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bilateral frontal lobe Oedema: a case report
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Abstract

Background: Hemangioblastomas are rare benign tumours that are most commonly detected in the subtentorium
or spinal cord. Optic nerve hemangioblastoma is very rare and is most commonly associated with Von Hippel-
Lindau (VHL) syndrome.

Case presentation: Here, we report a case of hemangioblastoma of the optic nerve with bilateral frontal lobe
oedema without VHL syndrome, which has not yet been reported. A 51-year-old woman presented with
progressive and painless deteriorating vision in the left eye. Magnetic resonance imaging showed a mass at the
back of the left orbital optic nerve. Endoscopic-assisted intraorbital tumour resection was performed successfully.
The pathological diagnosis was left optic nerve hemangioblastoma.

Conclusions: This is the first reported case of optic nerve hemangioblastoma (HBL) with bilateral frontal lobe
oedema.

Keywords: Optic nerve, Hemangioblastoma, VHL syndrome
Background
Hemangioblastomas (HBLs) are benign tumours of the
central nervous system that are often associated with
Von Hippel-Lindau (VHL) syndrome. The main ophthal-
mological manifestation is retinal HBL, and it is very
rare for HBLs to occur in the optic nerve. At present,
only 35 cases of optic nerve HBLs have been reported in
the literature. In this report, we describe a case of HBL
of the optic nerve with bilateral frontal lobe oedema, a
previously unreported manifestation of optic nerve HBL.

Case presentation
A 51-year-old female patient presented with progressive
and painless deteriorating vision in the left eye for 1
month and was treated in April of 2018. Her past med-
ical history included 10 years of hypertension and dia-
betes and 6 years of heart disease. Her family medical
history was also recorded. After fundus examination, her
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symptoms were diagnosed as ischaemic optic neur-
opathy in the left eye. After vasodilation treatment, vis-
ual acuity decreased further, accompanied by left
exophthalmos. The patient returned for treatment on
June 8, 2018. The ophthalmological examination results
were as follows: best corrected visual acuity was 20/20 in
the right eye; finger counting/50 cm in the left eye; and
exophthalmos was 13mm in the right eye and 16mm in
the left eye. The orbital distance was 97mm. The cornea
was transparent in both eyes. The pupils were 3mm,
and were of the same size and roundness in both eyes
with light reflex. The crystalline lens and vitreous body
were nebulous. The fundus examination results were as
follows: no abnormality in the right eye; the boundary of
the optic disc in the left eye was not clear (instead, it
was pale); and the cup/disc ratio was 0.9. The visual field
(VF) results revealed no abnormality in the right VF,
while only the inferior nasal VF remained in the left eye.
A visual evoked potential (VEP) test showed no obvious
abnormality in either eye at peak time. The amplitude of
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the p2 wave in the left eye was lower than that in the
right eye.
Magnetic resonance imaging (MRI) showed a mass at

the back of the left orbital optic nerve, with isointensity
on T1 and hyperintensity on T2/fluid-attenuated inver-
sion recovery (FLAIR) imaging. Heterogeneous enhance-
ment was found on a contrast-enhanced scan (Fig. 1: a,
b, c, d). There was no obvious flow void in or around
the tumour. The proximal end of the optic nerve on the
left side of the orbit was partially enlarged and tortuous,
and the optic nerve sheath was dilated. There was no
obvious abnormality in the right optic nerve. FLAIR im-
aging showed hyperintensity of the chiasma, left optic
tract, and bilateral frontal lobes (Fig. 1: e, f, g).
Endoscopic-assisted intraorbital tumour resection was

performed while the patient was under general anaesthe-
sia, during which the medial orbital wall and the anterior
part of the optic canal were incised from the nasal cav-
ity. The optic nerve was cut off at the orbital apex, the
surrounding tissues of the tumour were separated, and
the tumour was completely removed by approaching
from the nasal bulbar conjunctiva incision.
Pathological examination revealed that the tumour

was mainly composed of abundant interstitial cells and
capillaries. The cytoplasm of the interstitial cells was rich
and lightly stained, showing vacuoles. Immunohisto-
chemical staining showed positivity for CD34, CD31,
and CD56 and negativity for progesterone receptor, cre-
atine kinase (AE1/AE3), glial fibrillary acidic protein, S-
Fig. 1 Comparison of preoperative and postoperative MRI. The T1- and T2-
image shows isointensity (a), and the T2 and FLAIR images show hyperinte
after the enhancement scan (d). The FLAIR image shows hyperintensity of
100, epithelial membrane antigen, and D2–20. The
pathological diagnosis was HBL of the left optic nerve.
Three months after the operation, MRI showed that

the tumour had been removed, and the signs of bilateral
frontal lobe and optic choroid oedema had disappeared
(Fig. 2).

