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PRIMARY INTRABULBAR NEUROFIBROMA

SUMMARY
Purpose: Enucleation of the eyeball for any reason other than malignant tumour is very rare today. Solitary intrabulbar neurofibroma without other 
signs of neurofibromatosis is a rare benign tumour, and only few cases have been published to date. .
Material and Methods: Within a ten-year interval from 1 January 2007 to 31 December 2016 we analysed enucleation of the eyeball for reasons other 
than malignant tumours.
Results: Out of a total number of 49 enucleated blind eyes, in every patient visual acuity was without light perception. Of these patients 34 
(69.4 %) were indicated for enucleation due to complications following previous post-traumatic surgery, in 14 patients (28.6 %) the reason was 
secondary glaucoma and other complications following previous intraocular surgery, and in one patient (2 %) a primary isolated intraocular 
neurofibroma was verified after enucleation.
Case Report: A patient with isolated intrabulbar neurofibroma was monitored from childhood age due to an intraocular lesion, which was histologically 
verified only in adult age. At the time of enucleation the patient was aged 25 years, he had squinted since childhood and since the age of 13 years 
had been monitored due to hamartoma in the right eye. Due to progression of the intrabulbar lesion, loss of visual acuity (functional condition – eye 
without light perception) and secondary glaucoma, the right eyeball was enucleated in adult age and subjected to a histopathological examination, 
which determined intraocular neurofibroma without the presence of neurofibromatosis.
Conclusion: It is necessary to subject every enucleated eyeball to a thorough histopathological examination. Isolated intraocular neurofibroma may 
occur as an isolated orbital or intrabulbar mass, without systemic features.
Key words: enucleation, eye globe, neurofibromatosis, solitary intrabulbar neurofibroma 

Čes. a slov. Oftal., 76, 2020, No.2, p. 62–67

INTRODUCTION

In 1937, Stough described neurofibroma as a very rare 
case of intraocular tumour [21]. Neurofibroma is a benign 
tumour originating from the Schwann cells of the peripheral 
nervous system. It is usually linked with neurofibromatosis 
type 1 (NF1), with a multisystemic autosomal dominant di-
sorder, upon which the nerve tissue generates multiple benign 
tumours which may cause compression of the nerves and other 
tissues, and thereby causes serious damage due to mechanical 
pressure [9]. The pathology affects the Schwann cells, as well 
as melanocytes and endoneural fibroblasts. The affected cells 

manifest biallelic inactivation of the gene NF1 in chromosome 
17q, which codes protein neurofibromin [15]. 

Neurofibromas are described relatively frequently in the 
area of the head and neck [11,16,20], as well as elsewhere 
in the body [12–14].

In addition to its occurrence in connection with neurofi-
bromatosis, isolated neurofibromas may also appear. Isola-
ted intraocular neurofibroma or intraorbital neurofibroma 
is a very rare condition. With regard to the clinical cha-
racteristics, in differential diagnostics it is often mistaken 
for other benign, as well as malignant intraocular tumours 
[3,10]. Diagnosis of intraocular lesions with the aid of ul-
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trasound often does not produce conclusive findings [6,7].
Neurofibromatosis type 2 (NF2) may be diagnosed by a DNA 

test obtained from a blood sample, but this test correctly identi-
fies mutation only in two thirds of cases, and in rare cases neu-
rofibromas may appear also later, following previous negative 
results. Patients with symptoms of NF2 are sent for magnetic 
resonance imaging (MRI) examination, which may confirm or 
exclude other benign tumours, for example in the region of the 
spinal cord and the brain. MRI is not routinely performed on 
patients with NF1, since they are asymptomatic [8].

As regards genetics, children of patients with NF2 have a 
50 % chance of contracting this pathology [4].

Material and method
Within a 10-year period from 1 January 2007 to 31 De-

cember 2016 we analysed enucleated eyeballs due to cau-
ses other than malignancy.

