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ABSTRACT
Background: The central nervous system neoplasms frequency is 1 per 1700 children aged from 0 up
to 15 years old. The problem of the early diagnostics has not been solved yet. The recognition of the
pathology, especially in childhood and adolescence is considerably difficult and affects the patient’s
life prediction and quality.
Objective: To reveal the value of ophthalmological signs in the diagnosis of astrocytoma of the brain.
Methods: The young man with the only complaint of the binocular horizontal diplopia during the last
year. One month prior to the visit, the patient lost his consciousness. Standard ophthalmic
examination, optical coherence tomography (Cirrus HD-OCT), computer perimetry (Humphrey), MRI
of the head on (Siemens symphony) with contrast were carried out.
Results: Visual acuities were 20/20 for both eyes, an outward motions limitation of both eyes, the
presence of paracentral and peripheral scotomas in computer perimetry, the reduction of the visual
evoked potentials, pallor of the optic disk, thinning of the nerve fiber layer and ganglion cell on OCT.
MRI with contrast revealed the existence of large tumor with a with clear, hilly contours compressing
the brain stem. After confirming the presence of a large tumor size, signs of development of occlusal
internal and external hydrocephalus, compression of brain stem with the development of lifethreatening condition, the patient was referred for neurosurgical consultation. According to the urgent
indications the surgical resection of the intracerebral tumor was performed. Biopsy result: pilocytic
astrocytoma of the fourth ventricle region.
Conclusion: Thus, in the absence of specific cerebral and focal neurological symptoms, the
appearance of oculomotor disorders, defects in field of vision and fundus changes can be decisive
factors in establishing an accurate diagnosis and timely referral of the patient to a neurosurgeon.
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Introduction
The central nervous system neoplasms frequency is 1 per
1700 children aged from 0 up to 15 years old.1 There are 48,
7 % of the astrocytic neoplasms of all primary brain tumor in
the bodies aged 15-19 years as per Central Brain Tumor
Registry of the United States (CBTRUS) statistic data.2
Astrocytomas are generated from neuroglia cells that have the
ability to divide throughout a life, which justifies the habitude
of the brain tumors formed from them to spread out again.
Pilocytic astrocytoma is a benign central nervous system
tumor (the World Health Organization grade I) and reaches
27, 9% of all neuroepithelial tumors in the persons aged 1519 years.2 This astrocyte type accumulates in the midline
structures of the cerebrum along the craniospinal axis and
usually looks like a well-circumscribed nodule.
General cerebral symptoms are characterized by severe
headache, vomiting and convulsive seizures. Focal symptoms
depend on the tumor site and size. Visual disorders are
manifested as a visual functions decrease and oculomotor
disorders. However if there are no cerebral and focal
symptoms, the neoplasm is difficult to identify and the tumor
can not be timely located. The problem of the early
diagnostics has not been solved yet. The recognition of the

pathology, especially in childhood and adolescence is
considerably difficult and affects the patient’s life prediction
and quality.

Methods
The standard ophthalmological examination was carried out
during the first patient’s visit. Electrophysiological researches
were carried out to examine a functional condition of the
retina and of the optic nerve. In addition, computer perimetry
(Humphrey) was performed under the visual field testing
program within 120 points from the fixation center. The optic
disk and peripapillary layer of the retina nerve fibers (RNFL)
were measured by using OCT (CIRRUS HD-OCT ("Carl
Zeiss Meditec Inc.")) by the protocol Optic Disc Cube
200x200 and RNFL Thickness Analysis program
accordingly, the ganglion cells were scanned bt the protocol
Ganglion Cell Analysis: Macular Cube 512x128. The patient
was directed to MRI scanning revealing the contrast at the
axial, sagittal and frontal views (SIEMENS SYMPHONY 1,5
Tesla).
This study followed the tenets of the Declaration of Helsinki
and all privacy requirements were met.
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Results
A 17-years-old young man first visited the S.N. FEDOROV
NMRC "MNTK "EYE MICROSURGERY". The patient
complained of the constant horizontal diplopia when looking
with both eyes into the distance during the last year. He
didn’t make a complaint about other symptoms (loss of
vision, headaches, nausea, vomiting, an obsessive compulsive
disorder).
Anamnesis: born premature from the first pregnancy at 36
weeks (the mother had an abruption of the placenta). The
patient grew up and developed properly. Chronic diseases and
injuries are denied by him. The allergic anamnesis is not
compromised. Heredity is not burdened. One month prior to
the visit, the patient lost his consciousness, after that episode
he was consulted by a therapist of the local polyclinic. There
was no somatic pathology detected.
At ophthalmological examination, the patient’s visual acuities
were 20/20 in both eyes. A visual field: peripheral borders of
the both eyes are normal. Intraocular pressure is OU 16 mm.
An outward motions limitation of the both eyes has been
revealed. Biomicroscopy: the anterior segments of both eyes
were unremarkable. He had no pupillary abnormalities.
Fundus examination: OU pallor of the optic disk in the
temporal side, the borders are clear. Arteries are narrowed;
veins are extended and convoluted. Visual evoked potentials
of both eyes: optic nerve electrolability is 30 Hz. Computer
perimetry detected absolute and relative scotomas of both
eyes in the paracentral area and mainly throughout the
periphery of the lower quadrants. As per the OCT average
thickness of the nerve fibers layer is OD=70 µм, OS=72 µм.
In the upper segment there are the results of OD = 73 μm, OS
= 68 μm; in the lower segment - OD = 100 μm, OS = 116 μm;
in the temporal segment - OD = 48 μm, OS = 47 μm; in the
nasal segment - OD = 59 μm, OS = 59 μm. The total
minimum thickness of the ganglion cells layer is OD = 63
μm, OS = 60 μm. Thinning of the neuroepithelium is
paraphoveal (Figure 1).