Discussion and conclusions
HBLs are benign tumours of the central nervous system
that originate from the mesenchymal tissue surrounding
the blood vessels and are remnants of mesodermal cells.
HBLs account for only 1–2% of primary tumours in the
central nervous system, and are most commonly found
in the subtentorium or spinal cord [1, 2]. Clinically,
HBLs are associated with VHL syndrome, an autosomal
dominant genetic disease [3], with approximately 20% of
patients having a family history. HBLs are more evident
in men than in women, with a predominance of onset in
young adulthood. HBLs are vascular tumours that are
significantly enhanced during neuroimaging examination
and are histologically characterised by a marginal mass
of the vessel, generally of reddish colour. Microscopic-
ally, HBLs are characterised by vacuolar interstitial cells
and abundant capillary networks. The main ocular com-
plications of retinal HBLs are retinal exudation and trac-
tional retinal detachment [4, 5].
The development of the disease is characterised by

exophthalmos. The diagnosis of retrobulbar tumorus
can be confirmed by neuroimaging, but the nature of the
weighted images show optic neuropathy before the operation. The T1
nsity (b, c). There was a significantly enhanced signal in the tumour
the left optic chiasma, visual radiation, and bilateral frontal lobe (e, f, g)



Fig. 2 Three months after the surgery, T1-weighted images (a), T2-weighted images (b) and FLAIR images (c) all showed that the patient’s
tumour had been excised and the signs of frontal lobe oedema had disappeared on T2-weighted images (d)
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tumours is not clear. A total of 35 cases of optic nerve
HBLs have been reported in the literature, 71% (25
cases) of which were associated with VHL syndrome [1].
Therefore, when diagnosing optic nerve HBLs, whole-
body nerve tissues and organs should be examined to
determine whether VHL syndrome also exists. As this
patient had no family history of VHL or extraocular tu-
mours, she was not diagnosed with VHL syndrome.
However, the diagnosis of VHL syndrome could not be
ruled out. It has been reported in the literature that
there is a positive correlation between age and the risk
of tumour development. Some patients may be diag-
nosed with VHL later in life and achieve gene pene-
trance at the age of 65 years [6]. Therefore, in our
patient, who was 51 years of age, the diagnosis of VHL
cannot be completely rejected. Genetic analysis can pro-
vide diagnostic evidence, but patients only sometimes
have mutations in the gene [7].
At present, there is no effective treatment for the dis-

ease. Surgical resection of the tumour is currently the
best method for treatment of optic nerve HBLs [7].
Turel et al. considered that early surgical treatment was
needed when the tumour was far away from the optic
disc and did not invade the optic nerve [8]. Comprehen-
sive preoperative diagnosis, evaluation of the advantages
and disadvantages of surgery, and effective communica-
tion with the patient are very important for the guidance
of treatment.
The preoperative differential diagnoses of optic nerve

HBLs includes optic nerve meningioma, optic nerve gli-
oma and other conditions [3, 8, 9]. The aforementioned
diseases are difficult to distinguish based on symptoms
and physical examination results. In addition to a gen-
eral history, neuroimaging examination can provide cer-
tain diagnostic data. The most sensitive methods for the
examination of optic nerve HBLs are noncontrast MRI
and contrast MRI. One of the remarkable features of
these tumours is the large amount of oedema around
the tumour, which can extend from the optic nerve to
the optic chiasma, and optic radiation. It can even in-
volve bilateral optic nerves. Typical HBLs have a signifi-
cantly enhanced nodule on the wall of the unenhanced
cyst. Larger HBLs usually have visible irregular flow cav-
ities adjacent to the nodules, but these are rarely seen on
the smaller HBLs [7]. In addition, the oedema of sur-
rounding tissue caused by the tumour and the blood
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vessel flow void can be clearly observed on T2-weighted
images, which strongly suggests the existence of HBL
[1].
In this case, the MRI of the left optic neuropathy

showed isointensity on T1 and hyperintensity on T2/
FLAIR. After contrast-enhanced scanning, there was un-
even enhancement and a clear boundary, and there was
no obvious blood vessel flow void around or inside the
tumour.
The possibility of an optic nerve tumour was consid-

ered, but the nature of the tumour could not be deter-
mined. Given that the patient still had partial remnant
eyesight and the high possibility that an operation could
cost her eyesight, the usual practice would be to keep
the patient under close observation without surgical
treatment. However, the authors noted that the left optic
nerve of the patient was thickened and oedematous, ex-
tending along the optic nerve to the optic chiasma and
affecting left visual radiation. In addition, signs of
oedema were also present in both frontal lobes. As a
cause of the formation of frontal lobe oedema, we
hypothesised that the tumour invaded the optic nerve
cells, causing them to produce tumour necrosis factor
(TNF). TNF can lead to the cerebral oedema [10]. How-
ever, we do not have any solid evidence for this.
In this case study, the tumour not only caused oedema

of the optic chiasma and surrounding tissue but also in-
volved the bilateral frontal lobes. There is reason to be-
lieve that if the tumour was not removed, the oedema
may have further affected the right optic nerve and led
to the loss of right visual acuity. Therefore, to prevent
the tumour from further affecting the opposite eye and
to prevent intracranial lesions, the patient underwent
surgical treatment. In addition, MRI examination of the
patient in the third month after the surgery indicated
that the signal indicating bilateral optic tract and frontal
lobe oedema had disappeared. This phenomenon further
indicates that these changes were not caused by tumour
growth and tumour metastasis, but were reversible. The
operation cut off the left optic nerve such that the pa-
tient could not restore left visual acuity.
To our knowledge, this is the first reported case of

optic nerve HBL with bilateral frontal lobe oedema.
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