blood
supply in the tumor, which is crucial for differentiating it from
similar tumors, like gliomas and meningiomas in the optic
nerve region. However, these features are not consistently
reported across all studies, which may be related to the stage of
tumor development or differences in imaging techniques. The
absence of typical imaging features can make the diagnosis
complicated. In such cases, more advanced imaging sequences
and techniques can be beneficial, like DCE-MRI to capture
subtle blood flow supply. Additionally, combining clinical
presentation with other imaging features, such as marked
surrounding edema, may serve as supplementary diagnostic
indicators. Given the limitations of relying solely on MRI, it is
suggested to integrate other imaging technologies, like CT
angiography and optic nerve ultrasound, in complex cases to
comprehensively assess eye structures and tumor blood supply.

In our case, the patient was a 49-year-old female who
experienced progressive vision loss in her right eye over ten
years. The MRI findings were consistent with general studies.
Notably, multiple flow voids were apparent on FS-T,WI at
internal and marginal areas of the mass. We observed
significant atrophy in the superior, inferior, medial, and lateral
rectus muscles of the right eye, with lower signal intensity on
FS-T,WI and less apparent enhancement compared to the
normal left ones. To our knowledge, these imaging features in
patients with ONH have not been reported previously. This
MRI presentation might be associated with the ‘steal
syndrome’ phenomenon, where the tumor, due to its high
vascularity, diverts blood supply from the surrounding normal
tissues, potentially leading to reduced blood flow and
subsequent muscle atrophy [1, 38, 39]. Additionally, other
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factors that could cause extraocular muscle atrophy should be
considered, such as disuse atrophy, compression atrophy, and
denervation atrophy [40]. After reviewing previously reported
cases, we found one case with similar features that had not
been described by the authors [15]. These changes could serve
as indirect signs for diagnosing ONH, which might aid in the
earlier detection of such lesions in clinical practice.

Considering the location in the optic nerve and MRI
findings, optic nerve glioma (ONG) and optic nerve sheath
meningioma (ONSM) are commonly considered differential
diagnoses of ONH. In this work, we have drawn a flowchart to
visualize the analytical process of differential diagnosis, based
on MRI features and clinical information (Fig. 3).

ONH is common in children under eight years old and
occurs more frequently in females [41 - 43]. Of these,
45%-70% can involve chiasmal and post-chiasmal optic nerve
[44, 45]. Gliomas arising from the optic nerve are difficult to
delineate from the nerve itself on imaging, like
hemangioblastomas [45]. However, gliomas show some
specific imaging features. First, a rim of hyperintensity can be
observed on T,WI, a finding that may mimic an expanded
subarachnoid space [46]. Second, cystic spaces may be seen
rather than flow voids [44, 46, 47]. Third, in contrast-enhanced
studies, gliomas usually enhance less brightly than
hemangioblastomas. Additionally, they can present with non-
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enhancing solid/cystic components [26]. Of note, optic tract
edema is uncommon in gliomas [2, 48].

Moreover, meningioma is also considered a differential of
ONH. Optic nerve meningiomas show female predilection
(61-84%) and primarily affect middle-aged adults with a peak
incidence between 45 and 55 years [49 - 51]. They locate
slightly more in the right optic nerve (55-71%), while bilateral
involvement (5%) can result from tumor extension along the
optic canal and into the optic chiasm to the contralateral side
[50 - 52]. Meningiomas arise from the surrounding optic nerve
sheath and can be distinguished from the nerve at the coronal
position on MRI [13]. Meanwhile, meningiomas show some
other specific imaging features. First, calcification can be
observed in 20%-50% of cases [46]. Second, flow voids are
only seen in relatively large meningiomas [16]. Third, optic
nerve meningiomas are well-enhanced. Because the nerve itself
is spared, a ‘tram-track’ appearance is often observed at axial
contrast-enhanced MRI, which is characterized by
enhancement of meninges lying on either side of the
hypointense nerve [51]. In coronal images, it appears as a
donut [53].