Results
In a cohort with a total number of 49 patients, the age 

range was from 22 to 90 years (median 58 years). In the 
group of 49 enucleated eyeballs, in every patient visual 
acuity was without light perception, in which 34 (69.4 %) 
patients were indicated for enucleation due to complicati-
ons following previous post-traumatic surgery, in 14 pati-
ents (28.6 %) the reason was secondary glaucoma and other 
complications following previous intraocular surgery, and 
in one patient (2 %) a primary isolated intraocular neurofi-
broma was verified after enucleation.

Case report of patient with isolated primary 
neurofibroma

In 2007, a young man was examined at the Department 
of Ophthalmology at the Faculty of Medicine, Comenius 

University and the University Hospital in Bratislava. Since 
the age of 13 years he had been monitored for peripapillary 
hamartoma. According to the documentation, the functions 
of both eyes were unchanged since adolescent age, accor-
ding to a statement from the patient’s mother the eyeball 
had been unchanged in divergent position throughout child-
hood. The examination in 2007 confirmed visual acuity in 
the right of 6/24, uncorrected, in the left eye 6/6, intraocular 
pressure was within the norm. One year later the finding in 
the vitreous body was unchanged, the deposit peripapillary 
without haemorrhage, height of elevation according to ul-
trasound examination up to 6.6 mm, the patient was sent for 
magnetic resonance imaging (MRI), according to the result 
the deposit was stabilised in size and shape, without pro-
gression (Fig. 1, 2). A further follow-up examination was 
conducted in 2010, according to the MRI examination the 
size of the deposit had increased by 0.5 mm, the diameter 
of the lesion was unchanged, the deposit was not growing 
across the sclera, and was without haemorrhage. According 
to optical coherence tomography (OCT), macular edema 
had enlarged, the area of the macula was secondarily raised. 
Central visual acuity had decreased to hand movement in 
front of the eye. In 2012, according to MRI there was slight 
local progression of the intrabulbar tumour in the right ey-
eball. In 2013 there was a sudden deterioration of the con-
dition, the patient was treated at an emergency department 
due to “red eye” and pain. Following local antiglaucoma-
tous treatment, subjective pains receded, increased intra-
ocular pressure above 30 Torr persisted. Objectively the 
eyeball was in divergent position, with mixed injection, 
presence of neovascularisation of the iris, the lens nucleus 
was opaque and haemorrhage was present in the vitreous 
cavity. According to ultrasound examination the deposit 
had a slightly raised elevation by 0.5 mm, with haemorr-

Fig. 1. MRI image of tumour deposit close to disc of optic nerve in 2008
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hage in the vitreous cavity. The patient was sent for a fo-
llow-up MRI examination and histologisation of the lesion 
was considered. In 2014, due to the functional condition of 
the eye – dubious light perception, and the local finding – 
beneath the disc of the optic nerve, following clarification 
of the vitreous area in both quadrants, there was a lesion of 
greyish-white colour, with prominence and encroachment 
up to the region of the macula, nasally secondary amotio, 
on the surface of the deposit secondary amotio, ballotte-
ment, clear subretinal fluid, at the edges exudates, minimal 
traces following laser coagulation. Despite local and ge-
neral treatment of secondary glaucoma, pain persisted and 
enucleation was indicated. 

Histopathological examination – microscopic fin-
ding: tissue of eyeball, in close proximity to optic nerve 
disc detachment, gnarled formation is pressing on the 
wall formed by uncapsulated but well bordered lesion 
of relatively polymorphic polygonal to spindle cells, 
without mitotic activity, with few small deposits of ol-
der and fresher haemorrhage and deposits of ossificati-
on, at one edge a group of larger blood vessels. Tumour 
cells manifested pronounced positivity to vimentin and 
NSE, weaker to S100, isolated cells negative for GFAP, 
CD34, positive only in blood vessels, proliferative ac-
tivity very low, almost zero, concerning neurofibroma. 
(Fig. 3, 4, 5, 6, 7, 8, 9).