Optic disk pallor of the both eyes, thinning of the nerve fibers
layer and thinning the layer of ganglion cells as per OCT,
paracentral and peripheral scotomas at the lower quadrants,
lability decrease were revealed under the examination.
Clinical diagnosis: OU optic atrophy. Medium degree
myopia.
MRI with contrast: in the projection of the fourth ventricle
there is an inhomogeneously hyperintensive at T2 and
FLAIR, moderately hypointensive at T1 with central
moderately hyperintensive areas at T1, there is big neoplasm
of 4.4 × 2.3 × 3.0 sm with clear, hilly contours and apparent
"mass effect" that compresses a brain stem. The size of the
fourth ventricle is up to 3.6 sm, that is deformed clearly, a
neoplasm closes the outlet. After contrast administration
along T1 in the lower pole of the neoplasm, an intensive
center of "accumulation" and tuberous contours of
0.9x0.8x0.6 sm are detected, central areas are intensely
hyperintensive. The lateral ventricles of the brain are
asymmetric and a little enlarged. Basal cisterns are expanded
and deformed. Subarachnoid cavity and sulci are unevenly
widened (Figure 2).

Figure 2. Brain MRI

Magnetic resonance imaging revealed the existence of large
tumor, factors of the internal occlusal and external
hydrocephalus development, compression of the brain stem.
The patient was urgently sent to consultation of neurosurgeon
because of life-threatening condition. At the neurosurgical
hospital because of urgent indications, an incomplete surgical
resection of the intracerebral tumor was performed by using
ultrasound visualization. Histopathologic examination was
performed, and the diagnosis of pilocytic astrocytoma of the
cerebrum was made according to the WHO criteria. The
patient was reported in stable condition.
Following neurosurgery the patient's visual functions are as
follows: visual acuities are 20\20 for both eyes, intraocular
pressure is OU 15 mm. Extraocular movements are normal.
The anterior segments of both eyes are unremarkable. Fundus
Figure 1. Both eyes OCT
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examination: OU - pallor of the optic disk in the temporal
side, the borders are clear. The patient detects diplopia
abatement. On computer perimetry the number of absolute
and relative scotomas along the periphery in the lower
quadrants has been decreased. Visual evoked of both eyes:
electrical lability is 30 Hz.
Due to the incomplete surgical resection of the brain tumor,
the patient has been recommended to pass a control MRI of
the brain with contrast in 6 months, and to be observed
dynamically by a neurosurgeon and an ophthalmologist.

Discussion
According to some retrospective reviews, the most cases of
the brain tumors occur to the neurologists and oncologists
that comes to the classical clinical symptoms of the
pathological process.3 As a rule, the patients with neoplasms
in the area of the fourth ventricle have an occurred syndrome
of Bruns because of outflow blockage of the cerebrospinal
fluid from the ventricles of the brain. This syndrome is
accompanied by the intense headaches when the position of
the head changes, vertigo, vomiting and tonic convulsions.
The tumor in the clinical case deformed the fourth ventricle,
disrupted a cerebrospinal fluid outflow and expanded the
ventricles of the brain, initiated an internal occlusal and
external hydrocephalus. According to literary sources, the
children compensatory capabilities of the craniocerebral
system are much greater than adults’ ones.4 We assumed that
the patient had no typical cerebral symptoms due to tumor
slow growing and specific features of the patient's organism
at the age. Indeed the brainstem structures compression,
particularly the medulla oblongata, can lead to instant death
due to a respiratory and a cardiac standstill.
When the patient visited an ophthalmologist with visual
acuities 20/20, the movement of both eyes was restricted,
there were scotomas at computer perimetry, a decrease of
electrical lability, optic disk pallor, thinning of the nerve
fibers layer and ganglion cells at OCT. These results confirm
the duration of the pathological process and the diagnosis
atrophy of the optic nerve.
Detailed anamnesis and a thorough examination by a neuroophthalmologist, computer perimetry and OCT detected a
neoplasm of the brain. The episode of consciousness loss was
associated with the compression of the brain stem by a large
tumor. An outward motions limitation of the both eyes is
explained by the bilateral affection of the VI pair of the
cranial nerves innervating an external rectus muscle of the
eyeball, but it is difficult to specify an exact affected area of
the nerve. A possible cause could be the tension of the
abduction nerve.

Conclusion

symptoms and complaints of the patient suggest the late
detection reasons of tumors. We describe this clinical case
because a large neoplasm of the brain in the area of the fourth
ventricle was suspected only after the ophthalmological
examination. A binocular diplopia, a single loss of
consciousness of the patient and the results of examination by
an ophthalmologist became the reasons to suspect the brain
tumor. The patient was urgent neurosurgical treated because
of the progressive life-threatening condition.
Therefore, when typical cerebral and focal neurological
symptoms are absent, oculomotor disorders, of the visual
field and fundus changes can be critical factors to diagnosis
accurately and to send the patient to a neurosurgeon timely.
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