The flowchart visualizes the analytical process of
differential diagnosis, expecting to provide a clear approach to
the diagnosis of optic nerve tumors, based on MRI features and
clinical information.

|Lucalizatiun: Presence of a retrobulbar mass on MRI

Quantification: Analyze specific MRI presentation of the mass

Similarities: Isointensity/hypointensity on T W1,
homogenous/heterogeneous hyperintensity on T, WI

| Differences: Whether it can be delineated from the optic nerve or not? |

VYes L Yes No|,
ONG ONH ONSM
i. a rim of hyperintensity on i. flow voids i. calcification
T,WI ii. marked edema ii. strong, homogencous

ii. cystic spaces
iii. enhance less brightly

iii. heterogeneous
enhancement

enhancement: “tram-track”
(axial), “donut™ (coronal)

I

iv. prevalent in females
v. common in children and
adolescents

iv. no age or gender
specificity
v. VHL syndrome

iii. female predilection
iv. prevalent in middle-aged
adults

vi. neurofibromatosis type 1

1

v. neurofibromatosis type 2

t

\ Clinical data: Provide information to assist in diagnosis |

Fig. (3). A flowchart summarizing the differential diagnosis for optic nerve tumors.



Diagnostic Challenges and Insights in Optic Nerve

While conventional MRI remains the cornerstone in the
evaluation of optic nerve tumors, it is often insufficient for
making a definitive differential diagnosis [26]. Although a few
case reports have described the application of advanced
imaging techniques, such as ASL, in detecting hypervascular
characteristics of ONH [22, 26], their diagnostic specificity in
distinguishing ONH from other optic nerve tumors remains
Therefore, future research should consider
incorporating more advanced and quantitative MRI techniques,
including perfusion-weighted imaging, diffusion tensor
imaging, and functional MRI parameters, to improve the
radiological distinction. These may offer novel biomarkers that
can assist radiologists in making more accurate preoperative
diagnoses.

unclear.

In the present case, surgical resection was performed,
which remains the standard and most definitive treatment for
ONH when anatomically and clinically feasible [22, 25, 26].
However, potential alternative treatment strategies, such as
stereotactic radiotherapy and anti-angiogenic therapy, may be
considered in reported cases [21, 24], particularly those
associated with VHL syndrome or when surgical resection
poses significant risks.

In addition, long-term follow-up is crucial to understand
the prognosis of patients with ONH. Regardless of the presence
or absence of VHL syndrome, periodic imaging,
ophthalmologic examinations, and genetic counseling could
still be pivotal. ONHs are usually in proximity to vital
structures in the eye and brain, so complete removal of the
tumor may be complicated. It is important to highlight that
ONH, though rare, can recur.

CONCLUSION

Hemangioblastoma should be considered as a differential
for the space-occupying mass of the optic nerve if there is the
presence of flow voids, vivid enhancement, and absence of a
dural attachment, regardless of VHL syndrome. Of note, this is
the first reported case to consider altered extraocular muscles
as a potential point to prompt the diagnosis on imaging. ONH
should be mainly differentiated from glioma and meningioma.

AUTHORS’ CONTRIBUTIONS

W.W.: Writing the paper; F.L., T.L., M.L.: Writing,
Reviewing and editing the paper.

LIST OF ABBREVIATIONS
ONH = Optic nerve hemangioblastoma
VHL = Von-Hippel Lindau
MRI = Magnetic resonance imaging
OCT = Optical coherence tomography
T,WI = T,-weighted imaging
FS-T,WI = Fat-suppressed T,-weighted imaging
DWI = Diffusion-weighted imaging
ADC = Apparent diffusion coefficient
DCE-MRI = Dynamic contrast-enhanced MRI
CT = Computed tomography
ONG = Optic nerve glioma

Current Medical Imaging, 2025, Volume 21 9

ONSM = Optic nerve sheath meningioma

ETHICS APPROVAL AND
PARTICIPATE

CONSENT TO

This study was approved by the ethics committee of The
First Affiliated Hospital of Chongqing Medical University,
Chongging, China.