After 5 years of observation since histologisation of the 
tumour, the young man now wears an individual prosthesis 
in the right eye, in 2019 still without signs of other neurofi-
bromatous deposit. General, skin, genetic and neurological 
examinations excluded both NF1 and NF2. (Fig. 10, 11). 

DISCUSSION 

Neurofibromas are benign tumours of the nerves, cha-
racterised by proliferation of the nerve cells and Schwann 
cells together with intervening fibrous components. They 
are most often linked with neurofibromatosis 1, together 
with other systemic findings. Patients with NF1 are usually 

Fig. 2. Ultrasound image of tumour deposit above disc of 
optic nerve in 2008

Fig. 3. Enucleated eyeball in 2013 

Fig. 4. Eyeball after enucleation – lens turbid, secondary amotio
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Fig. 5. Eyeball after enucleation – red arrow indicates tumour deposit and green 
arrow disc of optic nerve

Fig. 6. Eyeball after enucleation – detail of tumour deposit and secondary amotio

Fig. 7. Eyeball after enucleation – arrow indicates tumour deposit
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diagnosed in early childhood. Neurofibromas are resistant 
to radiotherapy, and infiltrating types are difficult to remo-
ve surgically. Neurofibromas in the region of the orbit are 
more common [2], but isloated cases of intraocular occu-
rrence are rare.

It is difficult to determine the precise incidence of isola-
ted neurofibromas, especially those of intraocular origin; 
however, its incidence is relatively rare.

According to a study by Rose et al. (1991), no case 
of isolated intraocular neurofibroma has been recorded. 
Very few cases of isolated orbital neurofibromas have 
been published. The study detected a 93 % incidence of 
benign neurilemmoma or neurofibroma among tumours 
of the sheath of the peripheral nerves [18]. A positive fa-
mily anamnesis of systemic neurofibromatosis is descri-
bed in one quarter of patients with solitary neurofibro-
ma. In a cohort of patients with orbital tumours, only 
three cases of solitary neurofibroma were determined, 
occurring in persons of middle age as a slowly growing 
mass of the upper quadrant [17]. Alkatan HM (2007) re-
ported a case of isolated neurofibroma of the orbit in a 

25-year-old man [1]. Shields et al. (1990) described a 
case in which a patient had no manifestations of neu-
rofibromatosis with three separate orbital lesions of the 
right eye [19].

Chawla et al. (2013) present a case report in which they 
describe isolated intraocular neurofibroma, in which it was 
difficult to determine the origin of the primary neurofib-
roma, namely from which structure or the optic nerve it 
originated, and whether or not phthisis of the eyeball pre-
ceded the development of neurofibroma and was therefore 
independent of it [5].

In our patient we recorded a lesion only intrabulbarly, in 
the surrounding area of the disc of the optic nerve.

CONCLUSION

Enucleation of the eyeball due to benign tumour is rare. 
It is necessary to subject every enucleated eyeball to a tho-
rough histopathological examination. In rare cases, isolated 
intraocular neurofibroma may occur as an isolated orbital 
or intrabulbar mass, without systemic features. 

Fig. 8. Neurofibroma growing inside eyeball (*) composed 
of elongated cells with slightly vacuum cytoplasm and ve-
sicular nuclei (insertion), focally with formation of osteoid 
and ossification (short and long arrow); sclera (s), vitreous 
(v). Haematoxylin and eosin – 25x, detail – 200x

Fig. 9. Neurofibroma growing inside eyeball with intensive 
neuron-specific enolase (NSE), vimentin and slight expressi-
on of protein S100. Haematoxylin and eosin - 100x

Fig. 10. Clinical finding, condition after enucleation – con-
junctival sac without recurrence in 2019

Fig. 11. Macro-photo – patient with application of indivi-
dual prosthesis in right eye in 2019
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