HUMAN AND ANIMAL RIGHTS

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
institutional and/or research committee, and with the 1975
Declaration of Helsinki, as revised in 2013.

CONSENT FOR PUBLICATION

Informed consent was obtained from the patient.

STANDARDS OF REPORTING
CARE guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS

All data generated or analyzed during this study are
included in this published article.

FUNDING

None.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS
Declared none.

REFERENCES

[1 Zywicke H, Palmer CA, Vaphiades MS, Riley KO. Optic nerve
hemangioblastoma: a case report. Case Rep Pathol 2012; 2012: 1-4.
[http://dx.doi.org/10.1155/2012/915408] [PMID: 22953140]

[2] Turel MK, Kucharczyk W, Gentili F. Optic nerve hemangioblastomas?
a review of visual outcomes. Turk Neurosurg 2017; 27(5): 827-31.
[PMID: 27509455]

[3] McGrath LA, Mudhar HS, Salvi SM. Optic nerve haemangioblastoma:
signs of chronicity. Ocul Oncol Pathol 2018; 4(6): 370-4.
[http://dx.doi.org/10.1159/000486863] [PMID: 30574489]

[4] Ginzburg BM, Montanera WJ, Tyndel FJ, et al. Diagnosis of von
Hippel-Lindau disease in a patient with blindness resulting from
bilateral optic nerve hemangioblastomas. AJR Am J Roentgenol 1992;
159(2): 403-5.

[http://dx.doi.org/10.2214/ajr.159.2.1632366] [PMID: 1632366]

[5] Miyagami M, Miyagi A, Kido G, Satoh K, Tsubokawa T. [The two
familial occurrence of von Hippel-Lindau disease]. No To Shinkei
1994; 46(7): 683-9. [The two familial occurrence of von Hippel-
Lindau disease].

[PMID: 7946625]

[6] Rubio A, Meyers SP, Powers JM, Nelson CN, de Papp EW.
Hemangioblastoma of the optic nerve. Hum Pathol 1994; 25(11):
1249-51.

[http://dx.doi.org/10.1016/0046-8177(94)90044-2] [PMID: 7959672]

[7] Wirtschafter J, Balcer LJ, Galetta SL, Curtis M, Maguire A, Judy K.
von Hippel-Lindau disease manifesting as a chiasmal syndrome. Surv
Ophthalmol 1995; 39(4): 302-6.
[http://dx.doi.org/10.1016/S0039-6257(05)80107-9] [PMID: 7725229]

[8] Kerr DJ, Scheithauer BW, Miller GM, Ebersold MJ, McPhee TJ.


http://dx.doi.org/10.1155/2012/915408
http://www.ncbi.nlm.nih.gov/pubmed/22953140
http://www.ncbi.nlm.nih.gov/pubmed/27509455
http://dx.doi.org/10.1159/000486863
http://www.ncbi.nlm.nih.gov/pubmed/30574489
http://dx.doi.org/10.2214/ajr.159.2.1632366
http://www.ncbi.nlm.nih.gov/pubmed/1632366
http://www.ncbi.nlm.nih.gov/pubmed/7946625
http://dx.doi.org/10.1016/0046-8177(94)90044-2
http://www.ncbi.nlm.nih.gov/pubmed/7959672
http://dx.doi.org/10.1016/S0039-6257(05)80107-9
http://www.ncbi.nlm.nih.gov/pubmed/7725229

10 Current Medical Imaging, 2025, Volume 21

[91

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(191

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Hemangioblastoma of the optic nerve: case report. Neurosurgery 1995;
36(3): 573-81.
[http://dx.doi.org/10.1227/00006123-199503000-00017]
7753357]

Raila FA, Zimmerman J, Azordegan P, Fratkin J, Parent AD.
Successful surgical removal of an asymptomatic optic nerve
hemangioblastoma in von Hippel-Lindau disease. J Neuroimaging
1997; 7(1): 48-50.

[http://dx.doi.org/10.1111/jon19977148] [PMID: 9038433]

Kouri JG, Chen MY, Watson JC, Oldfield EH. Resection of
suprasellar tumors by using a modified transsphenoidal approach. J
Neurosurg 2000; 92(6): 1028-35.
[http://dx.doi.org/10.3171/jns.2000.92.6.1028] [PMID: 10839266]
Kato K, Utsunomiya A, Uenohara H, et al. [Hemangioblastoma of the
optic nerve growing like a dumbbell through the optic canal: case
report]. No To Shinkei 2004; 56(8): 711-6. [Hemangioblastoma of the
optic nerve growing like a dumbbell through the optic canal: case
report].

[PMID: 15508741]

Fons Martinez MR, Espaiia Gregori E, Aviiio Martinez JA, Hernandez
Pardines F. [An optic nerve tumor in von Hippel-Lindau disease,
masquerading as a retinal hemangioma]. Arch Soc Esp Oftalmol 2006;
81(5): 293-6. [An optic nerve tumor in von Hippel-Lindau disease,
masquerading as a retinal hemangioma].

[PMID: 16752322]

Higashida T, Sakata K, Kanno H, Kawasaki T, Tanabe Y, Yamamoto
1. Hemangioblastoma of the optic nerve--case report. Neurol Med Chir
(Tokyo) 2007; 47(5): 215-8.

[http://dx.doi.org/10.2176/nmc.47.215] [PMID: 17527048]
Baggenstos M, Chew E, Butman JA, Oldfield EH, Lonser RR.
Progressive peritumoral edema defining the optic fibers and resulting
in reversible visual loss. J Neurosurg 2008; 109(2): 313-7.
[http://dx.doi.org/10.3171/IN'S/2008/109/8/0313] [PMID: 18671645]
Barrett R, Meyer D, Boulos A, Eames F, Torres-Mora J. Optic nerve
hemangioblastoma. Ophthalmology 2008; 115(11): 2095-2095.e2.
[http://dx.doi.org/10.1016/j.0phtha.2008.06.003] [PMID: 19068378]
Meyerle CB, Dahr SS, Wetjen NM, et al. Clinical course of
retrobulbar hemangioblastomas in von Hippel-Lindau disease.
Ophthalmology 2008; 115(8): 1382-9.
[http://dx.doi.org/10.1016/j.0phtha.2008.01.027] [PMID: 18395800]
Prabhu K, Daniel RT, Chacko G, Chacko AG. Optic nerve
haemangioblastoma mimicking a planum sphenoidale meningioma. Br
J Neurosurg 2009; 23(5): 561-3.
[http://dx.doi.org/10.1080/02688690902965964] [PMID: 19718547]
Shima HO, Eguchi Y, Ando A, Setoguchi M, Ohta H. Optic nerve
hemangioblastoma removed after embolization of the ophthalmic
artery: a case report. Jpn J Neurosurg 2011; 20(2): 133¢8.

Fard MA, Hassanpoor N, Parsa R. Bilateral optic nerve head angiomas
and retrobulbar haemangioblastomas in von Hippel-Lindau disease.
Neuroophthalmology 2014; 38(5): 254-6.
[http://dx.doi.org/10.3109/01658107.2014.944622] [PMID: 27928308]
Staub B, Livingston A, Chévez-Barrios P, Baskin D.
Hemangioblastoma of the optic nerve producing bilateral optic tract
edema in a patient with von Hippel-Lindau disease. Surg Neurol Int
2014; 5(1): 33.

[http://dx.doi.org/10.4103/2152-7806.128430] [PMID: 24778921]
Kanno H, Osano S, Shinonaga M. VHL-associated optic nerve
hemangioblastoma treated with stereotactic radiosurgery. J Kidney
Cancer VHL 2018; 5(2): 1-6.
[http://dx.doi.org/10.15586/jkcvh].2018.104] [PMID: 29911000]
Darbari S, Meena RK, Sawarkar D, Doddamani RS. Optic nerve
hemangioblastoma. World Neurosurg 2019; 128: 211-5.
[http://dx.doi.org/10.1016/j.wneu.2019.04.224] [PMID: 31054346]
Boratto SDF, Cardoso PAS, Priolli DG, et al. von Hippel-Lindau
syndrome: genetic study of case with a rare pathogenic variant with
optic nerve hemangioblastoma, a rare phenotypic expression. Front
Oncol 2020; 10: 139.

[http://dx.doi.org/10.3389/fonc.2020.00139] [PMID: 32117777]

Xu S, Li Q, Bian B, Zhou H, Li D. Optic nerve Hemangioblastoma
with bilateral frontal lobe Oedema: a case report. BMC Ophthalmol
2020; 20(1): 437.

[http://dx.doi.org/10.1186/512886-020-01706-4] [PMID: 33143685]
Alvarez R, Mastorakos P, Hogan E, et al. Retrobulbar
hemangioblastomas in von Hippel-Lindau disease: clinical course and
management. Neurosurgery 2021; 88(5): 1012-20.
[http://dx.doi.org/10.1093/neuros/nyaaS65] [PMID: 33442737]

Duan M, Yang L, Kang J, Wang R, You H, Feng M. Neuroimaging

[PMID:

[27]

[28]

[29]

[30]

[31]

[32]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Wang et al.

features of optic nerve hemangioblastoma identified by conventional
and advanced magnetic resonance techniques: a case report and
literature review. Front Oncol 2021; 11: 763696.
[http://dx.doi.org/10.3389/fonc.2021.763696] [PMID: 34868983]
Yang B, Li Z, Wang Y, Zhang C, Zhang Z, Zhang X. Central nervous
system hemangioblastoma in a pediatric patient associated with von
Hippel-Lindau disease: a case report and literature review. Front Oncol
2021; 11: 683021.

[http://dx.doi.org/10.3389/fonc.2021.683021] [PMID: 34109129]
Capitanio JF, Mazza E, Motta M, Mortini P, Reni M. Mechanisms,
indications and results of salvage systemic therapy for sporadic and
von Hippel-Lindau related hemangioblastomas of the central nervous
system. Crit Rev Oncol Hematol 2013; 86(1): 69-84.
[http://dx.doi.org/10.1016/j.critrevonc.2012.10.001]
23148943]

Vicente Lacerda RA, Teixeira Janior AG, Sauaia Filho EN, et al.
Dural-based frontal lobe hemangioblastoma. World Neurosurg 2019;
129: 18-23.

[http://dx.doi.org/10.1016/j.wneu.2019.05.175] [PMID: 31150863]
Rojiani AM, Owen DA, Berry K, et al. Hepatic Hemangioblastoma.
Am J Surg Pathol 1991; 15(1): 81-6.
[http://dx.doi.org/10.1097/00000478-199101000-00010]
1898683]

In S, Miyagi J, Kojho N, Kuramoto S, Uehara M. Intraorbital optic
nerve hemangioblastoma with von Hippel-Lindau disease. J Neurosurg
1982; 56(3): 426-9.

[http://dx.doi.org/10.3171/jns.1982.56.3.0426] [PMID: 7199079]
McGrath LA, Mudhar HS, Salvi SM. Hemangioblastoma of the optic
nerve. Surv Ophthalmol 2019; 64(2): 175-84.
[http://dx.doi.org/10.1016/j.survophthal.2018.10.002]
30321570]

Lonser RR, Glenn GM, Walther M, ef al. von Hippel-Lindau disease.
Lancet 2003; 361(9374): 2059-67.
[http://dx.doi.org/10.1016/S0140-6736(03)13643-4]
12814730]

Baggenstos MA, Butman JA, Oldfield EH, Lonser RR. Role of edema
in peritumoral cyst formation. Neurosurg Focus 2007; 22(5): 1-7.
[http://dx.doi.org/10.3171/foc.2007.22.5.10] [PMID: 17613240]
Pierpaoli C, Jezzard P, Basser PJ, Barnett A, Di Chiro G. Diffusion
tensor MR imaging of the human brain. Radiology 1996; 201(3):
637-48.

[http://dx.doi.org/10.1148/radiology.201.3.8939209] [PMID: 8939209]
Basser PJ, Pierpaoli C. A simplified method to measure the diffusion
tensor from seven MR images. Magn Reson Med 1998; 39(6): 928-34.
[http://dx.doi.org/10.1002/mrm.1910390610] [PMID: 9621916]
Witwer BP, Moftakhar R, Hasan KM, et al. Diffusion-tensor imaging
of white matter tracts in patients with cerebral neoplasm. J Neurosurg
2002; 97(3): 568-75.

[http://dx.doi.org/10.3171/jns.2002.97.3.0568] [PMID: 12296640]
Handa J, Nakazawa T, Watanabe K, Suzuki F. Haemangioblastoma
with multiple dural arterial supply. Acta Neurochir (Wien) 1984;
73(3-4): 193-9.

[http://dx.doi.org/10.1007/BF01400852] [PMID: 6542743]

Skucas J, Brinker RA. Cerebellar hemangioblastoma with a tentorial
artery supply: Report of a case. Neuroradiology 1971; 3(2): 113-5.
[http://dx.doi.org/10.1007/BF00339906] [PMID: 5170810]

Keene KR, Notting IC, Verschuuren JIGM, et al. Eye muscle MRI in
myasthenia gravis and other neuromuscular disorders. J Neuromuscul
Dis 2023; 10(5): 869-83.

[http://dx.doi.org/10.3233/IND-230023] [PMID: 37182896]

Glass LRD, Canoll P, Lignelli A, Ligon AH, Kazim M. Optic nerve
glioma: case series with review of clinical, radiologic, molecular, and
histopathologic characteristics. Ophthal Plast Reconstr Surg 2014;
30(5): 372-6.
[http://dx.doi.org/10.1097/I0P.0000000000000106]
24762952]

Farazdaghi MK, Katowitz WR, Avery RA. Current treatment of optic
nerve gliomas. Curr Opin Ophthalmol 2019; 30(5): 356-63.
[http://dx.doi.org/10.1097/ICU.0000000000000587]
31246635]

Ren TT, Ma JM. [Clinical diagnosis and treatment of optic nerve
glioma: a review]. Zhonghua Yan Ke Za Zhi 2023; 59(5): 415-9.
[Clinical diagnosis and treatment of optic nerve glioma: a review].
[PMID: 37151013]

Shapey J, Danesh-Meyer HV, Kaye AH. Diagnosis and management
of optic nerve glioma. J Clin Neurosci 2011; 18(12): 1585-91.
[http://dx.doi.org/10.1016/j.jocn.2011.09.003] [PMID: 22071462]

[PMID:

[PMID:

[PMID:

[PMID:

[PMID:

[PMID:


http://dx.doi.org/10.1227/00006123-199503000-00017
http://www.ncbi.nlm.nih.gov/pubmed/7753357
http://dx.doi.org/10.1111/jon19977148
http://www.ncbi.nlm.nih.gov/pubmed/9038433
http://dx.doi.org/10.3171/jns.2000.92.6.1028
http://www.ncbi.nlm.nih.gov/pubmed/10839266
http://www.ncbi.nlm.nih.gov/pubmed/15508741
http://www.ncbi.nlm.nih.gov/pubmed/16752322
http://dx.doi.org/10.2176/nmc.47.215
http://www.ncbi.nlm.nih.gov/pubmed/17527048
http://dx.doi.org/10.3171/JNS/2008/109/8/0313
http://www.ncbi.nlm.nih.gov/pubmed/18671645
http://dx.doi.org/10.1016/j.ophtha.2008.06.003
http://www.ncbi.nlm.nih.gov/pubmed/19068378
http://dx.doi.org/10.1016/j.ophtha.2008.01.027
http://www.ncbi.nlm.nih.gov/pubmed/18395800
http://dx.doi.org/10.1080/02688690902965964
http://www.ncbi.nlm.nih.gov/pubmed/19718547
http://dx.doi.org/10.3109/01658107.2014.944622
http://www.ncbi.nlm.nih.gov/pubmed/27928308
http://dx.doi.org/10.4103/2152-7806.128430
http://www.ncbi.nlm.nih.gov/pubmed/24778921
http://dx.doi.org/10.15586/jkcvhl.2018.104
http://www.ncbi.nlm.nih.gov/pubmed/29911000
http://dx.doi.org/10.1016/j.wneu.2019.04.224
http://www.ncbi.nlm.nih.gov/pubmed/31054346
http://dx.doi.org/10.3389/fonc.2020.00139
http://www.ncbi.nlm.nih.gov/pubmed/32117777
http://dx.doi.org/10.1186/s12886-020-01706-4
http://www.ncbi.nlm.nih.gov/pubmed/33143685
http://dx.doi.org/10.1093/neuros/nyaa565
http://www.ncbi.nlm.nih.gov/pubmed/33442737
http://dx.doi.org/10.3389/fonc.2021.763696
http://www.ncbi.nlm.nih.gov/pubmed/34868983
http://dx.doi.org/10.3389/fonc.2021.683021
http://www.ncbi.nlm.nih.gov/pubmed/34109129
http://dx.doi.org/10.1016/j.critrevonc.2012.10.001
http://www.ncbi.nlm.nih.gov/pubmed/23148943
http://dx.doi.org/10.1016/j.wneu.2019.05.175
http://www.ncbi.nlm.nih.gov/pubmed/31150863
http://dx.doi.org/10.1097/00000478-199101000-00010
http://www.ncbi.nlm.nih.gov/pubmed/1898683
http://dx.doi.org/10.3171/jns.1982.56.3.0426
http://www.ncbi.nlm.nih.gov/pubmed/7199079
http://dx.doi.org/10.1016/j.survophthal.2018.10.002
http://www.ncbi.nlm.nih.gov/pubmed/30321570
http://dx.doi.org/10.1016/S0140-6736(03)13643-4
http://www.ncbi.nlm.nih.gov/pubmed/12814730
http://dx.doi.org/10.3171/foc.2007.22.5.10
http://www.ncbi.nlm.nih.gov/pubmed/17613240
http://dx.doi.org/10.1148/radiology.201.3.8939209
http://www.ncbi.nlm.nih.gov/pubmed/8939209
http://dx.doi.org/10.1002/mrm.1910390610
http://www.ncbi.nlm.nih.gov/pubmed/9621916
http://dx.doi.org/10.3171/jns.2002.97.3.0568
http://www.ncbi.nlm.nih.gov/pubmed/12296640
http://dx.doi.org/10.1007/BF01400852
http://www.ncbi.nlm.nih.gov/pubmed/6542743
http://dx.doi.org/10.1007/BF00339906
http://www.ncbi.nlm.nih.gov/pubmed/5170810
http://dx.doi.org/10.3233/JND-230023
http://www.ncbi.nlm.nih.gov/pubmed/37182896
http://dx.doi.org/10.1097/IOP.0000000000000106
http://www.ncbi.nlm.nih.gov/pubmed/24762952
http://dx.doi.org/10.1097/ICU.0000000000000587
http://www.ncbi.nlm.nih.gov/pubmed/31246635
http://www.ncbi.nlm.nih.gov/pubmed/37151013
http://dx.doi.org/10.1016/j.jocn.2011.09.003
http://www.ncbi.nlm.nih.gov/pubmed/22071462

Diagnostic Challenges and Insights in Optic Nerve

[45]

[46]

[47]

(48]

[49]

Nair AG, Pathak RS, Iyer VR, Gandhi RA. Optic nerve glioma: an
update. Int Ophthalmol 2014; 34(4): 999-1005.
[http://dx.doi.org/10.1007/310792-014-9942-8] [PMID: 24736941]
Tailor TD, Gupta D, Dalley RW, Keene CD, Anzai Y. Orbital
neoplasms in adults: clinical, radiologic, and pathologic review.
Radiographics 2013; 33(6): 1739-58.
[http://dx.doi.org/10.1148/rg.336135502] [PMID: 24108560]

Becker M, Masterson K, Delavelle J, Viallon M, Vargas MI, Becker
CD. Imaging of the optic nerve. Eur J Radiol 2010; 74(2): 299-313.
[http://dx.doi.org/10.1016/j.ejrad.2009.09.029] [PMID: 20413240]
Gaudino S, Martucci M, Russo R, et al. MR imaging of brain pilocytic
astrocytoma: beyond the stereotype of benign astrocytoma. Childs
Nerv Syst 2017; 33(1): 35-54.
[http://dx.doi.org/10.1007/s00381-016-3262-4] [PMID: 27757570]
Ortiz O, Schochet SS, Kotzan JM, Kostick D. Radiologic-pathologic
correlation: meningioma of the optic nerve sheath. AJNR Am J
Neuroradiol 1996; 17(5): 901-6.

[50]

[51]

[52]

[53]

Current Medical Imaging, 2025, Volume 21 11

[PMID: 8733965]

Saeed P, Rootman J, Nugent RA, White VA, Mackenzie IR,
Koornneef L. Optic nerve sheath meningiomas. Ophthalmology 2003;
110(10): 2019-30.
[http://dx.doi.org/10.1016/S0161-6420(03)00787-5]
14522782]

Douglas VP, Douglas KAA, Cestari DM. Optic nerve sheath
meningioma. Curr Opin Ophthalmol 2020; 31(6): 455-61.
[http://dx.doi.org/10.1097/ICU.0000000000000700]
33009076]

Sibony PA, Krauss HR, Kennerdell JS, Maroon JC, Slamovits TL.
Optic nerve sheath meningiomas. Clinical manifestations.
Ophthalmology 1984; 91(11): 1313-26.
[http://dx.doi.org/10.1016/S0161-6420(84)34148-3] [PMID: 6514296]
Kanamalla US. The optic nerve tram-track sign. Radiology 2003;
227(3): 718-9.

[http://dx.doi.org/10.1148/radiol.2273010758] [PMID: 12773677]

[PMID:

[PMID:

© 2025 The Author(s). Published by Bentham Science Publisher.

(OO

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.


http://dx.doi.org/10.1007/s10792-014-9942-8
http://www.ncbi.nlm.nih.gov/pubmed/24736941
http://dx.doi.org/10.1148/rg.336135502
http://www.ncbi.nlm.nih.gov/pubmed/24108560
http://dx.doi.org/10.1016/j.ejrad.2009.09.029
http://www.ncbi.nlm.nih.gov/pubmed/20413240
http://dx.doi.org/10.1007/s00381-016-3262-4
http://www.ncbi.nlm.nih.gov/pubmed/27757570
http://www.ncbi.nlm.nih.gov/pubmed/8733965
http://dx.doi.org/10.1016/S0161-6420(03)00787-5
http://www.ncbi.nlm.nih.gov/pubmed/14522782
http://dx.doi.org/10.1097/ICU.0000000000000700
http://www.ncbi.nlm.nih.gov/pubmed/33009076
http://dx.doi.org/10.1016/S0161-6420(84)34148-3
http://www.ncbi.nlm.nih.gov/pubmed/6514296
http://dx.doi.org/10.1148/radiol.2273010758
http://www.ncbi.nlm.nih.gov/pubmed/12773677
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/

	Diagnostic Challenges and Insights in Optic Nerve Hemangioblastoma using Magnetic Resonance Imaging: A Case Report 
	[Background:]
	Background:
	Case Report:
	Conclusion:

	1. INTRODUCTION
	2. CASE REPORT
	3. LITERATURE REVIEW
	4. DISCUSSION
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




